





Vol. 19, No. 4 
April 1994 
ISSN: 0160-3604 
CODEN: ERABDZ 


Energy Research Abstracts 


Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 15-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors can obtain ERA (regular 
issues and annual indexes) by using VISA, MasterCard, 
or OSTI deposit accounts. Contact the Office of 
Scientific and Technical Information, P.O. Box 62, 
Oak Ridge, TN 37831, Attention: Information Services. 
For further information, call (615)576-8401. ERA is 
also available at authorized GPO Depository Libraries. 
(List is provided on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Milton O. Whitson 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France Sweden 
Germany Switzerland 
Italy United Kingdom 
Japan United States 
Republic of Korea 


The Netherlands 
Norway 
Spain 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 











How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report 

. Report number identification for report-type literature. Dw 

. Title and subtitle (non-English title may appear in 18494 
parentheses, if applicable). 


deuterium polarized gas target for application in storage rings]: 
. Author(s). First 10 names in the data record are printed, (4) Progress report. Haeberli, W. Phys. v/colaboration. alias © 
then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by-«(12) 
. Author affiliation. Only first one is listed, in parentheses (7) DOE Energy Research. DOE Contract FG02-88ER40438. Order 
after author(s) to which it applies. © Number DE89007246. Available from NTIS, PC AO3/MF A01 - 43) 
. Collaboration, if present. OSTI; GPO Dep. ‘@?) 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 
. Number of pages or page range. Prices are based on a oat 
total pages unless special pricing applies. = =i pp. a a energies in Ne- 
_ Language of document if non-English. (Gee cen. effects. Vainshtejn, a AN SSSR, oe Oe 
. Monograph title if citation is an analytic (part, chapter, es ao — - RusSian). In Experimental and theoretical 
or paper) of a larger monograph. physics. Collection. Order Number DE89780060. Available from NTIS (11 
: eae (US Sales Only), PC A03/MF A01; INIS. 
- Sponsoring organization. Kratkie Soobshcheniya po Fizike.; no. 6. 


- Contract or grant number. SILVER lONS/energy-level transitions; XENON lONS/energy- 


. Secondary identifying number; may be a conference level transitions; CORRELATIONS; D STATES: E STATES;...<_—(20) 
number. 


- Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air (9) 


- Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 
for ordering from NTIS or OSTI, as appropriate. The 


Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 

"TI" prefix is valid only at OSTI. 44) (Canada). 1990(CONF-900724-Vol.1: IndoorAir’90: 5th international (5) 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air ’90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 

. Drop note or explanatory statement. Number DE90017786. Source: NTIS. +-—_{9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 

significantly lower than that of pumping streams. 


(DOE/ER/40438-T1) [Development of a hydrogen and 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


GPO Dep. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
Technology Administration 

National Technical Information Service 
Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 


Attention: Document Order 

NASA Center for AeroSpace Information 
800 Elkridge Landing Road 

Linthicum Heights, MD 21090-2934 











How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author's name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
oe 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 

15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;Iin Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 98 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


50 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 


Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 





Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 








Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and 
Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS - 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 











Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Alphabetical Listing of Categories 


ADVANCED 
PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


42 
54 


20 


99 


58 
15 
of 
13 
08 
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07 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfiuidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 


SUBJECT INDEX 


CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


ENGINEERING 03 
ENVIRONMENTAL 05 
SCIENCES 21 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 

NUCLEAR POWER 
TECHNOLOGY 

OIL SHALES AND TAR 
SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS 

PLASMA PHYSICS AND 
FUSION 

POWER TRANSMISSION 
AND DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


7961 (DOE/PC/91334—-T110) The use of FBC wastes in the 
reclamation of coal slurry solids: Final technical report, 
September 1, 1991—-December 31, 1992. Dreher, G.B. (illinois 
State Geological Survey, Champaign, IL (United States)); Roy, 
W.R.; Steele, J.D. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1992]. 37p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005711. Source: OSTI; 
NTIS; GPO Dep. 

Because the hydrogen peroxide oxidation technique underesti- 
mated the amount of pyrite in the CSS-2 samples, the amount of 
FBC waste or sized Ag LS used in each mixture with CSS-2 were 
less than necessary to satisfy the stoichiometric amount of acid that 
could be generated by complete oxidation of the pyrite in the CSS 
samples. However, the leaching experiments demonstrated that 
FBC waste is as effective as Ag LS in neutralizing the generated 
acid, and that the leachate pH would be approximately the same 
as that from Ag LS/CSS mixtures. In fact, the calcium hydroxide 
from the original hydrated FBC waste was converted to calcium 
carbonate in a short period of time, as indicated by chemical and 
mineralogical data. If the laboratory leaching experiments had con- 
tinued for a long enough term, the alkaline materials present either 
in the unleached CSS-2, or added to the FBC wastes would have 
been consumed before all the pyrite had been oxidized, because 
of the deficiency of FBC waste in the mixtures. There is some con- 
cern, because of the concentrations of sodium and chloride in the 
initial leachates, over the toxicity of the leachates to plants. Al- 
though both these solutes were flushed quickly from the laboratory 
and outdoor weathering solids, this might not be the case in a coal 
slurry pond. Therefore, salt-tolerant plants might have to be se- 
lected for revegetation of the amended coal slurry solids. 


0103 Preparation 
Refer also to citation(s) 8053, 8081, 8097, 8103, 8104, 9273 


7962 (CONF-930787—, pp. 1-8) Engineering development 
of advanced physical fine coal cleaning technologies - froth 
flotation. Ferris, D.D.; Bencho, J. USDOE Pittsburgh Energy 
Technology Center, PA (United States). 1993. DOE Contract AC22- 
88PC88881. From 9. annual coal preparation, utilization, and 
environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

ICF Kaiser Engineers (ICF KE) was contracted by United States 
Department of Energy, Pittsburgh Energy Technology Center to 
perform a project entitled “Engineering Development of Advanced 
Physical Fine Coal Cleaning Technologies - Advanced Froth Flota- 
tion.” The objective of the project is to develop advanced froth 
flotation coal beneficiation technology to achieve at least 85% inor- 
ganic pyritic sulfur rejection while simultaneously maintaining at 
least 85% Btu recoveries. A 2 ton per hour Proof-of-Concept 
(POC) test unit will be designed and operated to demonstrate that 
the removal of inorganic sulfur by physical cleaning prior to com- 
bustion is an economical means of controlling acid rain emissions. 
The contract is comprised of sixteen tasks. The first ten tasks were 
completed and reported previously. During this report period, Task 
11 and Task 12 were completed, and Task 13 was initiated and will 
continue through November 1993. The results of these tasks are 
summarized in this report. 


7963 (CONF-930787-, pp. 9-16) Evaluation, engineering 
and development of advanced cyclone processes. Durney, T. 
(Coal Technology Corp., Bristol, VA (United States)); Im, C.; Suar- 
dini, P.; Laurila, M.; Ferris, D.; Devernoe, A.; Walker, M. USDOE 


Pittsburgh Energy Technology Center, PA (United States). 1993. 
DOE Contract AC22-90PC90177. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

This research and development project is one of three seeking 
to develop advanced, cost-effective, coal cleaning processes to 
help industry comply with 1990 Clean Air Act regulations. The spe- 
cific goal for this project is to develop a cycloning technology that 
will beneficiate coal to a level approaching 85% pyritic sulfur rejec- 
tion while retaining 85% of the parent coal's heating value. A clean 
coal ash content of less than 6% and a moisture content, for both 
clean coal and reject, of less than 30% are targeted. The process 
under development is a physical, gravimetric-based cleaning sys- 
tem that removes ash bearing mineral matter and pyritic sulfur. 
Since a large portion of the Nation’s coal reserves contain signifi- 
cant amounts of pyrite, physical beneficiation is viewed as a 
potential near-term, cost-effective means of producing an environ- 
mentally acceptable fuel. 


7964 (CONF-930787—, pp. 17-22) Controlling air toxics 
through advanced coal preparation. Buttermore, W.H. (lowa 
State Univ., Ames, IA (United States)); Straszheim, W.E.; Pollard, 
J.L. USDOE Pittsburgh Energy Technology Center, PA (United 
States). 1993. DOE Contract W-7405-ENG-82. From 9. annual coal 
preparation, utilization, and environmental control contractors’ con- 
ference; Pittsburgh, PA (United States); 19-22 Jul 1993. In Ninth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 702p. Order Number 
DE93019830. Source: OSTI; NTIS. 

This project will assess advanced coal preparation methods to 
remove trace elements from coal in order to reduce the potential 
for air toxic emissions upon combustion. Scanning electron 
microscopy-automated image analysis (SEM-AIA) and advanced 
washability analysis will be applied with state-of-the-art analytical 
procedures to predict the removal of elements of concern by ad- 
vanced column flotation, and to confirm the effectiveness of 
preparation on the quality and quantity of clean coal produced. 
Specific objectives are to maintain an acceptable recovery of 
combustible product, while improving the rejection of mineral- 
associated trace elements. In the proposed study, samples of coal 
will be ground to 75 micrometers and subjected to centrifugal sink- 
float separations to determine washability. SEM-AIA and standard 
trace element analyses will be performed before and after flotation 
in a 2-inch diameter, 20-foot high column flotation apparatus. Anal- 
yses of cleaned coal and refuse streams separated in the column 
will be compared to predicted results from advanced float/sink 
washability analyses. The successful completion of this project will 
facilitate compliance with new provisions of the Clean Air Act, help 
to promote the implementation of advanced clean coal technolo- 
gies, minimize the amount of energy lost to waste streams, and 
reduce our dependence on imported energy. 


7965 (CONF-930787-, pp. 23-30) Bench-scale testing of 
the multi-gravity separator in combination with microcel. Yoon, 
R.H. (Virginia Polytechnic Institute and State Univ., Blacksburg, VA 
(United States)); Luttrell, G.H.; Mankosa, M.J. USDOE Pittsburgh 
Energy Technology Center, PA (United States). 1993. DOE Con- 
tract AC22-92PC92205. From 9. annual coal preparation, utilization, 
and environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

The inefficient rejection of ash and pyritic sulfur is a common 
problem in industrial flotation circuits. Several reasons have been 
cited for this difficulty including: (i) the inability of surface-based 
processes to effectively reject coal-pyrite middlings, (ii) the induced 
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floatability of pyrite as a result of the inadvertent formation of hy- 
drophobic surface oxidation products, and (iii) the nonselective 
recovery of fine mineral matter by hydraulic entrainment. To 
overcome these deficiencies, the Center for Coal and Minerals Pro- 
cessing (CCMP) has developed a new processing scheme which 
uses the Microcel flotation column in combination with a centrifugal 
flowing-film separator, called a Multi-Gravity Separator (MGS). Test 
results indicate that Microcel is effective in removing common ash- 
forming minerals such as clay, while the MGS is effective in 
removing pyrite. Therefore, synergistic advantages can be gained 
by combining these unit operations into a single processing circuit. 


7966 (CONF-930787-, pp. 31-38) Further development of 
LICADO coal cleaning process. Chiang, S.H. (Univ. of Pittsburgh, 
PA (United States)); Klinzing, G.E.; He, D.X.; Feng, Y.R.; Ding, 
F.X.; Yu, S.N.; Jenkins, K. USDOE Pittsburgh Energy Technology 
Center, PA (United States). 1993. DOE Contract AC22-92PC92249. 
From 9. annual coal preparation, utilization, and environmental 
control contractors’ conference; Pittsburgh, PA (United States); 19- 
22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

A novel method for fine coal cleaning, the LICADO process, is 
being investigated in batch, semi-continuous and continuous 
model. Coals tested included Upper Freeport, Pittsburgh No. 8 and 
Illinois No. 6 coals. Results of these tests showed that the Btu re- 
covery, ash and pyrite removal reached or exceeded the values 
indicated by the washability data. A study of the effect of surface 
modification agents on the process performance has been initiated. 
Modification of the existing separation column to a multi-stage col- 
umn operated under semi-continuous mode was completed. 


7967 (CONF-930787-, pp. 39-46) Improved coarsely- 
packed column flotation for fine coal cleaning. Yang, D.C. 
(Mineral Technologies International, Inc., Houghton, MI (United 
States)). USDOE Pittsburgh Energy Technology Center, PA (United 
States). 1993. From 9. annual coal preparation, utilization, and en- 
vironmental control contractors’ conference; Pittsburgh, PA (United 
States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

The primary objective of the project was to prove technical merit 
and feasibility of the improved concept of coarsely packed columns 
for coal cleaning. The highlight of research involved study of vari- 
ous key operating factors and optimization of conditions for 
achieving high yield and maximum ash and pyritic sulfur rejection. 
The packed column cell flotation tests were run in series using 13 
mm (1/2) and 19 mm (3/4) packing sizes on four bituminous coal 
samples - Upper Freeport coal fines (—100 mesh cyclone over- 
flow), and the plant effluent samples from Lower Freeport and 
Illinois No. 6 & No. 5 seam coals. The test results showed no ap- 
preciable difference between the performance of these coarsely 
packed columns and that of the original finely packed design of <5 
mm. In addition, the coarsely packed column has achieved signifi- 
cantly higher throughput rate, up to three times per unit cell volume 
of the finely packed column without compromising the fine coal 
cleaning efficiency. A premium coal of 4% to 6% ash was made 
from the Upper Freeport coal fines for about 20% ash at 85-90% 
combustible matter recovery (CMR). A clean coal concentrate of 
less than 10% ash was readily produced from the Lower Freeport 
coal plant effluent and 7% ash concentrate from the Illinois No. 6 
and No. 5 plant effiuents, all with 80-90% CMR. These effluent 
samples contained 30-50% ash. The corresponding pyritic sulfur 
rejection in all cases reached 80-85%. These results are superior 
to that obtained from the control tests using conventional mechani- 
cal cells or the same column with no installed packing. 


7968 (CONF-930787-, pp. 47-55) Bench-scale testing of 
on-line control for column flotation. Suardini, P.J. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). 1993. DOE 
Contract AC22-92PC92207. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental contro! contractors con- 


ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 
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During recent years, university researchers and private compa- 
nies have developed a number of unique devices and novel 
physical processes for more efficient fine-coal cleaning. The 
Department of Energy (DOE) has been, and is continuing, to co- 
spénsor bench-scale to commercial-scale demonstrations of the 
more promising technologies to help provide technical feasibility in- 
formation that may accelerate their implementation by the coal 
processing industry. As these mew processes and process 
equipment become implemented in industry, it will also become im- 
portant to develop methods and systems to properly monitor and 
control the performance of these more complex technologies. This 
is particularly the case for surface-based processes, such as col- 
umn flotation and selective agglomeration, where variations in the 
feed coal dramatically affect the performance (i.e., product quality 
and yield) of the advanced cleaning circuit. A nuclear measurement 
based, On-Line Coal Slurry Monitoring System has been devel- 
oped that measures the solids content and ash content of coal/ 
water slurry mixtures. Within the past two years, this equipment 
has been sold to the coal cleaning industry, where it has been im- 
plemented principally to monitor and control conventional flotation 
circuits, based on samples taken from the various process streams 
(feed, product and tailings). As part of a program to test emerging 
fine-coal cleaning technologies, the DOE's Pittsburgh Energy Tech- 
nology Center (PETC), is co-sponsoring a bench-scale project to 
test the ability of the On-Line Slurry Monitor to control a column 
flotation circuit. Results of the tests are presented. 


7969 (CONF-930787-, pp. 56-62) VHF EPR analysis of or- 
ganic sulfur in coal. Clarkson, R.B. (Univ. of Illinois, Urbana, IL 
(United States)); Auteri, F.P.; Wang, W.; Belford, R.L. USDOE 
Pittsburgh Energy Technology Center, PA (United States). 1993. 
From 9. annual coal preparation, utilization, and environmental 
control contractors’ conference; Pittsburgh, PA (United States); 19- 
22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

For the past two years, work has been conducted on a non- 
destructive magnetic resonance method for the characterization of 
organic sulfur in coal, called Very High Frequency Electron Param- 
agnetic Resonance (VHF-EPR). While several destructive 
analytical methods exist for organic sulfur in coal, only high-energy 
X-ray techniques (XAFS, XANES) and VHF-EPR have to date 
been successful in analyzing organic sulfur in bulk coal in a non- 
destructive fashion. Because of the likelihood that destructive 
methods convert sulfur compounds to other sulfur structures, it is 
desirable to employ non-destructive analyses whenever possible. 
The requirements for XANES include a synchrotron radiation 
source, limiting this method to a few sites in the world. Thus, VHF- 
EPR is the second (and certainly more accessible) non-destructive 
method capable of analyzing bulk organic sulfur in coal. The fea- 
tures of several analytical techniques are summarized, and the key 
role VHF-EPR can play along the few methods available for coal 
characterization are illustrated. 


7970 (CONF-930787-, pp. 63-70) On-line image analysis 
for assessment of pyrite liberation. Yen, S.C.M. (Southern Illi- 
nois Univ., Carbondale, IL (United States)); Chu, P.T.C.; Ho, K. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
1993. From 9. annual coal preparation, utilization, and environmen- 
tal control contractors’ conference; Pittsburgh, PA (United States); 
19-22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

The objectives of this research project are to develop an auto- 
mated process for (1) determination of pyrite/minerals liberation 
and (2) particle size distribution of ultrafine coal obtained during 
and/or after coal cleaning. To accomplish these objectives, an im- 
age analysis computer program with an expert knowledge-base for 
identifying different constituents (liberated and non-liberated) in 
coal will be developed. In addition, the evaluation process that 
allows an on-line evaluation of pyrite/minerals liberation will be de- 
veloped. It is believed that the results of this research program can 
greatly reduce time and effort in the evaluation of coal during liber- 
ation and separation processes. 





7971 (CONF-930787-, pp. 72-80) Development of the se- 
lective hydrophobic coagulation process. Yoon, R.H. (Virginia 
Polytechnic Institute and State Univ., Blacksburg, VA (United 
States)); Luttrell, G.H. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States). 1993. DOE Contract AC22-91PC91164. 
From 9. annual coal preparation, utilization, and environmental 
control contractors’ conference; Pittsburgh, PA (United States); 19- 
22 Jul 1993. In Ninth annuai coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

A novel technique for selectively coagulating and separating coal 
from dispersed mineral matter has been developed at Virginia 
Tech. The process, known as Selective Hydrophib Coagulation 
(SHC), has been studied since 1986 under the sponsorship of the 
US DOE. The SHC process differs from oil agglomeration, shear or 
polymer floculation, and electrolytic coagulation processes in that it 
does not require reagents or additives to induce the formation of 
coagula. In most cases, simple pH control is all that is required to 
(i) induce the coagulation of coal particles and (ii) effectively dis- 
perse particles of mineral matter. When the coal is superficially 
oxidized, a small dosage of reagents may be used to promote co- 
agulation. The two earlier projects established the fundamental 
mechanisms of the SHC process, identified the various parameters 
that affect its operation, and investigated several methods (sedi- 
mentation, elutriation and a drum filtration/screening process) for 
separating the coal coagula from dispersed mineral matter. The 
main objectives of the current project are to (1) determine the pa- 
rameters necessary for developing an extended DLVO theory that 
can be used for predicting the optimum conditions of the SHC pro- 
cess, and (2) develop methods for improving the coagulation 
process (by increasing the efficiency of mixing) and for separating 
coal coagula from dispersed mineral matter. 


7972 (CONF-930787-—, pp. 81-88) Simultaneous dewater- 
ing and reconstitution of fine coal using a screen-bowl 
centrifuge. Wen, W.W. (DOE, Pittsburgh, PA (United States)). US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
1993. From 9. annual coal preparation, utilization, and environmen- 
tal control contractors’ conference; Pittsburgh, PA (United States); 
19-22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

The simultaneous dewatering and in situ hardening process is a 
relatively new concept that combines dewatering and reconstitution 
into one step. The process centers around adding and mixing a 
small amount of specially selected binding material with the fine- 
coal slurry before filtration or centrifugation. The dewatered 
clean-coal product would then gradually harden into dustless 
clumps after being discharged from the dewatering process. Previ- 
ous reports described the successful application of the process 
using a laboratory vacuum filtration device. This paper describes 
the initial results of using a 6-inch screen bowl centrifuge at a con- 
tinuous feed rate of about 136 kg/h (300 lb/hr) of coal. Factorial 
tests were designed to determine the effects of high-shear and 
low-shear mixing of the slurry, binder dosage, and feed rate. The 
test results will be discussed in terms of product dust reduction, 
product moisture reduction, and reduction of solids lost in the 
screen effluent. Satisfactory product dust reduction and lost-solids 
reduction were achieved using 1.0 to 2.0 wt% of emulsified asphalt 
as the binding agent. 


7973 (CONF-930787-—, pp. 89-95) Applications of emul- 
sions in coal preparation. Gray, M.L. (DOE, Pittsburgh, PA 
(United States)); Finseth, D.H.; Champagne, K.J. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). 1993. From 
9. annual coal preparation, utilization, and environmental control 
contractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

The rising demand for environmentally acceptable coal has 
increased the need for improvements in physical coal cleaning pro- 
cesses. In general, most conventional fine coal cleaning processes 
employ water or water-based media for the removal of pyritic sulfur 
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and ash-forming minerals from raw coal before marketing. To opti- 
mize mineral liberation and rejection, it is typical to grind coal to 
sizes smaller than 28 mesh (600 microns). The dewatering of 
these resulting fine coal products has proven to be a difficult task. 
In most cases, the removal of the water is done by thermal dryers, 
which are expensive and time consuming. 


7974 (CONF-930787-, pp. 96-103) Physical cleaning of 
waste coal by dissoived-CO, flotation. Shiao, S.Y. (Babcock & 
Wilcox, Alliance, OH (United States)); Ho, K. USDOE Pittsburgh 
Energy Technology Center, PA (United States). 1993. From 9. 
annual coal preparation, utilization, and environmental control con- 
tractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

The coal wastes generated from coal mining operations and coal 
cleaning processes contain fine and ultrafine coals. Recovery of 
the fine/ultrafine coal from the coal wastes reduces the loss of use- 
able fuels and the environmental impact. The objective of this 
project is to use dissolved-COz flotation technology to generate ul- 
trafine bubbles to separate fine/ultrafine coal from pyrite and other 
mineral matter. The coal waste material used in the project is a 
thickner refuse of a cleaning process for Illinois No. 6 coal. A 
Wemco bench-scale flotation cell was used to screen chemical 
dosages and flotation conditions. The Btu recovery, pyrite rejection, 
and ash rejection were determined. The most promising conditions 
will be used as inputs for dissolved-COz flotation testing of the 
waste coal in a 2-inch diameter flotation column. The separation 
efficiency of the dissolved-CO, flotation will be determined. 


7975 (CONF-930787-, pp. 104-111) Engineering develop- 
ment of advanced physical fine coal cleaning for premium fuel 
applications. Jha, M.C. (Amax R&D Center, Golden, CO (United 
States)); Smit, F.J. USDOE Pittsburgh Energy Technology Center, 
PA (United States). 1993. DOE Contract AC22-92PC92208. From 
9. annual coal preparation, utilization, and environmental control 
contractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

In September 1992, the Pittsburgh Energy Technology Center 
(PETC) of the US Department of Energy (DOE) awarded a 
cost-sharing contract to an Amax-led team for “Engineering Devel- 
opment of Advanced Physical Fine Coal Cleaning for Premium 
Fuel Applications.” The advanced physical fine coal cleaning meth- 
ods targeted by the program are advanced froth flotation (column 
flotation) and selective agglomeration processes which have been 
researched and developed under DOE's Acid Rain Control Initiative 
(ARCI). The main focus of the current program is on engineering 
development of these processes for the production of coal-based 
premium fuel for utility and industrial boiler applications. PETC has 
estimated that these two groups of boilers in the US consume 
about 7 quads of premium fuels, equivalent to about 240 million 
tons of ultra-clean coal. Similar size market potential exists outside 
the US. The project will also help define the role of advanced coal 
cleaning technology in controlling air toxic emissions. This paper is 
the first public presentation on this major program. It discusses the 
objectives of the program and describes how they will be accom- 
plished by performing the various tasks. Accomplishments of the 
first 6 months of the program are summarized. 


7976 (CONF-930787-, pp. 112-119) Development of 
enhanced sulfur rejection processes. Yoon, R.H. (Virginia Poly- 
technic Institute and State Univ., Blacksburg, VA (United States)); 
Luttrell, G.H.; Adel, G.T.; Richardson, P.E. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States). 1993. DOE Contract 
AC22-92PC92246. From 9. annual coal preparation, utilization, and 
environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

In recent years there have been numerous studies directed at 
understanding the details of pyrite oxidation. These studies usually 
employ electrochemical techniques supplemented with ex-situ 


ERA Vol. 19, No. 4 7 





01 COAL, LIGNITE, AND PEAT 
0103 Preparation 


surface analytical techniques such as X-ray photoelectron spec- 
troscopy. A major goal of this work has been to determine the 
chemical species responsible for the “self-induced” flotation of 
pyrite. New methods of improving the rejection of pyrite sulfur from 
eastern US coal by flotation are discussed. The objective is being 
achieved by devising methods of removing both free and locked 
pyrite particles more efficiently. To remove free pyrite, methods of 
controlling the electrochemical potential and, hence, the “self- 
induced” flotation of pyrite are being investigated. Self-induced 
flotation results from the superficial oxidation of pyrite. Oxidation is 
being controlled by using a variety of inorganic reagents, including 
reactive metal powders, and direct electrochemical methods em- 
ploying bed electrodes. To remove pyrite locked with coal particles, 
polymeric depressants with an affinity for pyrite are being investi- 
gated. Polymers with hydrophilic groups and with functional groups 
specific to sulfide minerals are being employed. 


7977 (CONF-930787-, pp. 556-563) Solving the problems 
of delivery and use of wet coal fines in the commercial 
marketplace by mulled coal technology. Davis, B.E. (Energy In- 
ternational Corp., Pittsburgh, PA (United States)); Jamison, P.R. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
1993. From 9. annual coal preparation, utilization, and environmen- 
tal control contractors’ conference; Pittsburgh, PA (United States); 
19-22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental contro! contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

The handling and use of coal fines continues to be a significant 
problem. This is because of inefficiencies in separating equipment 
and water clarification circuits as well as restrictive surface mois- 
ture limitations imposed by transportation companies and end 
users. Most coal preparation plant operators do not attempt to re- 
cover the 100 mesh x 0 size fraction of run of mine coal. With the 
introduction of higher horsepower, faster moving underground min- 
ing equipment, and an increased interest in finer grinding for sulfur 
liberation, operators are experiencing an ever increasing percent- 
age of fine coal in plant feedstocks. Millions upon millions of tons 
of potentially marketable fine coal have been and are being 
directed to slurry impoundments, abandoned mines and refuse dis- 
posal areas. Integrating the Mulled Coal Process into advanced 
fine coal cleaning circuits could be the principal enabling feature in 
the next term for gaining widespread acceptance for 100 x 0 in 
place recovery circuits in the coal industry. It could also play a ma- 
jor role in the recovery of significant portions of the fine coal which 
has already been wasted to slurry impoundments. Additionally, it 
could be incorporated in future deep cleaning circuits designed 
around the concept of fine grinding for sulfur and other mineral 
matter liberation. 


7978 (CONF-9309152—Vol.1) Second annual clean coal 
technology conference: Proceedings: Volume 1. Southern 
States Energy Board, Atlanta, GA (United States). 9 Sep 1993. 
482p. Sponsored by USDOE, Washington, DC (United 
States);Southern States Energy Board, Atlanta, GA (United States). 
From 2. annual clean coal technology conference; Atlanta, GA 
(United States); 7-9 Sep 1993. Order Number DE94004473. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Second Annual Clean Coal Technology Conference was 
held at Atlanta, Georgia, September 7-9, 1993. The Conference, 
cosponsored by the US Department of Energy (USDOE) and the 
Southern States Energy Board (SSEB), seeks to examine the sta- 
tus and role of the Clean Coal Technology Demonstration Program 
(CCTDP) and its projects. The Program is reviewed within the 
larger context of environmental needs, sustained economic growth, 
world markets, user performance requirements and supplier com- 
mercialization activities. This will be accomplished through in-depth 
review and discussion of factors affecting domestic and interna- 
tional markets for clean coal technology, the environmental 
considerations in commercial deployment, the current status of pro- 
jects, and the timing and effectiveness of transfer of data from 
these projects to potential users, suppliers, financing entities, regu- 
lators, the interested environmental community and the public. 
Individual papers have been entered separately. 


7979 (DOE/PC/91334-T107) Integrated methods for pro- 
duction of clean char and its combustion properties: Interim 
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final technical report, September 1, 1991—-December 31, 1992. 
DeBarr, J.A. (illinois State Geological Survey, Champaign, IL 
(United States)); Rostam-Abadi, M.; Gullett, B.K.; Benson, S.A.; 
Toman, D.L. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). 1992. 30p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005708. Source: OSTI; 
NTIS; GPO Dep. 

An integrated method consisting of physical coal cleaning, mild 
gasification (MG) and low temperature oxidation (LTO) is proposed 
to produce chars with SO emissions at least 50% lower than those 
of their parent coals. MG and char desulfurization studies are con- 
ducted in both a batch fluidized-bed reactor (FBR) and in a 
continuous rotary tube kiln (RTK). Combustion properties and ash 
deposition behaviors of desulfurized chars are determined at the 
US EPA in a 14 kW pilot-scale combustor and at UNDEERC in a 
drop tube furnace (DTF). This project is cost-shared with the US 
EPA and the US DOE through UNDEERC. MG chars were pre- 
pared from 100 x 200 mesh size fractions of each of six coals 
selected from the Illinois Basin Coal (IBC) Sample Program in a 
FBR. under non-optimized conditions, desulfurized chars with SO. 
emissions 60—71% lower than the parent coals were made, de- 
pending on the coal. Chars prepared from four of the six coals had 
SOz emissions less than 2.5 lbs SO2/MMBtu. Optimization of LTO 
conditions revealed that the greatest reduction in SO. emissions 
was obtained using smaller particle diameters, steam during both 
MG and LTO, a higher temperature and higher oxygen partial pres- 
sure. Under optimized conditions, SQ2 emissions of one of the 
coals were reduced nearly 67%, from 4.60 to 1.49 lbs S02/MMBtu. 
About 40 pounds of low-sulfur char were prepared from IBC-102 in 
the RTK. The amount of sulfur removed in the RTK was less than 
in the FBR, and gave a char with S02 emissions of about 2.4 lbs 
S02/MMBtu. The greater sulfur removal in the FBR was attributed 
to a smaller mean particle diameter, better gas-solid contact and/or 
decreased partial pressure of SO. 


7980 (DOE/PC/91334-T109) Thermal treatment for chlo- 
rine removal from coal: Final technical report, September 1, 
1991-December 31, 1992. Muchmore, C.B. (Southern Illinois 
Univ., Carbondale, IL (United States)); Hesketh, H.E.; Chen, Han 
Lin. Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1992]. 23p. Sponsored by USDOE, Washington, 
DC (United States);lllinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005710. Source: OSTI; NTIS; GPO Dep. 

It was the goal of this research to provide the technical basis for 
development of a process to remove chlorine from coal prior to 
combustion, based on a thermal treatment process. Reaction rate 
constants and activation energy have been determined, and energy 
and mass balances performed. Substitution of a synthetic flue gas 
(7% 02, 12% CO2, 81% No) for nitrogen in the tube furnace re- 
sulted in at least equivalent chlorine removal (85.5%) compared to 
nitrogen. The fluidized bed dechlorination system modifications 
have resulted in a steady increase in performance, the most recent 
run providing 64% reduction in chlorine concentration. Addition of 
supplemental heat to the column should permit attainment of the 
slightly higher temperatures required to attain over 80% removal of 
the chlorine. Calcium chloride by-product of 67% purity has been 
produced. A bench scale catenary grid concentrator with 
supplemental heating coils and limited insulation is capable of con- 
centrating CaClz solution up to essentially 40%, with no sign of 
scale or plugging. Further development of the process should in- 
clude a thorough evaluation of the use of combustion gases to 
serve as the fluidizing medium and to provide the energy for the 
thermal dechlorination process. 


7981 (DOE/PC/91334-T126) Dewatering studies of fine 
clean coal: Final technical report, September 1, 1991—August 
31, 1992. Parekh, B.K. (Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Research). Illinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (United States). [1992]. 
3€p. Sponsored by USDOE, Washington, DC (United 
States);Illinois Dept. of Energy and Natural Resources, Springfield, 





IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE94005727. Source: OSTI; NTIS; GPO Dep. 

Physical cleaning of ultra-fine coal using advanced froth flotation 
technique provides a low ash product; however, the amount of wa- 
ter associated with clean coal is high. Economic removal of water 
from the froth will be important for commercial applicability of the 
advanced flotation processes. The main objective of the present 
research program is to study and understand dewatering character- 
istics of ultra-fine clean coal and to develop process parameters to 
effectively reduce the moisture to less than 20 percent in the clean 
coal product. The research approach utilized synergistic effect of 
metal ions and surfactant addition to lower the moisture of clean 
coal using the conventional vacuum dewatering technique. The 
studies have identified a combinations of metal ions and surfac- 
tants in providing a 22 percent moisture filter cake. Surface 
chemical study indicated a direct correlation between the point-of- 
zero charge (PZC) of metal ion/fine coal system and lowering of 
moisture in the filter cake. Adsorption of either metal ions or sur- 
‘actants alone did not provide a significant reduction of moisture in 
che filter cake. However, a combination of the two provided a filter 
cake containing about 22 percent moisture. Filtration tests con- 
ducted using a laboratory vacuum drum filter indicated that the 
results obtained in batch filtration could be reproduced on a contin- 
uous filtration unit. FT-IR studies indicated that anionic surfactant 
and metal ions form complex species which adsorbs on the fine 
coal and results in improved moisture reduction during filtration. 
Recommendations are offered for testing this novel dewatering pro- 
cess on a pilot scale at a coal preparation plant in Illinois. 


7982 (DOE/PC/91334—-T127) Mild pyrolysis of selectively 


oxidized coals: Technical report, September 1, 1991—August 
31, 1992. Hippo, E.J. (Southern Illinois Univ., Carbondale, IL 
(United States). Dept. of Mechanical Engineering and Energy 
Processes); Palmer, S.R. Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (United States). [1992]. 34p. Sponsored by 
USDOE, Washington, DC (United States);Illinois Dept. of Energy 


and Natural Resources, Springfield, IL (United States). DOE Con- 
tract FG22-91PC91334. Order Number DE94005728. Source: 
OSTI; NTIS; GPO Dep. 

The primary objective of this study was to evaluate selective oxi- 
dation as a pretreatment for the enhanced desulfurization of Illinois 
Basin coals using a variety of mild thermal/chemical processes. 
Both an Illinois No.6 and an Indiana No.5 coal were selectively oxi- 
dized with peroxyacetic acid in the pretreatment step. The products 
were then treated with many hydroxide and carbonate bases using 
either water, methanol or ethanol as the solvent system. Other re- 
action variables investigated include reaction temperature, reaction 
time, pyrolysis pressure, particle size of the coal and the level of 
oxidation in the pretreatment step. Throughout the study the selec- 
tively oxidized coals were compared to unoxidized control coals. 
Model compounds were also studied. The results of these studies 
overwhelmingly show that selective oxidation with peroxyacetic 
acid significantly enhances the level of desulfurization obtained 
with subsequent chemical/thermal treatments. Indeed, every pro- 
cess investigated, including simple pyrolysis experiments, showed 
sulfur removal in the pretreatment step and the subsequent step to 
be substantially additive. In addition, considerable enhancement in 
the reactivity of the sulfur in the coal was obtained by the selective 
oxidation pretreatment. Sulfur contents lower than 0.25% were ob- 
tained for selectively oxidized coals. This represents an overall 
sulfur reduction of around 95%. This is beyond the level required 
for compliance with Clean Air Act legislation. No unoxidized coal, 
regardless of the desulfurization treatment, approached this level of 
sulfur removal. 


7983 (DOE/PC/91334—-T129) Thermal treatment for chlo- 
rine removal from coal: Final technical report, September 1, 
1991—August 31, 1992. Muchmore, C.B. (Southern Illinois Univ., 
Carbondale, IL (United States)); Hesketh, H.E.; Chen, Han Lin. Illi- 
nois Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1992]. 18p. Sponsored by USDOE, Washington, DC 
(United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005730. Source: OSTI; NTIS; GPO Dep. 
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It is the goal of this research to provide the technical basis for 
development of a process to remove chlorine from coal prior to 
combustion, based on a thermal treatment process. Under the re- 
action conditions employed, the behavior of other trace elements of 
concern will also be evaluated. The recovery of the chlorine re- 
moved from the coal as a marketable byproduct, calcium chloride 
suitable for use as a road deicer, is also being investigated using a 
novel absorptior/crystallization device. This report presents chlo- 
rine removal and energy balances obtained on a series of runs 
performed at 385°C, and information on the purity of calcium chlo- 
ride produced by neutralization of the hydrogen chloride trapped in 
the absorber. The importance of subjecting the coal to a preheat- 
ing period before exposure for a few minutes at higher temperature 
has been verified. Chlorine removal of approximately 84% with 
about 90% energy recovery in the treated coal has been attained. 
Calcium chloride of nearly 50% purity has been produced from the 
absorber solution of the tube furnace. When the bench scale 
dechlorination unit is complete, the larger quantities of by-product 
calcium chloride produced should permit upgrading the product by 
recrystallization. 


7984 (DOE/PC/91334-T130) Microbial strain improvement 
for organosulfur removal from coal: Final technical report, 
September 1, 1991—August 31, 1992. Kilbane, J.J. Il (Institute of 
Gas Technology, Chicago, IL (United States)). Illinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (United States). [1992]. 
18p. Sponsored by USDOE, Washington, DC (United 
States); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE94005731. Source: OSTI; NTIS; GPO Dep. 

IGT has developed a microbial culture of Rhodococcus 
rhodochrous, designated as IGTS8, that is capable of specifically 
cleaving carbon-sulfur bonds in a range of organosulfur model 
compounds and is capable of removing organic sulfur from coal 
and petroleum without significantly sacrificing the calorific value of 
the fuel. Although IGTS8 possesses the ability to specifically re- 
move organic sulfur from coal, a major research need is to develop 
improved strains of microorganisms that possess higher levels of 
desulfurization activity and therefore will permit more favorable 
biodesulfurization process conditions: faster rates, more complete 
removal, and smaller reactor size. Strain improvement is the single 
most important aspect to the development of a practical coal 
biodesulfurization process and accordingly is the focus of research 
in this project. The first steps in obtaining high levels of expression 
of desulfurization genes are to identify specific DNA fragments that 
encode desulfurization genes and to identify a DNA fragment that 
encodes a promoter/regulatory element that is capable of function- 
ing at high levels in Rhodococcus rhodochrous. Both of these 
goals have been accomplished during the first year of this two-year 
research program. 


7985 (DOE/PC/91334-T132) The effects of moderate coal 
cleaning on the microbial removal of organic sulfur: Final 
technical report, September 1, 1991-August 31, 1992. Srivas- 
tava, VJ. (Institute of Gas Technology, Chicago, IL (United 
States)); Kilbane, J.J. Il. Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (United States). [1992]. 20p. Sponsored by 
USDOE, Washington, DC (United States);Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). DOE Con- 
tract FG22-91PC91334. Order Number DE94005733. Source: 
OSTI; NTIS; GPO Dep. 

During the second year of this project, chemical treatments 
examined included ammonia vapor, 0.1N NaOH, isopropanol, iso- 
propanol plus 0.1N NaOH, methanol, and methanol plus 0.1N 
NaOH. The exposure of IBC-107 coal to chemical solutions was 
varied from minutes to days, at temperatures of 70° to 240°F, and 
at pressures of 800 or 1200 psi with an explosive release of pres- 
sure. Ammonia vapor was found to be the most effective chemical 
comminution agent; however, in tests involving combined chemical 
and physical treatments 240°F and 1200 psi yielded the greatest 
comminution with very little effect attributable to the nature of the 
chemical solutions. In contrast to the mere physical grinding of 
coal, coal samples subjected to chemical or chemical plus physical 
comminution can be successfully biodesulfurized by pre-grown bio- 
catalysts. Coal samples treated with ammonia vapor yielded 
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preferred samples for subsequent biodesulfurization. The removal 
of about 20% of organic sulfur from solid coal samples was 
observed using 24 hour treatment times. The accessibility of mi- 
croorganisms to coal was shown to be the chief factor limiting the 
removal of organic sulfur from coal. Chemical and/or physical treat- 
ments that increase the porosity of coal were shown to increase 
the treatability of coal using biodesulfurization. The results of this 
project suggest that perhaps the most practical application of 
biodesulfurization may be the use of biocatalysts to treat coal 
byproducts that possess enhanced accessibility such as the 
organosulfur-rich liquids derived from mild coal gasification. 


7986 (DOE/PC/91334-T140) A novel technique for evalu- 
ating cleaned fine and ultrafine coal: Final technical report, 1 
September 1991-31 August 1992. Crelling, J.C. (Southern Illinois 
Univ., Carbondale, IL (United States)); Hippo, E.J. Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). 
[1992]. 31p. Sponsored by USDOE, Washington, DC (United 
States);Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE94005741. Source: OSTI; NTIS; GPO Dep. 

The increasing demand for cleaner coals requires that coals be 
crushed to fine (—100 mesh—0.15 mm) and ultrafine (—325 mesh- 
0.045 mm) sizes to liberate more of the fine-grained mineral matter 
including pyrite. However, such small coal particles can not be an- 
alyzed in the standard washability analysis. The purpose of this 
study is to develop a washability analysis system for fine and ultra- 
fine coal particles using Density Gradient Centrifugation (DGC) and 
Thermal Gravimetric Analysis (TGA) techniques. The main conclu- 
sion of this project is that it has clearly been demonstrated that the 
density gradient centrifugation process can be used to generate 
usable washability data on fine and ultrafine coals. Specific conclu- 
sions are: (1) A single DGC run gives all twelve density fractions 
(at 0.05 gm/ml increments) for a washability analysis of a single 
size fraction; (2) Recovery from the DGC runs is usually sufficient 
for ash and sulfur analysis; (3) DGC washability analysis can be 
used to define the limits of washability and to screen coals for ul- 
trafine use. 


7987 (DOE/PC/91334—-T144) Carbonation as a _ binding 
mechanism for coal/calcium hydroxide pellets: Final technical 
report, September 1, 1991—August 31, 1992. Rapp, D.M. (Illinois 
State Geological Survey, Champaign, IL (United States)); Lytle, 
J.M.; Hackley, K.C.; Strickland, R.; Berger, R.; Schanche, G. Illi- 
nois Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1992]. 30p. Sponsored by USDOE, Washington, DC 
(United States);IIlinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005745. Source: OSTI; NTIS; GPO Dep. 

In this project, the ISGS is investigating the pelletization of fine 
coal with calcium hydroxide, a sulfur-capturing sorbent. The objec- 
tive is to produce a readily-transportable fuel which will burn in 
compliance with the recently passed Clean Air Act Amendment 
(CAAA). To improve the economics of pelletizing, carbonation, or, 
the reaction of carbon dioxide with calcium hydroxide, which pro- 
duces a binding matrix of calcium carbonate, is being investigated 
as a method of hardening pelletized coal fines. This year, pellets 
were produced from 28 x 0 coal fines collected from an Illinois 
preparation pliant using a laboratory version of a California Pellet 
Mill (CPM), a commercially available pellet machine. The CPM ef- 
fectively pelletized coal fines at the moisture content they were 
dewatered to at the plant. Carbonation nearly doubled the strength 
of pellets containing 10 wt % calcium hydroxide. Other results from 
this year’s work indicate that inclusion of calcium hydroxide into 
pellets resulted in chlorine capture of approximately 20 wt % for 
combustion tests conducted at both 850 and 1100°C. Arsenic 
emissions were reduced from near 38 wt% at 850 C to essentially 
nil with inclusion of 10 wt % calcium hydroxide into the pellets. At 
110°C, arsenic emissions were reduced from about 90 wt % to 
about 15 wt %. Sodium emissions, however, increased with the ad- 
dition of calcium hydroxide. At 850°C, sodium capture dropped 
from about 98 wt % to 73 wt % for pellets containing 10 wt % cal- 


cium hydroxide; at 1100°C, capture dropped from about 92 wt % 
to about 20 wt %. 
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7988 (DOE/PC/92207-T4-Vol.2) Bench-scale testing of on- 
line control of column flotation using a novel analyzer: Volume 
2, Appendices: Revised final report. Process Technology, Inc., 
Calumet, MI (United States); Process Technology, Inc., Columbus, 
OH (United States). 26 Oct 1993: 205p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC92207. 
Order Number DE94005701. Source: OSTI; NTIS; GPO Dep. 
Report consists entirely of experimental data; no text. 


7989 (DOE/PC/92208-T4) Engineering development of 
advanced physical fine coal cleaning for premium fuel applica- 
tions: Quarterly technical progress report No. 4. Smit, F.J.; 
Hogsett, R.F.; Jha, M.C. AMAX Research and Development Cen- 
ter, Golden, CO (United States). 4 Nov 1993. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92208. Order Number DE94006753. Source: OSTI; NTIS; 
GPO Dep. 

This project is a major step in the Department of Energy's pro- 
gram to show that ultra-clean coal-water slurry fuel (CWF) can be 
produced from selected coals and that this premium fuel will be a 
cost-effective replacement for oil and natural gas now fueling some 
of the industrial and utility boilers in the United States. The re- 
placement of oil and gas with CWF can only be realized if retrofit 
costs are kept to a minimum and retrofit boiler emissions meet 
national goals for clean air. These concerns establish the specifica- 
tions for maximum ash and sulfur levels and combustion properties 
of the CWF. This cost-share contract is a 48-month program which 
started on September 30, 1992. This report discusses the technical 
progress made during the 4th quarter of the project from July 1 to 
September 30, 1993. 


7990 (DOE/PC/92543—T4) Micro-agglomerate flotation for 
deep cleaning of coal: Quarterly progress report, July 1- 
September 30, 1993. Chander, S.; Hogg, R. Pennsylvania State 
Univ., University Park, PA (United States). Oct 1993. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92543. Order Number DE94005940. Source: OSTI; 
NTIS; GPO Dep. 

The development of practical technologies for the deep cleaning 
of coal has been seriously hampered by the problems of carrying 
out efficient coal/mineral separations at the very fine sizes (often 
finer than 1 4m) needed to achieve adequate liberation of the min- 
eral matter from the coal matrix. It is generally recognized that 
surface-based separation processes such as froth flotation or 
selective agglomeration offer considerable potential for such appli- 
cations but there remain many problems in obtaining the required 
selectivity with acceptable recovery of combustible matter. In froth 
flotation, selectivity is substantially reduced at fine sizes due, pri- 
marily, to overloading of the froth phase which leads to excessive 
carryover of water and entrained mineral matter. Oil agglomeration, 
on the other hand, can provide good selectivity at low levels of oil 
addition but the agglomerates tend to be too fragile for separation 
by the screening methods normally used. The addition of larger 
amounts of oil can yield large, strong agglomerates which are eas- 
ily separated but the selectivity is reduced and reagent costs can 
become excessive. 


7991 (DOE/PC/92550-4) Evaluation of hyperbaric filtra- 
tion for fine coal dewatering: Fourth quarterly technical 
progress report: June 1, 1993-September 30, 1993. Parekh, 
B.K. (Univ. of Kentucky, Lexington, KY (United States)); Hogg, R.; 
Fonseca, A. Kentucky Univ., Lexington, KY (United States). [1993]. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92550. Order Number DE94005755. Source: 
OSTI; NTIS; GPO Dep. 

The main objectives of the project are to investigate the funda- 
mental aspects of particle-liquid interaction in fine coal dewatering, 
to conduct laboratory and pilot plant studies on the applicability of 
hyperbaric filter systems and to develop process conditions for de- 
watering of fine clean coal to less than 20 percent moisture. The 
program consist of three phases, Model Development, Laboratory 
Studies, and Field Testing. The Pennsylvania State University is 
leading efforts in Phase 1, the University of Kentucky in Phase 2, 
and Consol Inc. in Phase 3 of the program. All three organizations 
are involved in all the three phases of the program. The Pennsyl- 
vania State University is developing a theoretical model for 





hyperbaric filtration systems, whereas the University of Kentucky is 
conducting experimental studies to investigate fundamental aspects 
of particle-liquid interaction and application of high pressure filter in 
fine coal dewatering. The optimum filtration conditions identified in 
phase 1 and 2 will be tested in a Consol Inc. coal preparation plant 
using an Andritz Ruthner portable hyperbaric filtration unit. 
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Refer also to citation(s) 7979, 7985, 8042, 8059, 8062, 8100, 
8173, 8488, 8489, 8722, 8723, 8724, 9263, 9348, 9862, 9865, 
9866, 10211, 10491 


7992 (DOE/ER/13689-T3) Hydrogasification of carbon ad- 
sorbed on sulfur-poisoned dispersed metal catalysts: Final 
report. McCarty, J.G.: Wood, B.J. SRI International, Menlo Park, 
CA (United States). Materials Research Lab. Dec 1993. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG03-87ER13689. Order Number DE94005845. Source: OSTI; 
NTIS; GPO Dep. 

The temperature programmed reaction of 1- to 10-atom hydro- 
gen (TPRH) with carbon deposited on alumina supported Ni, Ru, 
and Co and on fused Fe catalysts has been developed to examine 
the effect of sulfur poisoning on coking rates and the nature of the 
deposited carbon. A new procedure, passivation by carbon deposi- 
tion on clean reduced metals and low temperature (20-50 C) 
exposure to recirculate dilute H2S with moderate 0.1 atm partial 
pressure of COz was used to slow the rate of sulfur chemisorption. 
This method facilitated slow uniform sulfur chemisorption to frac- 
tional saturation coverages. Fractional sulfur poisoning generally 
blocked sites of active surface carbon (or hydrocarbon fragments) 
while suppressing rates of hydrogasification as shown by the in- 
creasing temperatures in the TPRH hydrogasification rate versus 
temperature spectra. Fractional sulfur poisoning (e.g., half satura- 
tion) appears to inhibit H2 gasification with surface carbon 
surprisingly without strongly affecting catalytic activity. Sulfur poi- 
soning to saturation levels (defined here as ~1 ppm H2S in 1-atm 
Hz at 500 C) always results in complete loss of activity and is also 
marked by the growth of a very unreactive form of carbon. 


7993 (DOE/FTR-93017320) Travel to Japan to carry out 
activities related to the USDOE and Japan AIST/ANRE: Foreign 
trip report, October 17-29, 1991. Chun, Sun W.; Torkos, T.; Wil- 
son, J.; McGurl, G.; Lee, Swenam; Klunder, E.; Cugini, A.; Judkins, 
R. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1991]. 24p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93017320. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The primary purpose of this trip was to carry out several activi- 
ties related to the Implementing Arrangement between the US 
DOE and Japan AIST/ANRE in Coal Energy Research and Devel- 
opment. This trip included the Sixth Annual Meeting of the US 
DOE, Japan AIST/ANRE Coordinating Committee on Coal Energy 
Research and Development; the Eighth Annual Joint Technical 
Meeting on Coal Liquefaction; the Third Annual Joint Meeting on 
Materials for Coal Liquefaction; and meetings of subcommittees on 
Coal Liquefaction and Materials for Coal Liquefaction. 


7994 (DOE/FTR—94003790) Travel to Italy to attend the 
Fourth International Symposium on Bioprocessing of Fossil 
Fuels: Foreign trip report, September 20-24, 1993. Andrews, 
G.F. EG and G Idaho, Inc., Idaho Falls, ID (United States). 5 Oct 
1993. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC07-761D01570. Order Number DE94003790. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The symposium was held at the Baia di Conte, a resort hotel just 
north Alghero. The site was chosen for proximity to the European 
Economic Community's 1 ton/day pilot plant for microbial coal 
depyritrization at the Puroto Torres (see separate evaluation, at- 
tached). A paper from Norman La Roux (Warren Springs Lab, UK) 
confirmed the build-up of sulfate precipitates in heap reactors, the 
difficulty of removing them from the product coal, and the fact, that 
even boiling in concentrated HCI (as in the ASTM forms-of-sulfur 
procedure) does not remove them all. Our work on the flood/drain 
reactor was well-received in part because the repeated fluidization 
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cycles wash off the precipitates as they form. Also, any “locking- 
up” of sulfate in the high-mineral particles does not matter because 
these are discarded. Surprise was expressed that DOE had de- 
clined to apply for a patent. 


7995 (DOE/MC/23170-94/C0244) Combustion tests of a 
turbine simulator burning low Btu fuel from a fixed bed gasi- 
fier. Cook, C.S.; Abuaf, N.; Feitelberg, A.S.; Hung, S.L.; Najewicz, 
D.J.; Samuels, M.S. General Electric Environmental Services, Inc., 
Lebanon, PA (United States). [1993]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-87MC23170. 
(CONF-930893—13: Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat, Morgantown, WV (United 
States), 3-5 Aug 1993). Order Number DE94001915. Source: 
OSTI; NTIS; GPO Dep. 

One of the most efficient and environmentally compatible coal fu- 
eled power generation technologies is the integrated gasification 
combined cycle (IGCC) concept. Commercialization of the IGCC/ 
HGCU concept requires successful development of combustion 
systems for high temperature low Btu fuel in cas turbines. Toward 
this goal, a turbine combustion system simulator has been de- 
signed, constructed, and fired with high temperature low Btu fuel. 
Fuel is supplied by a pilot scale fixed bed gasifier and hot gas 
desulfurization system. The primary objectives of this project are: 
(1) demonstration of long term operability of the turbine simulator 
with high temperature low Btu fuel; (2) measurement of NOx, CO, 
and particulate emissions; and (3) characterization of particulates in 
the fuel as well as deposits in the fuel nozzle, combustor, and first 
stage nozzle. in a related project, a reduced scale rich-quench- 
lean (RQL) gas turbine combustor has been designed, constructed, 
and fired with simulated low Btu fuel. The overall objective of this 
project is to develop an RQL combustor with lower conversion of 
fuel bound nitrogen (FBN) to NO, than a conventional combustor. 


7996 (DOE/MC/23277-3548-Vol.1) Integration and testing 
of hot desulfurization and entrained-flow gasification for 
power generation systems: Volume 1, Final report, September 
1987-—October 1993. Robin, A.M. (and others); Davis, L.A.; 
Leininger, T.F. Texaco, Inc., Montebello, CA (United States). Mon- 
tebello Research Lab. Oct 1993. 353p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-87MC23277. 
Order Number DE94000073. Source: OSTI; NTIS; GPO Dep. 

A five-year Cooperative Agreement with the Department of En- 
ergy (DOE) was awarded to Texaco on September 30, 1987 to 
develop and demonstrate hot gas clean-up for the Texaco Coal 
Gasification Process (TCGP). The program targeted the develop- 
ment and demonstration of a high efficiency integrated power 
generating system on a pilot plant scale that includes coal-sorbent 
slurry preparation, Texaco coal gasification, high temperature in- 
situ and external sulfur removal, particulate removal, advanced 
instruction, and if available, a gas turbine. To accomplish these 
goals, a comprehensive research and demonstration program that 
included theoretical and bench scale experimental studies, pilot 
scale demonstration runs, and detailed process economic evalua- 
tions was coordinated. The pilot scale studies, which were 
performed in the 20 tpd gasifiers at Texaco’s Montebello Research 
Laboratory, integrated in-situ desulfurization, external desulfuriza- 
tion, high temperature filtration and advanced instrumentation. 
Using data from the bench scale experiments and pilot scale 
demonstrations, the process economics studies compared the 
overall Integrated Gasification Combined Cycle power plant effi- 
ciencies and costs for eighteen hot gas cleanup configurations to 
the efficiencies and costs for two “base cases” using commercially 
available cold gas cleanup technology. Several promising configu- 
rations using hot gas cleanup were identified. 


7997 (DOE/MC/23277-3548-Vol.2) Integration and testing 
of hot desulfurization and entrained-flow gasification for power 
generation systems: Volume 2, Evaluation of zinc loss from 
zinc titanate sorbents during hot gas desulfurization: Final re- 
port, October 1, 1987—October 31, 1993. Gupta, R.P.; Gangwal, 
S.K.; Johnson, E.W. Texaco, Inc., Montebello, CA (United States). 
Montebello Research Lab. Oct 1993. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-87MC23277. 
Order Number DE94000074. Source: OSTI; NTIS; GPO Dep. 
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The objective of this study was to support Texaco’s effort to de- 
velop the zinc titanate hot-gas desulfurization process for gases 
produced from their oxygen-blown coal gasifier. In this study, the 
following two issues were specifically addressed: (1) Evaluation of 
zine loss from zinc titanate sorbents to be used in a fixed-bed re- 
actor, and (2) Investigation of sorbent decrepitation observed in 
Texaco’s fixed-bed process development unit (PDU). In previous 
studies conducted by the Research Triangle Institute (RTI) for Tex- 
aco, it was shown that zinc loss from the zinc titanate pellets at a 
temperature around 700°C may be significant (Gangwal et al., 
1991). Therefore, conditions needed to be identified to define the 
operating temperature range so that in the zine loss from zinc ti- 
tanate pellets is low enough to allow at least a 200-cycle sorbent 
life in a fixed-bed reactor for desulfurization of fuel gas generated 
in Texaco's entrained-bed oxygen-blown gasifier. Subsequently, 
during the operation of the PDU hot-gas desulfurization system, 
Texaco found severe spalling and decrepitation of L-3196 zinc ti- 
tanate pellets prepared by United Catalysts, Inc. (UCI). Therefore, 
emphasis on this study was shifted from evaluating zinc loss from 
the sorbent to the development of durable zinc titanate formula- 
tions. After screening 21 formulations, RTI prepared two 
formulations for testing in Texaco’s PDU. Unfortunately, both 
formulations underwent severe decrepitation during five sulfidation- 
regeneration cycles. To investigate this decrepitation, a series of 
tests were carried out in a high-pressure thermo-gravimetric ana- 
lyzer (TGA) under simulated Texaco conditions to reproduce the 
spalling. Both sorbents also exhibited extensive cracking in the 
TGA. 


7998 (DOE/MC/24116-3542) Development of an ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly report, April 1—June 30, 
1993. O'Neal, G.W. Coal Technology Corp., Bristol, VA (United 
States). 1993. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-87MC24116. Order Number 
DE94000068. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this project is to develop an advanced 
continuous mild gasification process and product upgrading pro- 
cesses which will be capable of eventual commercialization. The 
program consists of four tasks. Task 1 is a literature survey of mild 
gasification processes and product upgrading methods and also a 
market assessment of markets for mild gasification products. 
Based on the literature survey, a mild gasification process and 
char upgrading method will be identified for further development. 
Task 2 is a bench-scale investigation of mild gasification to gener- 
ate design data for a larger scale reactor. Task 3 is a bench-scale 
study of char upgrading to value added products. Task 4 is being 
implemented by building and operating a 1,000-pound per hour 
demonstration facility. Task 4 also includes a technical and eco- 
nomic evaluation based on the performance of the mild gasification 
demonstration facility. Seven briquette tests were made to show 
the effects of different volatile matter contents of chars on coke 
quality. Higher char volatiles in the range of 7.52% to 14.14% pro- 
duced better quality coke. This correlation was determined for a 
low volatile coal, Pocahontas #3, and a mid volatiles coal, Sewell 
Lady H. Fifteen CMGU test runs were made using low volatile 
coal, Pocahontas #3, and a mid volatile coal, Sewell Lady H. The 
1,000 pounds/hour design coal feed rate was exceeded at 1,183 
pounds/hour. Improvements to the vapor handling system were 
made including installation of a packed column demister and a tar 
trap condenser. Elimination of smoke emissions from the flare is in 
progress. 


7999 (DOE/MC/24267-3589) Development of an _  ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly technical progress re- 
port, Aprit-June 1988. Ness, R.O. Jr. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Minerals Research Center. 
Jul 1988. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-87MC24267. Order Number 
DE94005907. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy is investigating a process concept 
called Mild Gasification in which rapid devolatilization of coal under 
mild conditions of temperature and pressure would yield three 
product slates: a low- or medium-BTU gas, a valuable hydrocarbon 
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condensate, and a reactive char. The ongoing objective of this pro- 
gram is to develop a continuous mild gasification process which 
will produce a product mix that optimizes process economics. In 
order to provide the incentive for private industry to commercialize 
the process, it is necessary to demonstrate yields and qualities in a 
versatile continuous process development unit (PDU). This unit 
must be capable of assessing both coal- and process-specific ef- 
fects in a cost-effective and timely manner. Based on literature 
reviews and experimental verification, a data base will be devel- 
oped correlating coal and process parameters with product 
characteristics. This will provide process developers with the infor- 
mation necessary to derive site-specific economics which will be 
crucial for the commercialization of the mild gasification process. 
The literature review and market assessment has been completed 
under Task 1 of the program. Under Task 2, coal-specific tests are 
being conducted on three AMAX coals: Chinook, an Indiana #3 bi- 
tuminous coal; Delta, an Illinois #6 bituminous coal; and Eagle 
Butte, a Wyodak subbituminous coal. Various methods of char up- 
grading are being conducted by AMAX R&D of Golden, Colorado. 
The upgraded char is then combined with iron ore and tested for 
pig iron production under an AMAX subcontract to Pellet Technol- 
ogy Corporation of Marquette, Michigan. In addition to the test 
program, process development and scaleup information is being 
developed for a 1 ton/hr pilot plant unit. Plans for Tasks 2 and 3, 
equipment modifications, and report. Results include: char analy- 
sis, condensable analysis, waste water analysis, and gas analysis. 


8000 (DOE/MC/25006-3492) High-temperature, _high- 
pressure testing of zinc titanate in a bench-scale fluidized-bed 
reactor for 100 cycles. Gupta, R.P.; Gangwal, S.K. Research Tri- 
angle Inst., Research Triangle Park, NC (United States). Jun 1993. 
84p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC25006. Order Number DE94000025. Source: 
OSTI; NTIS; GPO Dep. 

Integrated gasification combined cycle (IGCC) power plants are 
being advanced worldwide to produce electricity from coal owing to 
their potential for superior environmental performance, economics, 
and efficiency in comparison to conventional coal-based power 
plants. A key component of these plants is a hot-gas desulfuriza- 
tion system employing efficient regenerable mixed-metal oxide 
sorbents. Leading sorbent candidates include zinc ferrite and zinc 
titanate. These sorbents can remove hydrogen sulfide (H2S) in the 
fuel gas down to very low levels (typically <20 ppmv) at 500 to 
750°C and can be readily regenerated for multicycle operation with 
air. To this end, the Research Triangle Institute (RTI) has 
formulated and tested a series of zinc titanate sorbents in a high- 
temperature, high- pressure HTHP fluidized-bed bench-scale 
reactor. Multicycle HTHP bench-scale testing of these sorbents un- 
der a variety of conditions culminated in the development of a ZT-4 
sorbent that exhibited the best overall performance in terms of 
chemical reactivity, sulfur capacity, regenerability, structural proper- 
ties, and attrition resistance. Following this parametric study, a 
life-cycle test consisting of 100 sulfidation-regeneration cycles was 
carried out with ZT-4 in the bench unit. 


8001 (DOE/MC/26308-3545) CE IGCC repowering project 
hot gas clean up system. Combustion Engineering, Inc., Windsor, 
CT (United States). Sep 1993. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-91MC26308. 
Order Number DE94000070. Source: OSTI; NTIS; GPO Dep. 

With sponsorship from the Department of Energy (DOE), and the 
state of Illinois, Combustion Engineering, Inc. is currently develop- 
ing a design for a 60 Mw IGCC (Integrated Coal Gasification 
Combined Cycle) for City Water, Light & Power (CWL&P) in 
Springfield, Illinois. In addition, to DOE and the state of Illinois, 
Combustion Engineering, Inc. and CWL&P are contributing to the 
project. In order to obtain a high thermal efficiency, a hot gas 
cleanup system has been incorporated for product gas clean up. 
The cleanup system currently incorporated in the system design is 
one that is being developed by General Electric Environmental Ser- 
vices, Inc. (GEESI). This is a moving bed process which includes 
the regeneration of the sorbent material. Testing of the system is 
currently underway in GEESI’s pilot plant in Schenectady, New 
York. The hot gas clean up system will use a moving-bed of zinc ti- 
tanate as an absorbent material to capture gaseous sulfur species 





in the gas. The cleanup system will be required to operate in a 
range of 850—1150°F (454-621°C) and under a pressure of 20 
atmospheres. Results of the tests indicate that overall sulfur effi- 
ciency exceeds 95%, the zinc titanate can be regenerated, and 
produces an SO>-rich tail gas ‘suitable for conversion to sulfuric 
acid, elemental sulfur or disposable waste. 


8002 (DOE/MC/26373-3530) Development of ceramic 
membrane reactors for high temperature gas cleanup: Final 
report. Roberts, D.L.; Abraham, |.C.; Blum, Y.; Gottschlich, D.E.; 
Hirschon, A.; Way, J.D.; Collins, J. SRI International, Menlo Park, 
CA (United States). Jun 1993. 106p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-89MC26373. 
Order Number DE94000055. Source: OSTI; NTIS; GPO Dep. 

The objective of this project was to develop high temperature, 
high pressure catalytic ceramic membrane reactors and to demon- 
strate the feasibility of using these membrane reactors to control 
gaseous contaminants (hydrogen sulfide and ammonia) in inte- 
grated gasification combined cycle (IGCC) systems. Our strategy 
was to first develop catalysts and membranes suitable for the IGCC 
application and then combine these two components as a com- 
plete membrane reactor system. We also developed a computer 
model of the membrane reactor and used it, along with experimen- 
tal data, to perform an economic analysis of the IGCC application. 
Our results have demonstrated the concept of using a membrane 
reactor to remove trace contaminants from an IGCC process. Ex- 
periments showed that NH3 decomposition efficiencies of 95% can 
be achieved. Our economic evaluation predicts ammonia decompo- 
sition costs of less than 1% of the total cost of electricity; improved 
membranes would give even higher conversions and lower costs. 


8003 
methanol: 


(DOE/MC/27115-3541) Direct methane conversion to 
Annual report, October 1, 1992-September 30, 


1993. Noble, R.D.; Falconer, J.L. Colorado Univ., Boulder, CO 
(United States). Dept. of Chemical Engineering. Oct 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract FG21-90MC27115. Order Number DE94000067. Source: 
OSTI; NTIS; GPO Dep. 

We proposed to demonstrate the effectiveness of a catalytic 
membrane reactor (a ceramic membrane combined with a catalyst) 
to selectively produce methanol by partial oxidation of methane. 
Methanol is used as a chemical feedstock, gasoline additive, and 
turbine fuel. Methane partial oxidation using a catalytic membrane 
reactor has been determined as one of the promising approaches 
for methanol synthesis from methane. In the original proposal, the 
membrane was used to selectively remove methanol from the reac- 
tion zone before carbon oxides form, thus increasing the methanol 
yield. Methanol synthesis and separation in one step would also 
make methane more valuable for producing chemicals and fuels. 
The cooling tube inserted inside the membrane reactor has created 
a low temperature zone that rapidly quenches the product stream. 
This system has proved effective for increasing methanol selectivity 
during CH, oxidation. The membranes broke during experiments, 
however, apparently because of the large radial thermal gradient 
and axial thermal expansion difference. Our efforts concentrated on 
improving the membrane lifetime by modifying this non-isothermal 
membrane reactor. 


8004 (DOE/MC/27226-3594) Development of biological 
coal gasification (MicGas process): 13th Quarterly report, 
[July 1-September 30, 1993]. ARCTECH, Inc., Chantilly, VA 
(United States). 28 Oct 1993. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-90MC27226. Order 
Number DE94005792. Source: OSTI; NTIS; GPO Dep. 

In examining methods for enhancing the biomethanation of TxL, 
several experiments were conducted to study the mechanisms of 
lowering the pH during biomethanation of Texas lignite (TxL) at 
higher solids loadings. Results indicated that: Treatment of TxL 
with different pH solutions did not influence the biomethanation 
process; The decrease in methane production at higher solids 
loadings still needs further investigations; Anaerobic conditions 
containing deoxygenated nitrogen:carbon dioxide provide better 
methanation of TxL; The most promising combination between the 
isolates from Mic-1 and Mic-4 was found to be combination D 
(KS14RMK8-1458); The KS14RMK8 shows the highest accumula- 
tion of acetate in the cell-free culture broth from this consortium. 
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8005 (DOE/MC/27240-3597) Production of mild gasifica- 
tion coproducts project: Quarterly technical progress report, 
[July 1, 1993—September 30, 1993]. SGI Fuels, Inc., La Jolla, CA 
(United States). 31 Oct 1993. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-91MC27240. Order 
Number DE94005906. Source: OSTI; NTIS; GPO Dep. 

The work of producing the coproduct samples and delivering the 
samples of each feedstock coal, the Coal Derived Liquid (CDL) 
and the Simulated Process Derived Fuel (PDF) has been accom- 
plished under Option: Item 2 of this contract. The feedstock coals 
were taken from four mines which are defined below. Table 1 de- 
picts the history of the coals from the taking of samples at the 
mine to delivery of all samples to the designated laboratories for 
test, analysis and reporting. 


8006 (DOE/MC/28202-3535) Environmental report for the 
Gasification Product Improvement Facility (GPIF). Sadowski, 
R.S.; Skinner, W.H.; Norris, E.S.; Duck, R.R.; Hass, R.B.; Morgan, 
M.E.; Helble, J.J.; Johnson, S.A. CRS Sirrine Engineers, Inc., 
Greenville, SC (United States). Jan 1993. 130p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC28202. Order Number DE94000061. Source: OSTI; NTIS; 
GPO Dep. 

The Fossil Energy Program has a mission to develop energy 
systems that utilize national coal resources in power systems with 
increased efficiency and environmental compatibility. Coal gasifica- 
tion technology is a versatile candidate that meets this goal. This 
two phased project consists primarily of the design, construction 
and operation of a 5-foot inside diameter (minimum) fixed-bed gasi- 
fier called PyGas™ and supporting infrastructure (Phase |), and an 
additional follow on phase consisting of the design, construction 
and operation of a hot fuel gas cleanup unit (Phase Il). Issues 
expected to be successfully overcome by PyGas™ through its ap- 
plication in this test facility include the processing of high-swelling 
coals, which causes agglormeration in conventional fixed-bed gasi- 
fiers. Such coals comprise 87% of all eastern coals. Other issues 
expected to be eliminated or significantly reduced include: produc- 
tion of ash clinkers, production of ammonia, the presence of 
significant tars and fines, and the volatilization of alkalinity in the 
product fuel gas. A second portion of the NEPA report is 
concerned with the emission of toxic metal compounds by the gasi- 
fication process improvement facility (GPIF). The GPIF facility will 
be located on site at the Fort Martin facility of Allegheny Power 
Company, and the energy produced (steam) will be directly used 
by Fort Martin to produce electricity. The coal used at the GPIF fa- 
cility will be the same coal used by the utility. Therefore, the 
emissions of the GPIF will be put in context of the entire facility. 
The GPIF assessment will be divided into four sections: Estimation 
of the toxic metals content of the raw coal; calculation of the emis- 
sions from Fort Martin normally; an estimate of the emission from 
the GPIF; and a comparison of the two flows. 


8007 (DOE/MC/29246-3567) Hot coal gas desulfurization 
with manganese-based sorbents: Progress report, April 1, 
1993—June 30, 1993. Hepworth, M.T. Minnesota Univ., Minneapo- 
lis, MN (United States). Dept. of Civil and Mineral Engineering. 15 
Jul 1993. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-92MC29246. Order Number 
DE94005300. Source: OSTI; NTIS; GPO Dep. 

Focus of work is primarily in use of zine ferrite and zinc titanate 
sorbents; however, an alternate sorbent, manganese dioxide- 
containing ore in mixture with alumina (75 wt % ore + 25 wt % 
Al2O3) may be a viable alternative to zinc-based sorbents. Man- 
ganese, for example, has a lower vapor pressure in the elemental 
state than zinc, hence it is not as likely to undergo depletion from 
the sorbent surface upon loading and regeneration cycles. Also 
manganese oxide is less readily reduced to the elemental state 
than iron hence the range of reduction potentials for oxygen is 
somewhat greater than for zinc ferrite. Thermodynamic analysis of 
the system shows it to be less amenable to sulfation than zinc fer- 
rite. Potential also exists for utilization of manganese higher 
temperatures than zinc ferrite or titanate. This report gives the ther- 
modynamic background for consideration of manganese-based 
sorbents as an alternative to zinc ferrite. To date the work is limited 
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to thermogravimetric testing of four formulations of manganese- 
alumina sorbents to determine the optimum conditions of 
pelietization and enduration to produce reactive pellets. 


8008 (DOE/MC/30010-3611) Bench-scale demonstration 
of hot-gas desulfurization technology: Quarterly technical 
progress report, July 1, 1993-September 30, 1993. Research 
Triangle inst., Research Triangle Park, NC (United States). [1993]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-93MC30010. Order Number DE94005894. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE), Morgantown Energy Tech- 
nology Center (METC), is sponsoring research in advanced 
methods for controlling contaminants in hot coal gasifier gas (coal 
gas) streams of integrated gasification combined-cycle (IGCC) 
power systems. The programs focus on hot-gas particulate removal 
and desulfurization technologies that match or nearly match the 
temperatures and pressures of the gasifier, cleanup system, and 
power generator. The purpose is to eliminate the need for expen- 
sive heat recovery equipment, reduce efficiency losses due to 
quenching, and minimize wastewater treatment costs. Hot-gas 
desulfurization research has focused on regenerable mixed-metal 
oxide sorbents which can reduce the sulfur in coal gas to less than 
20 ppmv and can be regenerated in a cyclic manner with air for 
multicycle operation. Zinc titanate (Zn2TiIO4 or ZnNTIO3), formed by 
a solid-state reaction of zinc oxide (ZnO) and titanium dioxide 
(TiO>), is currently the leading sorbent. The sulfidation/regeneration 
cycle can be carried out in fixed-bed, moving-bed, or fluidized-bed 
reactor configuration, and all three types of reactors are slated for 
demonstration in the DOE Clean Coal Technology program. The 
fluidized-bed reactor configuration is most attractive because of 
several potential advantages including faster kinetics and the ability 
to handle the highly exothermic regeneration to produce a regener- 
ation offgas containing a constant concentration of SOz. 


8009 (DOE/METC/C—94/7114) Fixed bed testing of a 
molybdenum-promoted zinc titanate for hot gas desulfuriza- 


tion. Gasper-Galvin, L.D. (USDOE Morgantown Energy Technology 
Center, WV (United States)); Mei, J.S.; Everitt, C.E.; Katta, S. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
Sep 1993. 46p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-931164—-8: Annual meeting of the American Insti- 
tute of Chemical Engineers, St. Louis, MO (United States), 7-12 


Nov 1993). Order Number DE94005964. Source: 
GPO Dep. 

The following conclusions were made, based upon this study of 
T-2535 molybdenum-promoted zinc titanate: (1) Results of the 
half-cycle sulfidation experiments showed that sorbent efficiency 
and capacity of this formulation of zinc titanate were weak func- 
tions of operating-bed temperature. Evidence of diffusion limitations 
on the sulfidation reaction were observed, particularly at superficial 
velocities greater than 30 cm/s (1 ft/s). Sorbent performance ap- 
peared to be affected by the concentration of reducing gases and/ 
or water content of the simulated coal gas mixtures. Sorbent ca- 
pacity and efficiency deteriorated during the first three cycles, but 
stabilized thereafter. (2) Sorbent spalling was observed and ap- 
peared to increase with sulfur loading. Possible causes of spalling 
may be attributed to the induced crystal lattice stresses due to the 
formation of ZnS and especially ZnSO4, which have relative molar 
volumes that are approximately 1-1/2 and 3 times larger, respec- 
tively, than that of the original ZnO. (3) Based on these results, it is 
apparent that the molybdenum-promoted zinc titanate with Zn/Ti 
molar ratio of 1.91 may not be a suitable sorbent for hot gas desul- 
furization in the fixed bed reactor for the Pinon Pine project, due to 


problems with spalling and loss of reactivity during sulfidatior/ 
regeneration cycling. 


OSTI; NTIS; 


8010 (DOE/METC/C-94/7115) Long-term testing of the 
zinc titanate for desulfurization of hot coal gas in a fluidized- 
bed reactor. Jain, S.C. (USDOE Morgantown Energy Technology 
Center, WV (United States)); Gupta, R.; Gangwal, S.K. USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1993]. 34p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-931164—4: Annual meeting of the American Insti- 
tute of Chemical Engineers, St. Louis, MO (United States), 7-12 
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Nov 1993). Order Number DE94005963. Source: 
GPO Dep. 

Research Triangle Institute (RTI) under contract to the US De- 
partment of Energy (DOE), Morgantown energy Technology Center 
has recently completed a long-term test consisting of 100 
sulfidation-regeneration cycles on a zinc titanate material intended 
for use as a high-temperature, regenerable sorbent to desulfurize 
coal-derived gas. The primary motivation for this development is to 
generate a more economical, environmentally superior, and reliable 
process to purify the product gas of coal gasifiers for use in gas 
turbines and fuel cells. This zinc titanate formulation (designated as 
ZT-4 and containing Zn-to-Ti in a molar ratio of 1.5) exhibited the 
best overall performance in terms of chemical reactivity, sulfur ca- 
pacity, regenerability, structural properties and, most importantly, 
the attrition resistance based on multicycle testing of a number of 
sorbent formulations in a bench scale fluidized-bed reactor. The 
conditions in the test were — desulfurization temperature: 750C 
(1382F); pressure: 1.52 MPa (220 psia); coal gas: simulated Tex- 
aco entrained-bed oxygen-blown gasifier gas containing 12,000 
ppmv of H2S; superficial gas velocity: 15 cm/s (0.49 ft/s). The ZT-4 
sorbent used in this test was prepared using a granulation tech- 
nique and 500 g of the sorbent in the 100 to 300 microns particle 
diameter range were used in a 5.1-cm (2-inch) i.d. stainless steel 
reactor. 


OSTI; NTIS; 


8011 (DOE/PC/88881—-T21) Engineering development of 
advanced physical fine coal cleaning technologies — froth 
flotation: Quarterly technical progress report No. 20, July 1, 
1993-September 30, 1993. ICF Kaiser Engineers, Inc., Pittsburgh, 
PA (United States). [1993]. 104p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-88PC88881. Order 
Number DE94006771. Source: OSTI; NTIS; GPO Dep. 

A study conducted by Pittsburgh Energy Technology Center of 
sulfur emissions from about 1,300 United States coal-fired utility 
boilers indicated that half of the emissions were the result of burn- 
ing coals having greater than 1.2 pounds of SOs, per million BTU. 
This was mainly attributed to the high pyritic sulfur content of the 
boiler fuel. A significant reduction in SO2 emissions could be ac- 
complished by removing the pyrite from the coals y advanced 
physical fine coal cleaning. An engineering development project 
was prepared to build upon the basic research effort conducted un- 
der a solicitation for research into Fine Coal Surface Control. The 
engineering development project is intended to use general plant 
design knowledge and conceptualize a plant to utilize advanced 
froth flotation technology to process coal and produce a product 
having maximum practical pyritic sulfur reduction consistent with 
maximum practical BTU recovery. This document is a quarterly re- 
port which provides a summary of the technical work undertaken 
during this period. A brief description of the work done prior to this 
report is also provided. 


8012 (DOE/PC/89664—-T6) [Advanced Coal Conversion 
Process Demonstration Project]: Technical progress report: 
April 1, 1992—June 30, 1992. Power Environmental Services, Inc., 
Butte, MT (United States). Oct 1993. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89664. 
Order Number DE94005780. Source: OSTI; NTIS; GPO Dep. 

This report describes the technical progress made on the Ad- 
vanced Coal Conversion Process (ACCP) Demonstration Project 
from April 1, 1992, through June 30, 1992. This project demon- 
strates an advanced thermal coal drying process coupled with 
physical cleaning techniques designed to upgrade high-moisture, 
low-rank coals into a high-quality, low-sulfur fuel, registered as the 
SynCoal® process. The coal is processed through three stages 
(two heating stages followed by an inert cooling stage) of vibrating 
fluidized bed reactors that remove chemically bound water, car- 
boxyl groups, and volatile sulfur compounds. After drying, the coal 
is put through a deep-bed stratifier cleaning process to separate 
the pyrite-rich ash from the coal. The SynCoal® process enhances 
low-rank, western coals, usually with a moisture content of 25 to 
55 percent, sulfur content of 0.5 to 1.5 percent, and heating value 
of 5,500 to 9,000 British thermal units per pound (Btu/Ib), by pro- 
ducing a stable, upgraded coal product with a moisture content as 
low as 1 percent, sulfur content as low as 0.3 percent, and heating 





value up to 12,000 Btu/Ib. The 45-ton-per-hour unit is located adja- 
cent to a unit train loadout facility at Western Energy Company's 
Rosebud coal mine near Colstrip, Montana. The demonstration 
plant is sized at about one-tenth the projected throughput of a mul- 
tiple processing train commercial facility. The demonstration drying 
and cooling equipment is currently near commercial size. 


8013 (DOE/PC/91050-T5) Advanced direct coal liquefac- 
tion concepts: Quarterly report, July 1, 1993-—September 30, 
1993. Berger, D.J.; Parker, R.J.; Simpson, P.L. Canadian Energy 
Development, Inc., Edmonton, AB (Canada); Alberta Research 
Council, Edmonton, AB (Canada). Coal and Hydrocarbon Process- 
ing Dept. [1993]. 4383p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92PC91050. Order Number 
DE94006765. Source: OSTI; NTIS; GPO Dep. 

The bench unit was operated in the two stage configuration dur- 
ing this quarter, and two runs (DOE-008 and DOE-009), which 
included eight mass balance periods were completed. Addition of 
potassium carbonate, although the best catalyst for promoting the 
shift reaction in the first stage, led to severe plugging problems 
particularly between the first and second stage reactors. Therefore, 
sodium aluminate, less effective as a shift catalyst, but better for 
unit operation, was used as an alternate. Ammonium 
tetrathiomolybdate was used throughout as a second stage cata- 
lyst, with and without sodium aluminate as shift catalyst. Overall 
coal conversions under the conditions studied were approximately 
80% wt on MAF coal and C,;—C, gas yields were about 10% wt. 
Conditions in both stages need to be optimized to improve coal 
conversion and maximize distillable oil yield. The results so far in- 
dicate that increased severity and better carbon monoxide shift 
conversion are required in the first stage, while maximum pressure 
(~2,500 psi) is needed in the second stage. The effects of other 
catalysts also need to be determined, including the establishment 
of optimum conditions for operation with those catalysts. Ammo- 
nium tetrathiomolybdate was shown to possess no measurable 
activity as a shift catalyst at the level used (600 ppM on total feed) 
in either the bench unit or autoclave tests. However, in autoclave 
tests, the addition of ammonium tetrathiomolybdate did improve as- 
phaltene and preasphaltene conversion to oils (and therefore, 


product quality) in both one and two stage tests when compared 
with iron sulfide. 


8014 (DOE/PC/91052-7) Optimization of reactor configu- 
ration in coal liquefaction: Seventh quarterly report for the 
period 1 April—-30 June 1993. Final report. Comolli, A.G.; Johan- 
son, E.S.; Lee, L.K.; Pradhan, V.R.; Stalzer, R.H. Hydrocarbon 
Research, Inc., Princeton, NJ (United States). Aug 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91052. Order Number DE94005754. Source: 
OSTI; NTIS; GPO Dep. 

This quarterly report covers activities of Optimization of Reactor 
Configuration in Coal Liquefaction during the period April 1 - June 
30, 1993, at Hydrocarbon Research, Inc. in Lawrenceville and 
Princeton, New Jersey. This DOE contract period is from October 
1, 1991 to September 30, 1993 and has been extended to Decem- 
ber 31, 1993. The overall objective of the program is to achieve a 
new approach to liquefaction that generates an all distillates prod- 
uct slate at reduced cost of about $25 per barrel of crude oil 
equivalent. The quarterly report covers work on Laboratory Sup- 
port, Laboratory Scale Operations, Technical Assessment, and 
Project Management. 


8015 (DOE/PC/91054—-T8) Effect of pretreating of host oil 
on coprocessing: Quarterly progress report, July 1, 1993— 
September 30, 1993. Wender, |.; Tierney, J.W. Pittsburgh Univ., 
PA (United States). Dept. of Chemical and Petroleum Engineering. 
3 Nov 1993. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91054. Order Number 
DE94006764. Source: OSTI; NTIS; GPO Dep. 

The principal objective of this research is to gain information on 
the role that host petroleum-derived oils (1000F+), as well as that 
of catalytically treated host oils, play when used as liquefaction sol- 
vents in coprocessing with coal. The host oil will be extensively 
characterized and then pretreated in a number of ways which in- 
volve catalytic reactions such as hydrogenation, hydrocracking, and 
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isomerization. The pretreated oils will then be characterized by ele- 
mental analysis, catalytic dehydrogenation, distillation, GC-MS, and 
NMR. The effects of the host oil on coprocessing with coal will be 
compared to those obtained using catalytically modified heavy oils. 
When appropriate, model compounds will be used to study specific 
reactions brought about by the pretreatments. 


8016 (DOE/PC/91055—T5) The role of the resid solvent in 
coprocessing with finely divided catalysts: Quarterly report, 
July-September 1993. Curtis, C.W. Auburn Univ., AL (United 
States). Dept. of Chemical Engineering. [1993]. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91055. Order Number DE94005783. Source: OSTI; NTIS; 
GPO Dep. 

The research performed this quarter involved evaluating the 
resid as the solvent in coprocessing. Since the objective of this re- 
search contract is to determine if the naphthenic portion of resids 
is able to transfer hydrogen to coal, the resid was fractionated in 
order to obtain different compositional fractions for liquefaction re- 
actions. In order to evaluate different fractions of resids, the 
fractions must first be separated by liquid chromatography. The lit- 
erature was surveyed as described below to determine the most 
feasible of effecting the separation. Methods used to analyze the 
fractions were also examined. On the basis of the information ob- 
tained, an experimental procedure was developed for separating 
the resid into fractions and then analyzing the fractions by Fourier 
transform infrared spectroscopy (FTIR) and by 'SC nuclear mag- 
netic resonance. 


8017 (DOE/PC/91059-T5) Biological upgrading of coal 
liquids: Quarterly report, July 1, 1993-September 30, 1993. En- 
gineering Resources, Inc., Fayetteville, AR (United States). [1993]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91059. Order Number DE94005763. Source: 
OSTI; NTIS; GPO Dep. 

The presence of heteroatom and aromatic compounds in liquids 
obtained from coal liquefaction processes requires expensive hy- 
drogenation treatment to derive an acceptable liquid fuel. This 
project will develop a simple biological process for removing N, O 
and S and reducing the aromaticity of coal liquids. Microorganisms, 
employing biocatalysts, are known to degrade aromatic heteroatom 
compounds in nature to NH3, SO4* and COz. Preliminary experi- 
ments in the ERI laboratories to determine the feasibility of 
biological removal of N, O and S from coal and shale oil liquids 
have shown up to 20 percent nitrogen removal, 40 percent sulfur 
removal and 100 percent oxygen removal in a simple one stage in- 
cubation. A biological process for upgrading of coal liquids would 
offer significant advantages, such as operation at ordinary temper- 
ature and pressure with better energy efficiency. Of greater 
importance is the fact that microorganisms do not require an exter- 
nal supply of hydrogen for heteroatom removal, obtaining the 
required hydrogen from water. Furthermore, the biocatalysts are 
continuously regenerated by growth on the heteroatom com- 
pounds. Ring structures are degraded as the heteroatoms are 
removed. The heteroatoms are in an innocuous form, such as 
NH3, S04=, C02 and H20. Therefore, there is significant potential 
for the development of an economical biological process for up- 
grading coal liquids. This project will screen known bacteria and 
develop isolates for N, O and S removal and aromaticity reduction. 
The performance of the best of these cultures will be optimized for 
complete heteroatom removal in a single step. Continuous reactor 
experiments will be conducted with the optimal cultures to deter- 
mine reaction kinetics and reactor design. The design and 
economics of this process, including product recovery, will be pro- 
jected to define economic feasibility and high cost areas. 


8018 (DOE/PC/91287-11) Supercritical thermodynamics 
of sulfur and nitrogen species: Quarterly progress report, July 
1, 1993-September 30, 1993. Eckert, C.A. Georgia Inst. of Tech., 
Atlanta, GA (United States). School of Chemical Engineering. 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract FG22-91PC91287. Order Number 
DE94005756. Source: OSTI; NTIS; GPO Dep. 

Significant opportunity exists for the application of supercritical 
fluid (SCF) technology to coal processing, both for pretreatment of 
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high sulfur coals, as well as liquefaction and treatment of coal liq- 
uids. Supercritical fluids are attractive solvents for a variety of coal 
processing applications because of their unusual solvating and 
mass transfer properties. Solubility studies have been carried out 
for a number of model coal and coal liquid compounds, primarily in 
pure supercritical fluids. This database of model coal compound 
equilibria is being extended using modern techniques that have the 
advantage of being much more rapid than traditional techniques. 
Cosolvent effects on solubility are being investigated over a variety 
of solvent properties. In addition, specific molecular interactions are 
being investigated through spectroscopic techniques. The resulting 
data are being used to develop a chemical-physical equation of 
state (EOS) model of SCF solution with meaningful parameters. 
The equation of state will be used to predict solubility behavior, 
which will permit the design and tailoring of SCF cosolvent sys- 
tems for specific coal processing applications. 


8019 (DOE/PC/91288-T10) High temperature electrochem- 
ical separation of H2S from coal gasification process streams: 
Quarterly progress report, July 1, 1993-—September 30, 1993. 
Winnick, J. Georgia Inst. of Tech., Atlanta, GA (United States). 
School of Chemical Engineering. [1993]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91288. Order Number DE94005774. Source: OSTI; NTIS; 
GPO Dep. 

The cobalt cathode used in the EMS proved stable and efficient. 
Removal of H2S was deterred by the possibility of hydrogen cross- 
over from process gases creating alternate reactions unfavorable 
to the removal system. Application of back pressure from the 
anode side of the cell would be the simplest solution to H2 cross- 
over. Examination of water proof of the vapor in the anode exit 
gases would provide proof of the aforementioned reaction hypothe- 
sis. Cobalt aluminate formation should not prove problematic, since 
degradation of the Co Cathode did not occur as a result. Once 
equilibrium is reached electrolyte addition is not necessary, there- 
fore not a major concern. 


8020 (DOE/PC/91334—128) Sulfur removal from high- 
sulfur Illinois coal by low-temperature perchloroethylene (PCE) 
extraction: Final technical report, September 1, 1991—August 
31, 1992. Chou, M.I.M. (Illinois State Geological Survey, Cham- 
paign, IL (United States)); Lytle, J.M.; Buchanan, D.H. Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States). 
[1992]. 32p. Sponsored by USDOE, Washington, DC (United 
States);Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE94005729. Source: OSTI; NTIS; GPO Dep. 

The purposes of this Testing and Materials (ASTM) forms of sul- 
fur analysis. The purposes of this research are to independently 
confirm and possibly to improve the organic sulfur removal from Illi- 
nois coals with the PCE desulfurization process and to verify the 
forms-of-sulfur determination using the ASTM method for the PCE 
process evaluation. Problem that limits commercial application of 
the PCE process is the high chlorine content in the PCE-treated 
coals. Hence, to develop a dechlorination procedure to remove ex- 
cess PCE from the PCE-treated coal is an additional goal of this 
investigation. MWOPC'’s results have been repeated on fresh IBC- 
104 coal. Oxidation of coals was found to affect subsequent PCE 
desulfurization. Elemental sulfur is more amenable to removal by 
PCE. Ohio 5/6 coal appears to produce elemental sulfur more 
readily than Illinois coal during oxidation. Data from X-Ray Diffrac- 
tion spectroscopy indicate that sulfate in the oxidized Illinois 
IBC-104 coal is mainly in gypsum form, whereas, sulfate in oxi- 
dized Ohio 5/6 sample is mainly in szomolnokite form. These data 
suggest that the oxidation reaction for Ohio 5/6 coal might occur 
under catalytic conditions which readily convert pyrite to produce 
FeSO, and elemental sulfur. The higher elemental sulfur content in 
that coal results in higher ASTM organic sulfur removal by PCE ex- 
traction. From mass balance calculation, 96% of the total sulfur 
and greater than 95% of total iron were accounted for during our 
PCE tests with both long-term ambient-oxidized IBC-104 coal and 
ambient-oxidized Ohio 516 coal. 


8021 (DOE/PC/91334-T108) Gasifier feed: 
from Illinois coals: Final technical report, September 1, 1991- 
December 31, 1992. Ehrlinger, H.P. Ill (Illinois State Geological 
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Survey, Champaign, IL (United States)); Lytle, J.M.; Frost, R.R.; 
Lizzio, A.A.; Kohlenberger, L.B.; Brewer, K.K. Illinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (United States). [1992]. 
24p. Sponsored by USDOE, Washington, DC (United 
States);Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE94005709. Source: OSTI; NTIS; GPO Dep. 

The main purpose of this project was to produce a feedstock 
from preparation plant fines from an Illinois (IL) coal that is ideal for 
a slurry fed, slagging, entrained-flow coal gasifier. The high-sulfur 
content and high-Btu value of IL coals are Particularly advanta- 
geous in such a gasifier; preliminary-calculations indicate that the 
increased cost of removing sulfur from the gas from a high-sulfur 
coal is more than offset b the increased revenue from the sale of 
the elemental sulfur; additionally the high-Btu IL coal concentrates 
more energy into the slurry of a given coal to water ratio. The Btu 
is-higher not only because of the hither Btu value of the coal but 
also because IL coal requires less water to produce a pumpable 
slurry than western coal, i.e., as little as 30-35% water may be 
used for IL coal as compared to approximately 45% for most west- 
ern coals. During the contract extension, additional coal testing 
was completed confirming the fact that coal concentrates can be 
made from plant waste under a variety of flotation conditions 33 
tests were conducted, yielding an average of 13326 Btu with 9.6% 
ash while recovering 86.0%-Of the energy value. 


8022 (DOE/PC/91334—-T111) Coal-derived promoters for 
the liquefaction of Illinois coal: Final technical report, Septem- 
ber 1, 1991-August 31, 1992. Carty, R.H. (institute of Gas 
Technology (United States)); Knight, R.A. Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). [1992]. 34p. 
Sponsored by USDOE, Washington, DC (United States);lllinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). DOE Contract FG22-91PC91334. Order Number 
DE94005712. Source: OSTI; NTIS; GPO Dep. 

The objective of this program was to investigate the use of liq- 
uids derived from coal either by mild gasification or supercritical 
extraction (SCE) to promote direct liquefaction of Illinois coal. In 
this two-year program recently developed molecular probe tech- 
niques were used to assess the activity of three coal-derived 
liquids with respect to accelerating (A) hydrogen transfer, (B) 
carbon-carbon bond cleavage, (C) free radical flux, and (D) hydroc- 
racking activity. Three sample liquids were prepared from IBC-106 
coal by: mild gasification in an isothermal free-fall reactor (IFFR), 
steam treatment/mild gasification in a fixed-bed reactor (ST/FBR), 
and SCE using toluene. For comparison, tests were also per- 
formed on a Wilsonville recycle solvent (RS) and on benzyl phenyl 
sulfide (BPS), a “benchmark” promoter. Sample/blank pairs were 
tested at 400-425°C in laboratory microreactors, and effectiveness 
was based on the increase in extent of a key reaction for each 
sample containing coal liquid, compared to its blank. In general, 
the IFFR liquid was the most effective liquid for promoting hydro- 
gen transfer (+21%) and free radical flux (+107%), while the SCE 
liquid was the most effective promoter of C-C bond cleavage selec- 
tivity (+119%) and hydrocracking (+359%). The ST/FBR liquid was 
slightly less effective than the IFFR liquid in all categories. BPS 
was used primarily to validate the adequacy of the methods. 


8023 (DOE/PC/91334—-T112) Continuous bench-scale tests 
to assess METHOXYCOAL process performance: Final techni- 
cal report, September 1, 1991—August 31, 1992. Knight, R.A. 
(Institute of Gas Technology, Chicago, IL (United States)); Carty, 
R.H. Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1992]. 38p. Sponsored by USDOE, Washington, 
DC (United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005713. Source: OSTI; NTIS; GPO Dep. 
Laboratory-scale research conducted at Southern Illinois Univer- 
sity at Carbondale (SIUC) has shown that coal pyrolysis in the 
presence of CH,/Oz in a 97:3 mole ratio (the METHOXYCOAL 
process) can produce high yields of liquids and valuable chemical 
feedstocks, particularly phenols, cresols, and xylenols (PCX). The 
addition of magnesia, coal ash, or clays have been shown to fur- 
ther enhance coal conversion to these chemicals. The goal of this 





two-year project was to build upon that laboratory research by con- 
ducting continuous bench-scale tests at IGT. Tests were conducted 
with IBC-101 and IBC-105 coals under No, CHy, and CH,4/O> 
blends, with and without mineral additives, at temperatures and 
pressures up to 1000°F and 200 psig. These tests have provided 
data valuable to further development efforts on the process. In the 
first year, fluidized-bed tests were conducted using inert bed dilu- 
ents (coke and sand) to retard agglomeration. PCX yields of 0.99 
wt% maf coal were achieved in CH, atmosphere, tripling the yield 
in N, atmosphere, while overall liquid yields were 18-20 wt% maf 
in either atmosphere. However, control of caking was difficult in 
spite of a very high bed dilution ratio of 4.5:1. During the second 
year, agglomeration was controlled by slurry impregnation of the 
coal with coal ash, magnesia, or montmorillonite at levels as low 
as 10 wt%. Thirteen continuous tests were conducted in 2-inch 
fluidized-bed and moving-bed reactors at test conditions of 900°— 
1000°F and 120 psig. 


8024 (DOE/PC/91334—-T113) Integrated methods for pro- 
duction of clean char and its combustion properties: Interim 
final technical report, September 1, 1991—August 31, 1992. De- 
Barr, J.A. (Illinois State Geological Survey, Champaign, IL (United 
States)); Rostam-Abadi, M.; Gullett, B.K.; Benson, S.A.; Toman, 
D.L. Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1992]. 28p. Sponsored by USDOE, Washington, 
DC (United States);lllinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005714. Source: OSTI; NTIS; GPO Dep. 

An integrated method consisting of physical coal cleaning, mild 
gasification (MG) and low temperature oxidation (LTO) is proposed 
to produce chars with SO». emissions at least 50% lower than those 
of their parent coals. Mild gasification and char desulfurization 
studies are conducted in both a batch fluidized-bed reactor and in 
a continuous rotary kiln reactor. MG chars were subjected to a LTO 
step to remove additional sulfur. Under non-optimized conditions, 
SO, emissions of the MG chars were decreased 657%, represent- 
ing on average over 60% reduction in SO2 emissions from the 
coals. Physical coal cleaning, mild gasification and char desulfur- 
ization reduced the SO, emissions of IBC-104 and IBC-105 coals 
about 71%. LTO chars prepared from four of the six coals tested 
had SO» emissions of less than 2.5 lbs SO2/MMBtu. The VM con- 
tents of LTO chars were about 18%, which includes contributions 
from stable C-0 complexes formed by adsorption of oxygen on the 
surface of the chars. The average yield of low sulfur char obtained 
after MG and LTO was nearly 64% by weight of the original coal. A 
series of LTO optimization tests were conducted using IBC-102 
coal. Results suggest that the greatest reduction in SO2 emissions 
was obtained using smaller particle diameters, steam during both 
MG and LTO, a higher temperature and higher oxygen partial pres- 
sure. The order of importance of process variables on SO> 
emissions reduction of coals was: particle diameter > steam pyrol- 
ysis > oxygen partial pressure > steam oxidation >> temperature. 


8025 (DOE/PC/91334-T114) Investigation of a technique 
for sulfur reduction of mild gasification char: Final technical 
report, September 1, 1991—August 31, 1992. Knight, R.A. (insti- 
tute of Gas Technology, Chicago, IL (United States)). Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States). 
[1992]. 34p. Sponsored by USDOE, Washington, DC (United 
States);lllinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE94005715. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to investigate the desulfurization 
of mild gasification char using H2:CH,4, mixtures at the laboratory 
scale. Mild gasification produces solid, liquid, and gaseous co- 
products at 1000° to 1500°F and near-ambient pressure. Char 
comprises about 60 to 70% of the dry coal yield. Form coke for 
steelmaking and foundries presents potential high-value markets 
for chars from eastern bituminous coals, Metallurgical cokes gener- 
ally contain less than 1 wt% sulfur, and mild gasification char from 
high-sulfur Illinois coals must be upgraded to meet these criteria. 
One method to accomplish this is desulfurization with reducing 
gases derived from the.co-product gases. In the first year of the 
two-year program, granular chars were treated with Ho:CH,, 
blends at temperatures of 1100° to 1600°F and pressures of 50 to 
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200 psig. During the year, 23 tests were performed with 10 chars. 
Fluidized-bed tests were conducted for 120 to 240 minutes with su- 
perticial gas velocities from 0.067 to 0.150 ft/s. The desulfurization 
medium was Hz gas containing 9 to 24 vol% CH,4. The data from 
these tests show sulfur conversions ranging from 6.0 to 92.5 wt%, 
with carbon conversions from zero to 35.3 wt%. The maximum sul- 
fur conversion was 92.5 wt% at 1400°F and 200 psig in 76% H, 
for 120 minutes residence time, using IFFR char produced from 
IBC-106 coal at 1200°F in helium. The sulfur content of the char in 
that test was reduced from 3.78 to 0.39 wt%. 


8026 (DOE/PC/91334-T115) Clean, premium-quality 
chars: Demineralized and carbon enriched: Final technical re- 
port, September 1, 1991—August 31, 1992. Smith, G.V. (Southern 
Illinois Univ., Carbondale, IL (United States)); Malhotra, V.M.; 
Wiltowski, T. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1992]. 47p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005716. Source: OSTI; 
NTIS; GPO Dep. 

The overall objective of this two-year project is to evaluate meth- 
ods of preparing demineralized and carbon enriched chars from 
Minois Basin coal. There are two processing steps: physical 
cleaning of the coal and devolatilization of coal under different en- 
vironments (He, H2, He/O2, CH4, and CH,4/O2) to form chars. Also, 
as-received and clean coal samples were mixed with hectorite, Ca- 
montmorillonite, and kaolinite to evaluate the potential effects of 
these clays on chars yield and agglomeration during devolatiliza- 
tion processes. Three different techniques were used: 
thermogravimetric analysis, differential thermogravimetric analysis, 
differential scanning calorimetry (DSC), and in-situ diffuse re- 
flectance FTIR (ISDR-FTIR). Thermogravimetric measurements 
showed that reactive gases (except He) dissolve in the softened 
coal. Also, these gases convert some of the coal mineral matter 
into catalyst by chemical reduction and oxidation. Coal reactivity in- 
creases by adding clays because they may be catalyst for 
methane activation, may prevent coal agglomeration, and may 
modify the geometric structure of the coal surface. DSC measure- 
ments show that clean coal devolatilizes at a lower temperature 
than as-received sample and preoxidation lowers the devolatiliza- 
tion temperature. Additionally, kaolinite addition increase yields of 
chars from IBC-102 coal in He. In-situ diffuse reflectance FTIR ex- 
periments show that thermal decomposition of coal either increases 
-CH3, content in char or alters the physical structure of -CH3. Also, 
phenol groups of the coal play an important role in cross-linkage 
the coal structure when coal is thermally treated. 


8027 (DOE/PC/91334—-T116) Integrated production/use of 
ultra low-ash coal, premium liquids and clean char: Final tech- 
nical report, September 1, 1991—August 31, 1992. Kruse, C.W. 
(Illinois State Geological Survey, Champaign, IL (United States)); 
Carlson, S.L.; Snoeyink, V.L.; Feizoulof, C.; Assanis; Syrimis, M.; 
Fatemi, S.M. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1992]. 47p. Sponsored by USDOE, 
Washington, DC (United States);lllinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005717. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this research is to invert the conventional scale 
of values for products of coal utilization processes by making coal 
chars (carbons) that, because of their unique properties, are the 
most valuable materials in the product slate. A unique type of coal- 
derived carbon studied in this project is oxidized activated coal 
char having both adsorptive and catalyst properties. Major program 
elements were (a) preparation and characterization of materials (b) 
characterization of carbons and catalyst testing (c) completion of 
diesel engine testing of low-ash coal and (d) initiation of a two-year 
adsorption study. Materials prepared were (a) two low-ash coal 
samples one via ChemCoal processing of IBC-109 and the other 
by acid dissolution of IBC-109’s mineral matter, (b) coal char (MG 
char), (c) activated low-ash carbon (AC), (d) oxidized activated car- 
bon (OAC). Amoco continued its support with state-of-the art 
analytical capabilities and development of catalyst testing proce- 
dures. Diesel engine tests were made with low ash coal dispersed 
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in diesel fuel at solid loadings of 20% and 35%. The slurry was 
successfully burned in cylinder 2 of a two-cylinder diesel engine, 
after modifications of the engine's fuel injection system. The higher 
speed proved to be more favorable but the slurry burned with a 
slightly improved thermal and combustion efficiency at both speeds 
with respect to diesel fuel alone. Adsorption studies included 
preparation of seven base-line carbon samples and their character- 
ization, including their No BET surface areas and apparent 
densities. Paranitrophenol (PNP) adsorption isotherms were deter- 
mined for the six controls. Oxidation of carbon with nitric acid 
decreases activated carbon's PNP adsorption capacity while air ox- 
idation increases adsorption capacity. 


8028 (DOE/PC/91334—-T117) Lignin-assisted coal depoly- 
merization: [Final] technical report, September 1, 1991—August 
31, 1992. Lalvani, S.B. (Southern Illinois Univ., Carbondale, IL 
(United States)); Muchmore, C.B.; Koropchak, J.A.; Kim, Jong 
Won. Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1992]. 35p. Sponsored by USDOE, Washington, 
DC (United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005718. Source: OSTI; NTIS; GPO Dep. 
Liquefaction of an Illinois bituminous and a caustic lignin was 
studied in an initial hydrogen pressure of 140 psig. Experiments 
were conducted in the temperature range of 325-375°C in tetralin. 
The addition of lignin to coal was found to be synergistic in that it 
significantly improves the quality and yield of the liquid products 
obtained. Kinetic data for coal conversion enhancement due to 
lignin addition were obtained. A mathematical model describing the 
reaction chemistry, using lignin, has been proposed and devel- 
oped. The analysis of the results indicates that the intermediates 
produced from lignin were responsible for enhancement in coal de- 
polymerization rate, however, the intermediates are short-lived as 
compared to the time needed for a significant coal conversion yield. 
Coal depolymerization rate was found to be a function of time; 
compared to processing coal alone, it doubled upon reacting coal 
with lignin at 375°C and after 67 minutes from the beginning of the 
experiment. Overall mass recoveries of 95-98% of the total mass 
charged to the reactor were obtained. A careful statistical analysis 
of the data shows that coal depolymerization yield is enhanced by 
11.9% due to the lignin addition. The liquids obtained were exam- 
ined for their elemental composition, and molecular weight 
determination by size exclusion chromatography. The stability of 
liquid products was characterized by determining their solubility in 
pentane and benzene, and by evaluating the molecular weight. 


8029 (DOE/PC/91334-T118) Gasifier feed: Tailor-made 
from Illinois coals: Interim final technical report, September 1, 
1991—August 31, 1992. Ehrlinger, H.P. Ill (Illinois State Geological 
Survey, Champaign, IL (United States)); Lytle, J.; Frost, R.R.; 
Lizzio, A.; Kohlenberger, L.; Brewer, K. Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (United States). [1992]. 20p. 
Sponsored by USDOE, Washington, DC (United States);Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). DOE Contract FG22-91PC91334. Order Number 
DE94005719. Source: OSTI; NTIS; GPO Dep. 

The main purpose of this project is to produce a feedstock from 
preparation plant fines from an Illinois coal that is ideal for a slurry 
fed, slagging, entrained-flow coal gasifier. The high sulfur content 
and high Btu value of Illinois coals are particularly advantageous in 
such a gasifier; preliminary calculations indicate that the increased 
cost of removing sulfur from the gas from a high sulfur coal is 
more than offset by the increased revenue from the sale of the ele- 
mental sulfur; additionally the high Btu Illinois coal concentrates 
more energy into the slurry of a given coal to water ratio. The Btu 
is higher not only because of the higher Btu value of the coal but 
also because Illinois coal requires less water to produce a 
pumpable slurry than western coal, i.e., as little as 30-35% water 
may be used for Illinois coal as compared to approximately 45% 
for most western coals. Destec Energy, a wholly-owned subsidiary 
of Dow Chemical Company, will provide guidelines and test com- 
patibility of the slurries developed for gasification feedstock. 
Williams Technologies, Inc., will provide their expertise in long dis- 
tance slurry pumping, and test selected products for viscosity, 
pumpability, and handleability. The Illinois State Geological Survey 
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will study methods for producing clean coal/water slurries from 
preparation plant wastes including the concentration of pyritic sulfur 
into the coal slurry to increase the revenue from elemental sulfur 
produced during gasification operations, and decrease the pyritic 
sulfur content of the waste streams. ISGS will also test the gasifi- 
cation reactivity of the coals. 


8030 (DOE/PC/91334—-T122) Stabilization and/or regenera- 
tion of spent sorbents from coal gasification: Final technical 
report, September 1, 1991—August 31, 1992. Abbasian, J. (insti- 
tute of Gas Technology, Chicago, IL (United States)); Hill, A.H.; 
Wangerow, J.R. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1992]. 34p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005723. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this investigation was to determine the effects of 
SO» partial pressure and reaction temperature on the conversion 
of sulfide containing solid wastes from coal gasifiers to stable and 
environmentally acceptable calcium sulfate, while preventing the 
release of sulfur dioxide during the stabilization step. An additional 
objective of this study was to investigate the use of the Spent Sor- 
bent Regeneration Process (SSRP) to regenerate spent Ca-based 
sorbent, from a fluidized-bed gasifier with in-bed sulfur capture, for 
recycling to the gasifier. To achieve these objectives, selected 
samples of partially sulfided sorbents were reacted with oxygen 
and SO, at various operating conditions and the extent of CaS and 
CaO conversion were determined. Partially sulfided dolomite was 
used in sulfidation/regeneration over several cycles and the regen- 
eration efficiency and sorbent reactivity were determined after each 
cycle. The results of the stabilization tests show that partially sul- 
fided Ca-based sorbents (both limestone and dolomite) can be 
sulfated at temperatures above 1500°F resulting in high CaS 
conversion without release of SO2 producing environmentally ac- 
ceptable material for disposal in landfills. The results also indicate 
that spent dolomite can be regenerated in the SSRP process, in 
successive cycles, with high regeneration efficiency without loss of 
reactivity toward hydrogen sulfide. 


8031 (DOE/PC/91334—-T124) Development of novel 
copper-based sorbents for hot-gas cleanup: Final technical re- 
port, September 1, 1991—August 31, 1992. Abbasian, J. (institute 
of Gas Technology, Chicago, IL (United States)); Hill, A.H.; 
Wangerow, J.R.; Flytzani-Stephanopoulos, M.; Bo, Luhong; Patel, 
C.; Chang, D. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1992]. 34p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005725. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this investigation was to evaluate several novel 
copper-based binary oxides for their suitability as regenerable sor- 
bents for hot gas cleanup application in the temperature range of 
650° to 850°C. To achieve this objective, several novel binary ox- 
ides of copper were systematically evaluated and ranked in terms 
of their high-temperature stability against reduction to metal, sulfi- 
dation reactivity, and regenerability. The sorbents studied included 
oxides of chromium, cerium, aluminum, magnesium, manganese, 
titanium, iron, and silicon. The results of initial testing indicated that 
mixed binary oxides of copper with chromium (CuCr204) and 
cerium (CuO@CeO2) were the most promising sorbents for such 
high temperature gas cleanup applications. These two sorbents 
were further evaluated in cyclic sulfidation/regeneration tests in 10- 
15 cycles to determine the effect of operating conditions on their 
performance. The results of this investigation indicate that the two 
selected sorbents, copper-chromium and copper-cerium, are capa- 
ble of removing H2S from the hot fuel gas to very low levels (<10 
ppmv) at temperatures as high as 850°C with good sorbent regen- 
erability in cyclic process. These sorbents should be further studied 


to achieve optimum sorbent composition for hot gas cleanup appli- 
cation. 


8032 (DOE/PC/91334—T125) Desulfurization of hot fuel 
gas produced from high-chlorine Illinois coals: Final technical 
report, September 1, 1991—-August 31, 1992. O’Brien, W-.S. 





(Southern Illinois Univ., Carbondale, IL (United States)); Gupta, 
R.P. Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1992]. 34p. Sponsored by USDOE, Washington, 
DC (United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005726. Source: OSTI; NTIS; GPO Dep. 

In this project, simulated gasifier-product streams were contacted 
with the zinc titanate desulfurization sorbent in a bench-scale atmo- 
spheric fluidized-bed reactor at temperatures ranging from 538 to 
750 °C (1000 to 1382 °F). The first set of experiments involved 
treating a medium-Btu fuel gas (simulating that of a “Texaco” 
oxygen-blown, entrained-bed gasifier) containing 1.4 percent H2S 
and HCI concentrations of 0, 200, and 1500 ppmv. The second ex- 
perimental set evaluated hot-gas desulfurization of a low-Btu fuel 
gas (simulating the product of the “U-Gas” air-blown gasifier), with 
HCl concentrations of 0, 200, and 800 ppmv. These operating con- 
ditions were typical of the gas-treatment requirements of gasifiers 
fueled by Illinois basin coals containing up to 0.6 percent chlorine. 
The results of the experiments at 538 and 650 °C at all the HC! 
concentrations revealed no deleterious effects on the capability of 
the sorbent to remove H2S from the fuel gas mixtures. In most 
cases, the presence of the HCl significantly enhanced the desulfur- 
ization reaction rate. Some zine loss, however, was encountered in 
certain situations at 750 °C when low-steam operating conditions 
were present. Also of interest, a portion of the incoming HCl was 
removed from the gas stream and was retained permanently by the 
sorbent. This behavior was examined in more detail in a limited set 
of experiments aimed at identifying ways to modify the sorbents 
composition so that the sorbent could act as a simultaneous desul- 
furization and dechlorination agent in the hot-gas cleanup process. 


8033 (DOE/PC/92121-T4) High conversion of coal to 
transportation fuels for the future with low HC gas production: 
Progress report No. 4, July 1-September 30, 1993. Wiser, W.H.; 
Oblad, A.G. Utah Univ., Salt Lake City, UT (United States). Dept. 
of Chemical and Fuels Engineering. Oct 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92121. Order Number DE94005782. Source: OSTI; NTIS; 
GPO Dep. 

A continuous-flow reactor system (1/2 inch inside diameter) is to 
be designed, constructed and operated. The system is to be 
computer-operated for process control and data logging, and is to 
be fully instrumented. The primary liquid products will be character- 
ized by GC, FTIR, and GC/MS, to determine the types and 
quantities of the principal components produced under conditions 
of high liquids production with high ratios of liquids/HC gases. 
From these analyses, together with GC analyses of the HC gases, 
hydrogen consumption for the conversion to primary liquids will be 
calculated. Conversion of the aromatics of this liquid product to 
isoparaffins will be investigated, to examine the potential for pro- 
ducing a transportation fuel form coal with satisfactory octane 
rating but low in aromatic content. 


8034 (DOE/PC/92147—4) Catalytic Multi-Stage Liquefac- 


tion of Coal: Fourth quarterly report, 1 July 1993-30 
September 1993. Comolli, A.G.; Johanson, E.S.; Lee, L.K.; Prad- 
han, V.R.; Stalzer, R.H. Hydrocarbon Research, Inc., Princeton, NJ 
(United States). Oct 1993. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-93PC92147. Order 
Number DE94006777. Source: OSTI; NTIS; GPO Dep. 

This quarterly report covers the activities of Catalytic Multi-Stage 
Liquefaction of Coal during the Period July 1-September 30, 1993, 
at Hydrocarbon Research, Inc. in Lawrenceville and Princeton, 
New Jersey. This DOE Contract Period is from December 8, 1992 
to December 7, 1994. The overall objective of this program is to 
produce liquid fuels from coal by direct liquefaction at a cost that is 
competitive with conventional fuels. Specificaliy, this continuous 
bench-scale program contains provisions to examine new ideas in 
areas such as: low temperature pretreatments, more effective cata- 
lysts, on-line hydrotreating, new coal feedstocks, other hydrogen 
sources, more concentrated coal feeds and other highly responsive 
process improvements while assessing the design and economics 
of the bench-scale results. This quarterly report covers work on 
Laboratory Scale Studies, Continuous Bench-Scale Operations, 
Technical Assessment and Project Management. 
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8035 (DOE/PC/92149-T4) Deashing of coal liquids with 
ceramic membrane microfiltration and diafiltration: Quarterly 
report, July 1, 1993-September 30, 1993. CeraMem Corp., 
Waltham, MA (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC\(United States). DOE Contract AC22-92PC92149. 
Order Number DE94006757. Source: OSTI; NTIS; GPO Dep. 

This program is directed toward the development of an improved 
process for de-ashing and recovery of coal-derived residual oil: the 
use of ceramic membranes for high-temperature microfiltration and 
diafiltration. Using laboratory-scale ceramic membrane modules, 
samples of a coal-derived residual oil containing ash will be pro- 
cessed by crossflow microfiltration, followed by solvent addition 
and refiltration. Recovery of de-ashed residual oil will be demon- 
strated. The five program tasks include (1) ceramic membrane 
fabrication, (2) membrane test system assembly, (3) testing of the 
ceramic membranes, (4) design of a demonstration system using 
full scale membrane modules, and (5) development of estimates 
for microfiltration capital and operating costs and assessment of 
process economic feasibility. During this quarter potential sites for 
membrane testing have been narrowed to two candidates: Imperial 
Oil Ltd. and the University of Kentucky’s Center for Applied Energy 
Research. Additional technical information on the filtration of coal 
liquids was obtained at the Contractors’ Review Conference in 
Pittsburgh that was held at the end of this quarter. The proposed 
crossflow experiments will be improved by focusing on the most 
important variables. Plans for future work are briefly discussed at 
the end of this report. 


8036 (DOE/PC/92150-T5) Surfactant studies for bench- 
scale operation: Fifth quarterly technical progress report: July 
1, 1993-September 30, 1993. Hickey, G.S.; Sharma, P.K. Jet 
Propulsion Lab., Pasadena, CA (United States). 22 Oct 1993. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al22-92PC92150. Order Number DE94005769. Source: 
OSTI; NTIS; GPO Dep. 

A phase |i study has been initiated to investigate surfactant- 
assisted coal liquefaction, with the objective of quantifying the 
enhancement in liquid yields and product quality. This report cov- 
ers the fifth quarter of work. The major accomplishments were: (1) 
Completion of coal liquefaction autoclave reactor runs and related 
analysis with Illinois no. 6 coal at 400°C with and without surfac- 
tant and/or catalyst at pressures of 1700 psig; (2) A literature 
search into the effect that lignin has in the coprocessing of coal; 
and (3) Presentation of a report summarizing the first year of work 
on this task at the Annual Liquefaction Contractors Review Confer- 
ence. Results from this quarter show that lignosulfonate surfactant 
continues to increase overall MAF conversion of Illinois no. 6 coal 
at temperatures up to 400°C and produces an improvement in light 
boiling fraction distillate over the base case of no surfactant addi- 
tion. 


8037 (DOE/PC/92545—-4) Fischer Tropsch synthesis in su- 
percritical fluids: Quarterly technical progress report, July 1, 
1993-September 30, 1993. Akgerman, A.; Bukur, D.B. Texas A 
and M Univ., College Station, TX (United States). Dept. of Chemi- 
cal Engineering. [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-92PC92545. Order Num- 
ber DE94005757. Source: OSTI; NTIS; GPO Dep. 

During this quarter we have tested and calibrated six thermocou- 
ples of the temperature probe assembly. We obtained additional 
information on potential supercritical fluids from several vendors. 
We found out that all three potential supercritical solvents (propane, 
butane, and hexane) have less than 1 ppM sulfur impurities, 
whereas the maximum amount of sulfur in the feed should be less 
than 0.05 ppM. This remains to be a potential problem, since high 
levels of sulfur in the feed will result in catalyst poisoning. However, 
this would be the case with all three potential solvents, and thus we 
have decided to use propane as the supercritical fluid in our reac- 
tion studies based on its cost and favorable supercritical properties. 
in our shake down tests we will not use a catalyst guard bed for 
sulfur removal. If we experience problems with catalyst deactivation 
due to sulfur in feed, the guard bed will be installed in the propane 
feed line. We have ordered 1-tetradecene and will begin measuring 
diffusion coefficients of this compound in subcritical propane. 
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8038 (Juel-2756) The behaviour of selected trace ele- 
ments in integrated coal gasification combined cycle power 
plants (IGCC). Angewandte Systemanalyse, v. 69. Krzikalla, N. 
Forschungszentrum Juelich GmbH (Germany). Programmgruppe 
Systemforschung und Technologische Entwicklung; Essen Univ. 
(Gesamthochschule) (Germany). May 1993. 226p. (In German). 
Order Number DE94738988. Source: OSTI; NTIS (US Sales Only). 
This study is devoted to an analysis of the behaviour of selected 
trace elements, especially heavy metals, in integrated coal gasifi- 
cation combined cycle power plants (IGCC). To this end a 
computer program is developed to simulate the trace element flows 
through the power plant and calculate the distribution of these ele- 
ments to the different residues and the flue gas. This investigation 
refers to entrained flow gasifiers as well as fluidized bed gasifiers 
combined with different product gas purification facilities. Especially 
the influence of a dry hot gas cleaning is analysed in comparison 
to a wet gas cleaning. The results of the performed calculations 
are compared to those from conventional coal fired power plants. 
The theoretical investigations of power stations with entrained flow 
gasifiers are corroborated by two experiments performed at a coal 
gasification test plant including the chemical analyses of the 
residues with regard to their trace element contents. (orig.) 


0105 Products and By-Products 
Refer also to citation(s) 8501, 9869 


8039 (DOE/MC/29254-94/C0300) Commercialization of 
previously-wasted coal mine gob gas and coalbed methane. 
Sakashita, B.J. (Resource Enterprises, Inc., Salt Lake City, UT 
(United States)); Deo, M.D. Resource Enterprises, Inc., Salt Lake 
City, UT (United States). [1993]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG21-92MC29254. 
(CONF-931156—7: Fuels technology contractors’ review meeting, 
Morgantown, WV (United States), 16-18 Nov 1993). Order Number 
DE94006013. Source: OSTI; NTIS; GPO Dep. 

Enrichment of a gas stream with only one contaminant is a rela- 
tively simple process (depending on the contaminant) using 
available technology. Most of the gas separation technology devel- 
oped to date addresses this problem. However, gob gas has a 
unique nature, consisting of five primary constituents, only one of 
which has any significant value. These constituents are: methane, 
nitrogen, oxygen, carbon dioxide and water vapor. Each of the four 
contaminants may be separated from the methane using existing 
technologies that have varying degrees of complexity and compati- 
bility. However, the operating and cost effectiveness of the 
combined system is dependent on careful integration of the clean- 
up processes. In summary, the system design that is expected to 
be the most favorable from both technical and economic viewpoints 
is a facility consisting of (1) a PSA nitrogen rejection unit, (2) a 
catalytic combustion deoxygenation process, (3) an amine or mem- 
brane carbon dioxide removal system, and (4) a conventional 
dehydration unit, as depicted in Figure 1. 


8040 (DOE/PC/90043-T12) Novel approaches to the pro- 
duction of higher alcohols from synthesis gas: Quarterly 
technical progress report No. 11, April 1, 1993—June 30, 1993. 
North Carolina State Univ., Raleigh, NC (United States). Dept. of 
Chemical Engineering. 22 Nov 1993. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90043. 
Order Number DE94006770. Source: OSTI; NTIS; GPO Dep. 

This document reports work during this quarter on the project to 
produce higher alcohols from synthesis gas. A set of four methanol 
synthesis runs was conducted. Significant catalyst deactivation was 
experienced, and essentially all of the oil was lost from the reactor 
over the course of two weeks of operation. Three screening runs of 
potential high temperature oil were also conducted. However, es- 
sentially no oil remained in the reactor after completion of each 
run. A 1%Rh/1.3%Re/Al.O03 catalyst was prepared from Re and Rh 
carbonyls with the objective of obtaining intimate contact between 
Rh and Re atoms. The catalytic activity of this catalyst was ex- 
plored. Mo was deposited on the catalyst from both molybdenum 
hexacarbonyl [Mo(CO)g] and (NH4)gMo7O24-4H20. The catalytic 
activity of the molybdenum promoted catalysts was found to be the 
highest achieved to date under this contract. 
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8041 (DOE/PC/90044-12) High octane ethers from syn- 
thesis gas-derived alcohols: Quarterly report, July-September 
1993. Klier, K.; Herman, R.G.; Feeley, O.C.; Johansson, M.A. 
Lehigh Univ., Bethlehem, PA (United States). Zettlemoyer Center 
for Surface Studies. Nov 1993. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-90PC90044. 
Order Number DE94006774. Source: OSTI; NTIS; GPO Dep. 

The objective of the proposed research is to synthesize oxy- 
genated fuel ethers, primarily methyl isobutyl ether (MIBE) and 
methyl tertiary butyl ether (MTBE), directly from coal-derived H2/ 
CO/COz synthesis via alcohol mixtures that are rich in methanol 
and 2-methyl-1-proanol (isobutanol). The overall scheme involves 
gasification of coal, purification and shifting of the synthesis gas, 
higher alcoho! synthesis, and direct synthesis of ethers. Both or- 
ganic and inorganic catalysts will be investigated, and the better 
catalysts will be subjected to long term performance studies. The 
project is divided into the following three tasks: (1) synthesis of 
high octane ethers from alcohol mixtures containing predominantly 
methanol and 2-methyl-1-propanol over superacid resins, (2) 
inorganic catalysts for the synthesis of high octane ethers form al- 
cohols, and (3) long term performance and reaction engineering for 
scale-up of the alcohols-to-ether process. A summary of technical 
progress is provided in this report. 


8042 (DOE/PC/92117-T5) Bioconversion of coal-derived 
synthesis gas to liquid fuels: Annual report, September 29, 
1992-September 28, 1993. Jain, M.K.; Worden, R.M.; Grethlein, 
H.E. Michigan Biotechnology Inst., Lansing, Mi (United States). 21 
Oct 1993. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92117. Order Number 
DE94006758. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the project is to develop and optimize a 
two-stage fermentation process for the conversion of coal derived 
synthesis gas in an mixture of alcohols. The goals include the de- 
velopment of superior strains with high product tolerance and 
productivity, optimization of process conditions for high volumetric 
productivity and product concentrations, integration and optimiza- 
tion of two stage syngas fermentation, evaluation of bioreactor 
configurations for enhanced mass transfer, evaluation of syngas 
conversion by a culture of Butyribacterium methyltrophicum and 
Clostridium acetobutylicum, development of a membrane based 
pervaporation system for in situ removal of alcohols, and develop- 
ment of a process for reduction of carbon and electron loss. The 
specific goals for year one (September 1992 - September 1993) 
were (1) development of a project work plan, (2) development of 
superior CO-utilizing strains, (3) optimization of process conditions 
for conversion of synthesis gas to a mixture of acids in a continu- 
ously stirred reactor (CSTR), (4) evaluation of different bioreactor 
configurations for maximization of mass transfer of synthesis gas, 
(5) development of a membrane based pervaporation system, and 
(6) reduction of carbon and electron loss via H2CO> fermentation. 
Experimentation and progress toward these goals are described in 
this report. 
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Refer also to citation(s) 7980, 7999, 8005, 8066, 8078, 8107, 
8703, 9525, 9726, 9812, 9813, 9867, 9924 


8043 (CONF-930787-, pp. 178-185) The physics of 
non-Newtonian liquid slurry atomization part 1: Atomizer char- 
acterization. Mansour, A. (Carnegie Mellon Univ., Pittsburgh, PA 
(United States)); Chigier, N. USDOE Pittsburgh Energy Technology 
Center, PA (United States). 1993. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

In this study the changes in the physical processes of atomiza- 
tion as a result of adding a high molecular weight polymer in low 
concentrations to liquids is studied. Both Newtonian and non- 
Newtonian liquids are investigated with particular emphasis on the 
non-Newtonian rheological characteristics. Shear thinning, shear 
thickening, extension thinning, extension thickening, thixotropic and 





rheopectic fluids are investigated. For these studies real time, on- 
line control of the rheological properties is needed. We have 
developed a method for measuring the shear viscosity, the exten- 
sional viscosity and the atomization quality simultaneously. We are 
studying a co-axial atomizer with a central cylindrical liquid jet and 
a co-axial annular air jet. This atomizer was specifically designed 
to allow measurement of the entry pressure at different locations 
through the use of four miniature piezoelectric pressure sensors. 
The entry pressure and the flow rate are measured for the determi- 
nation of the extensional viscosity. The nozzle is an extension of 
the extensional viscometer. The fluid’s shear and extensional 
properties are measured simultaneously with droplet size measure- 
ments. An Aerometrics Phase Doppler Particle Analyzer is used for 
particle size and velocity measurements. This paper gives baseline 
data for comparing Newtonian and non-Newtonian liquid slurry at- 
omization. It presents results for a Newtonian single phase fluid 
(namely water) in preparation for studying non-Newtonian multi- 
phase fluids. Detailed measurements of mean drop size (SMD) and 
velocity have been made in the co-axial atomizer spray. 


8044 (CONF-930787-, pp. 186-193) Development and use 
of an apparatus to measure the dynamic surface properties of 
coal-water slurry fuels. Kihm, K.D. (Texas A&M Univ., College 
Station, TX (United States)). USDOE Pittsburgh Energy Technology 
Center, PA (United States). 1993. DOE Contract FG22-92PC92156. 
From 9. annual coal preparation, utilization, and environmental 
control contractors’ conference; Pittsburgh, PA (United States); 19- 
22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

Experiments were conducted to measure dynamic surface ten- 
sion of various coal-water slurry (CWS) fuel samples containing 
different surfactants and coal loadings. A maximum air bubble pres- 
sure technique was used to measure dynamic surface tension. The 
coal used for the CWS had 50 um volume mean diameter (VMD) 
mined from the Upper Elkhorn Seam in Virginia. Five surfactants 
were selected for the study: Witconol NP-100, Ammonium DDBS 
(hard), Ammonium (soft), Witconate 1223H and Witconate 1840X. 
To determine critical Micelle concentration (CMC), static surface 
tension was also measured using a Du-Nouy ring tensiometer. De- 
tailed and comprehensive data for dynamic surface tension for a 
50% CWS mixture has been documented and presented. 


8045 (CONF-930787-, pp. 254-261) Thermodynamic prop- 
erties of pulverized coal during rapid heating devolatilization 
processes. Proscia, W.M. (United Technologies Research Center, 
East Hartford, CT (United States)); Freihaut, J.D.; Klinzing, G.; 
Rastogi, S. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. From 9. annual coal preparation, utilization, 
and environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 
The objective of this research is to obtain data on the thermody- 
namic properties and morphology of coal under conditions of rapid 
heating. Specifically, the overall heat of devolatilization, external 
surface area, BET surface area and true density will be measured 
for representative coal samples. The ranks to be investigated in- 
clude a high volatile A bituminous (PSOC 1451D) and a low volatile 
bituminous (PSOC 1516D) coal. In addition, for the HVA coal, the 
contribution of each of the following components to the overall heat 
of devolatilization will be measured: the specific heat of coal/char 
during devolatilization, the heat of thermal decomposition of the 
coal, the specific heat capacity and heat of vaporization of tars. 


8046 (DOE/PC/90365-T12) Fundamental mechanisms in 
flue gas conditioning: Quarterly report, July 1992—September 
1993. Snyder, T.R. Southern Research Inst., Birmingham, AL 
(United States). 26 Oct 1993. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-91PC90365. 
Order Number DE94005762. Source: OSTI; NTIS; GPO Dep. 

As suggested by our literature review, our data indicate that wa- 
ter adsorption depends on particle morphology and surface 
chemistry. Our recent laboratory efforts were directed primarily to- 
ward the determination of the effects of adsorbed water on the 
tensile and cohesive strengths of powders, and the conditioning of 
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powders and ashes with SOz and organosiloxane. Details of these 
conditioning methods are discussed under section 3.5. 


8047 (DOE/PC/91294—-T8) The role of pore structure on 
char reactivity: Quarterly progress report. Sarofim, A.F. Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States). Dept. of 
Chemical Engineering. Oct 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91294. 
Order Number DE94006762. Source: OST!; NTIS; GPO Dep. 

The project is slowly shifting in its focus from development and 
refinement of the equipment and techniques to provide the data 
needed for pore modelling to one of actual data collection. Major 
work has been accomplished on getting the electrodynamic bal- 
ance (EDB) to properly function and some exciting results have 
been obtained on the effect of pore opening on the reaction rate 
and the particle conductivity. The continuing work on the EDB to 
be used in the measurement of single char particle reactivity has 
provided a system that is now functioning to the point were experi- 
ments are possible. The control system to keep the particle in the 
center of the reaction chamber of the EDB has been modified to 
provide reasonable control of particles. The laser cooling system of 
the EDB has also been improved to decrease power variation from 
1 0% to 1 %. This will improve particle stability and remove the ne- 
cessity for power control on the laser. The fine focusing of this new 
laser system continues. The project has made progress on obtain- 
ing the particle diameters of particles suspended in the EDB. The 
EDB has been used to determine the rates of reaction of Sphero- 
carb particles. Investigations of the pore structure of char is highly 
important to the study, and use of Small Angle X-Ray Scattering is 
being investigated. The system will be backed up by a full TEM 
workup of the soot samples. The cages used in the Fluidized Bed 
work have proven to be successful in capturing the particles to be 
used in the study. Plans for future work are briefly described. 


8048 (DOE/PC/91296-8) Advanced NMR-based tech- 
niques for pore structure analysis of coal: Quarter report #8, 
7/1/93—9/30/93. Smith, D.M. New Mexico Univ., Albuquerque, NM 
(United States). Center for Micro-Engineered Ceramics. [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91296. Order Number DE94005760. Source: 
OSTI; NTIS; GPO Dep. 

One of the main problems in coal utilization is the inability to 
properly characterize its complex pore structure. Coals typically 
have micro/ultramicro pores but they also exhibit meso and macro- 
porosity. Conventional pore size techniques  (adsorption/ 
condensation, mercury porosimetry) are limited because of this 
broad pore size range, microporosity, reactive nature of coal, sam- 
ples must be completely dried, and network/percolation effects. 
Small angle scattering is limited because it probes both open and 
closed pores. Although one would not expect any single technique 
to provide a satisfactory description of a coal’s structure, it is ap- 
parent that better techniques are necessary. Small angle scattering 
could be improved by combining scattering and adsorption mea- 
surements. Also, the measurement of NMR parameters of various 
gas phase and adsorbed phase NMR active probes can provide 
pore structure information. The dependence of the common NMR 
parameters such as chemical shifts and relaxation times of several 
different nuclei and compounds on the pore structure of model mi- 
croporous solids, carbons, and coals is investigated. In particular, 
the interaction between several small molecules ('2°Xe, He, 
14N5,’4NH3,'°No,'> CH4, '*CO2) and pore surface is studied. 


8049 (DOE/PC/91334—T104) Analysis of organic sulfur 
and nitrogen in coal via tandem degradation methods: Final 
technical report, 1 September 1991-31 October 1992. Kruge, 
M.A. (Southern Illinois Univ., Carbondale, IL (United States)); 
Palmer, S.R. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1992]. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005705. Source: OSTI; NTIS; GPO Dep. 

With the recent increase in concern for environmental issues and 
the implication of sulfur and nitrogen in coal combustion preducts 
as prime causes of acid rain, it has become clear that there is an 
urgent need for alternative methods for determining the nature of 
organic sulfur and nitrogen compounds in coal. The principal im- 
pediment to the molecular characterization of organic sulfur and 
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nitrogen forms in coal is the polymeric nature of coal’s molecular 
structure, rendering coal insoluble and impossible to analyze by 
the necessary gas chromatographic (GC) methods. In our re- 
search, we apply mild chemical degradation techniques in order to 
render coal soltble in common organic solvents and thus 
amenable to standard GC characterization. The study also seeks 
to apply the degradative techniques to coal asphaltenes, since they 
are believed to be polymeric structures similar to the whole coal, 
but smaller and more readily analyzed. Of the degradation tech- 
niques used to date, oxidation by sodium dichromate provides the 
best chemical structure information. A variety of major sulfur com- 
pounds were detected in the dichromate oxidation products of 
demineralized IBC101 coal, including thiazoles (compounds which 
contains both sulfur and nitrogen) and a series of isomers of Co-, 
C3- and C,-alkylthiophene derivatives. Precise agreement between 
GC-MS and sulfur-selective GC-FPD data was obtained for these 
compounds, which probably originated as short alkyl chains on ex- 
terior portions of the original peat macromolecular structure that 
were sulfurized shortly after burial by H2S. The results were further 
confirmed by the analysis of a non-lilinois Basin coal with nearly 
twice the organic sulfur content of IBC101. 


8050 (DOE/PC/91334—-T137) Mass spectral study of or- 
ganic sulfur in the polymeric matrix of coal: Final technical 
report, September 1, 1991—August 31, 1992. Hanley, L. (Illinois 
Univ., Chicago, IL (United States). Dept. of Chemistry). Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1992]. 16p. Sponsored by USDOE, Washington, DC 
(United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005738. Source: OSTI; NTIS; GPO Dep. 

This report reviews the first year progress of a two year project 
to examine the chemical environment of organic sulfur in the poly- 
meric matrix of Illinois coal by laser desorption ion trap mass 
spectrometry. This project is developing new laser desorption- ion- 
ization schemes for coal which preserve the polymeric matrix. It will 
compare mass spectra of whole coal with its separated macerals 
and will analyze organic sulfur in the polymeric matrix of coal by 
collision induced dissociation and high resolution mass spectrome- 
try. The laser desorption ion trap mass spectrometer has been 
constructed and computer interfaced. The instrument is presently 
functioning as predicted. A capability to perform collision induced 
dissociation experiments for the analysis of organic sulfur has been 
demonstrated. The ion trap has been demonstrated to be desorb- 
ing intact and ionizing trial polymers with masses up to ~10,000 
m/e. Laser desorption mass spectra of Pocahontas No. 3 and Illi- 
nois No. 6 coal from the Argonne Premium Coal Sample Program 
have been collected and both show high mass peaks ranging from 
~1,500 to ~5,500 me. It is not presently clear whether or not the 
peaks observed in these spectra are carbon clusters or intact ions 
directly representative of the polymeric species in coal. Future colli- 
sion induced dissociation experiments will address this issue. 


8051 (DOE/PC/91334-T138) VHF EPR analysis of organic 


sulfur in coal: Final technical report, September 1, 1991- 
August 31, 1992. Clarkson, R.B. (Illinois Univ., Urbana, IL (United 
States)); Belford, R.L. Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (United States). [1992]. 21p. Sponsored by 
USDOE, Washington, DC (United States);Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). DOE Con- 
tract FG22-91PC91334. Order Number DE94005739. Source: 
OSTI; NTIS; GPO Dep. 

The development of very High Frequency Electron Paramagnetic 
Resonance (VHF-EPR) into an analytical technique that holds 
great promise for the non-destructive determination of the amount 
and structure of organic sulfur in both native and desulfurized coal 
advanced considerably during the past year. The VHF-EPR spec- 
trometer built with funds from the CRSC is one of two operating 
near 96 GHz, and the only such instrument in the United States. 
Earlier work has shown that W-band spectra of Illinois coals and 
separated macerals shows good sensitivity to forms of organic sul- 
fur present. This work has been extended to improve the use of 
W-band spectra to provide quantitative as well as qualitative infor- 
mation regarding different sulfur species and, in collaboration with 
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other researchers, their fate during various desulfurizing tech- 
niques. A key approach is to synthesize various model compounds, 
both those from known precursors and those made as sulfurized 
chars, and to compare their respective W-band spectra (1) with 
each other, (2) with the predictions of theoretical models, and (3) 
with the W-band spectra of coal specimens. The quantitative mea- 
surement of aromatic sulfur in these compounds has improved as 
different methods of calibration and indexing are evaluated. Work 
is also being conducted on apparent variations in spectral line- 
shapes on evacuation of coal samples. Corroborations of many 
aspects of W-band organic sulfur interpretation in both raw and 
desulfurized coals as well as in model compounds are also being 
carried out by microanalysis and by high-temperature mass spec- 
troscopy. The determination of populations of groups or species of 
aromatic sulfur molecules is being refined. Especially promising are 
methods to improve discrimination by differing saturation rates, and 
by second-derivative spectra. 


8052 (DOE/PC/91334-T142) Characterization of the sur- 
face properties of Illinois basin coals: Final technical report, 
September 1, 1991—August 31, 1992. Demir, |. (Illinois State Ge- 
ological Survey, Champaign, IL (United States)); Harvey, R.D.; 
Lizzio, A.A. Illinois Dept. of Energy and Natural Resources, Spring- 
field, IL (United States). [1992]. 34p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005743. Source: OSTI; 
NTIS; GPO Dep. 

Surface area and pore volume distributions, surface charge, and 
surface chemical structure of the eight coals in the Illinois Basin 
Coal Sample Program (IBCSP) were determined. The IBC-101 coal 
has the lowest total and micropore (3.5-20.0 A) surface areas. The 
IBC-103 coal has the lowest mesopore (20-500 A) surface area. 
The mesopore surface areas of IBC-101, IBC-102, and IBC-107 
coals are higher than the other four coals. Pore volume in pores 
<1800 A in diameter varies almost five-fold with IBC-103 coal hav- 
ing the lowest value. These differences may affect the reactivity of 
these coals during cleaning, conversion, and combustion pro- 
cesses. Surface charge and isoelectric points vary among the 
samples. The isoelectric point, where processes such as agglomer- 
ation and dewatering is most efficient, shifted to higher pH values 
for some of the samples upon exposure to air oxidation at room 
temperature. Diffuse reflectance infrared spectroscopy (DRIS) data 
indicate that the surfaces of the IBCSP coals contain aromatic hy- 
drocarbon components, aliphatic hydrocarbons, and an aldehyde 
group. Ball-mill grinding reduced the organic hydroxyls and thus 
enriched relative concentrations of nonpolar aliphatic functional 
groups in the samples. The room temperature air oxidation did not 
cause any significant change on the surface chemical structure of 
the coals. 


8053 (DOE/PC/91334-T143) Graphic values for some or- 
ganic constituents of beneficiated coal samples:  ([Final] 
technical report, September 1, 1991—August 31, 1992. Kohlen- 
berger, L.B. (Illinois State Geological Survey, Champaign, IL 
(United States)); Lytle, J.M.; Kruse, C.W.; Chaven, C. Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States). 
[1992]. 19p. Sponsored by USDOE, Washington, DC (United 
States);Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE94005744. Source: OSTI; NTIS; GPO Dep. 

Graphic techniques exist which can accurately predict values for 
calorific value, organic sulfur, and several other constituents of the 
organic portion of beneficiated coal sample fractions. These tech- 
niques also permit a determination of coal rank to be made without 
the use of approximations required in the standard procedure. In 
beneficiation studies, plots of the calorific value of each fraction vs 
its ash content invariably produce straight lines. The Y axis inter- 
cept is the mineral-matter-free Btu value used (on the moist basis) 
to determine coal rank, and the X axis intercept is a value we will 
call “maximum ash.” These two constants permit us to calculate all 
future Btu values of fractions of this coal from the ash, alone. Plots 
of organic sulfur vs ash sometimes produce lines which are 
straight and at other times curved. in any event, they can be used 
to read off values of organic sulfur corresponding to a particular 





ash value in lieu of analyses. When all values truly represent only 
organic sulfur, the X axis intercept must occur at the same maxi- 
mum ash value obtained from the Btu/ash curve. When the line is 
straight, the Y axis intercept is the mineral-matter-free organic sul- 
fur, and all future organic sulfur values may be calculated from 
these two constants and the ash. Fractions of IBC-101 with varying 
ash contents were produced by froth flotation. The various fractions 
were analyzed by the coal analysis laboratory and the particular 
data type was plotted in each case vs the individual ash content of 
each fraction, using Lotus 123 and Freelance software packages. 
These plots permit more accurate determination of mineral matter, 
Btu, organic sulfur, and organic and inorganic carbon, hydrogen, 
nitrogen, and volatile matter. This information represents a more 
complete knowledge of coal. In addition, the plots permit accurate 
estimation of these values from ash and total sulfur analyses alone 
and thus can save time and analytical expense. 


8054 (DOE/PC/92156-T2) Development and use of an ap- 
paratus to measure the dynamic surface properties of 
coal-water slurry fuels for applications to atomization charac- 
teristics: Quarterly report No. 5, August 1, 1993—October 31, 
1993. Kihm, K.D. Texas A and M Univ., College Station, TX 
(United States). Dept. of Mechanical Engineering. [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92156. Order Number DE94006756. Source: 
OSTI; NTIS; GPO Dep. 

A cross-injecting spray system was designed and constructed to 
investigate the spray development and atomization behaviors of 
CWS fuel samples containing different additives. Distilled water 
was used as an atomized fluid in this preliminary stage. A laser 
diffraction particle sizing technique (the Malvern 2600D system) 
was used to determine the spatial distributions of the spray droplet 
diameters versus other relevant injection parameters. The overail 
spray development was also visualized using a high-speed photo- 
graphic recording technique. The cross-injecting atomization system 
is a very comprehensive means of inspecting sprays that depend 
to an uncertain degree on surface properties and rheology. 


8055 (DOE/PC/92190—-T2) Fundamental study of ash for- 
mation and deposition: Effect of reducing stoichiometry: 
Quarterly report No. 2, 1 July 1993-30 September 1993. Helble, 
J.J. (PSI Technology Co., Andover, MA (United States)); Srini- 
vasachar, S.: Wilemski, G.; Kang, S.G.; Sarofim, A.F.; Peterson, 
T.W.; Bool, L.E.; Huffman, G.P.; Huggins, F.E.; Shah, N. PSI Tech- 
nology Co., Andover, MA (United States). Nov 1993. 89p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93PC92190. Order Number DE94005786. Source: 
OSTI; NTIS; GPO Dep. 

The technical objectives of this project are: To identify the parti- 
tioning of inorganic coal constituents among vapor, submicron 
fume, and fly ash products generated during the combustion of pul- 
verized coal under a variety of combustion conditions. Fuel lean 
and fuel rich combustion conditions will be considered. To identify 
and quantify the fundamental processes by which the transforma- 
tions of minerals and organically-associated inorganic species 
occur. Emphasis will be placed on identifying any changes that oc- 
cur as a result of combustion under sub-stoichiometric combustion 
conditions. To incorporate the effects of combustion stoichiometry 
into an Engineering Model for Ash Formation based upon the un- 
derstanding developed in (a) and (b). When completed, this model 
wig predict the particle size and chemical composition distributions 
of ash formed during the combustion of pulverized coal under a 
broad range of conditions. The work discussed in this report high- 
lights the accomplishments of the second quarter of this two year 
project. This includes the final selection of coals by PSI 
PowerServe, the results of initial in-situ XAFS combustion mea- 
surements by the University of Kentucky, a review of the status of 
ash formation and deposition models by MIT, modeling of iron 
behavior during coal combustion by the University of Arizona, pre- 
liminary work on the redistribution of minerals within char during 
the early stages of combustion by PSI PowerServe, and the incor- 
poration of a char fragmentation mechanism into the ash formation 
model by PSI PowerServe. 


8056 (DOE/PC/93202-1) Molecular accessibility in oxi- 
dized and dried coals: Quarterly report, October-December 
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1993. Kispert, L.D. Alabama Univ., University, AL (United States). 
Dept. of Chemistry. Dec 1993. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-93PC93202. 
Order Number DE94005788. Source: OSTI; NTIS; GPO Dep. 

The objective of this research project is to determine the molecu- 
lar and structural changes that occur in swelled coal as a result of 
oxidation and moisture loss both in the presence and absence of 
light using our newly developed EPR spin probe method. The 
proposed study will make it possible to deduce the molecular ac- 
cessibility distribution in swelled, oxidized APCS coal for each rank 
as a function of (1) size (up to 6nm) and shape, (2) the relative 
acidic/basic reactive site distributions, (3) the role of hydrogen 
bonding and (4) the changes in the size and shape distribution of 
the accessible regions of the oxidized coal as a function of swelling 
solvents. The advantage of the EPR method is that it permits 
molecules of selected shape, size and chemical reactivity to be 
used as probes of molecularly accessible regions of swelled coal. 
From such data an optimum catalyst can be designed to convert 
oxidized coal into a more convenient form and methods can be de- 
vised to lessen the detrimental weathering processes. 


8057 (SAND-93-2626C) Applications of molecular model- 
ing in coal research. Carlson, G.A.; Faulon, J. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940301-—7: 207. spring national meeting of the 
American Chemical Society (ACS), San Diego, CA (United States), 
13-18 Mar 1994). Order Number DE94005574. Source: OSTI; 
NTIS; GPO Dep. 

Over the past several years, molecular modeling has been ap- 
plied to study various characteristics of coal molecular structures. 
Powerful workstations coupled with molecular force-field-based 
software packages have been used to study coal and coal-related 
molecules. Early work involved determination of the minimum- 
energy three-dimensional conformations of various published coal 
structures (Given, Wiser, Solomon and Shinn), and the dominant 
role of van der Waals and hydrogen bonding forces in defining the 
energy-minimized structures. These studies have been extended to 
explore various physical properties of coal structures, including 
density, microporosity, surface area, and fractal dimension. Other 
studies have related structural characteristics to cross-link density 
and have explored small molecule interactions with coal. Finally, 
recent studies using a structural elucidation (molecular builder) 
technique have constructed statistically diverse coal structures 
based on quantitative and qualitative data on coal and its decom- 
position products. This technique is also being applied to study 
coalification processes based on postulated coalification chemistry. 
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8058 (CONF-930787-, pp. 571-576) Quantitative mi- 
crostructural characterization of ash deposits from 
pulverized-coal-fired boilers. Ramer, E.R. (DOE, Pittsburgh, PA 
(United States)); Martello, D.V. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). 1993. From 9. annual coal 
preparation, utilization, and environmental control contractors’ con- 
ference; Pittsburgh, PA (United States); 19-22 Jul 1993. In Ninth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 702p. Order Number 
DE93019830. Source: OSTI; NTIS. 

Measurements of the solid and pore volume fractions in coal-ash 
deposits from a pilot-scale combustor are described. These param- 
eters were selected for their relevance to thermal conductivity. The 
measurements were made using the direct microscopy technique 
of point counting and the indirect physical method of buoyancy. 
Both methods yielded solid volume fractions of 20-30%. 


8059 (CONF-9309152—Vol.2) Second annual clean coal 
technology conference: Proceedings: Volume 2. USDOE, 
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Washington, DC (United States); Southern States Energy Board, 
Atlanta, GA (United States). 9 Sep 1993. 529p. Sponsored by US- 
DOE, Washington, DC (United States);Southern States Energy 
Board, Atlanta, GA (United States). From 2. annual clean coal 
technology conference; Atlanta, GA (United States); 7-9 Sep 1993. 
Order Number DE94004378. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains paper on the following topics: coal combus- 
tion/coal processing; advanced electric power generation systems; 
combined nitrogen oxide/sulfur dioxide control technologies; and 
emerging clean coal issues and environmental concerns. These 
paper have been cataloged separately elsewhere. 


8060 (DOE/MC/22118-3583) Field study of disposed 
wastes from advanced coal processes: Quarterly technical 
progress report: Aprii-June 1993. Radian Corp., Austin, TX 
(United States). [1993]. 48p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-86MC22118. Order Num- 
ber DE94005802. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy/Morgantown Energy Technology Cen- 
ter (DOE/METC) has initiated research on the disposal of solid 
wastes from advanced coal processes. The objective of this re- 
search is to develop information to be used by private industry and 
government agencies for planning waste disposal practices associ- 
ated with advanced coal processes. To accomplish this objective, 
DOE has contracted Radian Corporation and the North Dakota 
Energy & Environmental Research Center (EERC) to design, con- 
struct, and monitor a limited number of field disposal tests with 
advanced coal process wastes. These field tests will be monitored 
over a three year period with the emphasis on collecting data on 
the field disposal of these wastes. There has been considerable re- 
search on the characteristics and laboratory leaching behavior of 
coal wastes — a lesser amount on wastes from advanced coal pro- 
cesses. However, very little information exists on the field disposal 
behavior of these wastes. Information on field disposal behavior is 
needed (a) as input to predictive models being developed, (b) as 
input to the development of rule of thumb design guidelines for the 
disposal of these wastes, and (c) as evidence of the behavior of 
these wastes in the natural environment. 


8061 (DOE/MC/22118-3612) Field study of disposed 
wastes from advanced coal processes: Quarterly progress re- 
port, July-September 1993. Radian Corp., Austin, TX (United 
States). [1993]. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-86MC22118. Order Number 
DE94005901. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy/Morgantown Energy Technology Cen- 
ter (DOE/METC) has initiated research on the disposal of solid 
wastes from advanced coal processes. The objective of this re- 
search is to develop information to be used by private industry and 
government agencies for planning waste disposal practices associ- 
ated with advanced coal processes. To accomplish this objective, 
DOE has contracted Radian Corporation and the North Dakota 
Energy & Environmental Research Center (EERC) to design, con- 
struct, and monitor a limited number of field disposal tests with 
advanced coal process wastes. These field tests will be monitored 
over a three year period with the emphasis on collecting data on 
the field disposal of these wastes. This quarterly report details ac- 
tivities during this reporting period. 


8062 (DOE/MC/25185-3604) Solid waste sampling and 
distribution project: Sampling report #5. Energy and Environ- 
mental Research Corp., Irvine, CA (United States). Oct 1993. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC25185. Order Number DE94005866. Source: 
OSTI; NTIS; GPO Dep. 

The US DOE has established a key goal of the Waste Manage- 
ment Program (WMP) to be to ensure that waste management 
issues do not become obstacles to the commercialization of ad- 
vanced coal utilization technologies. To achieve this goal, the WMP 
identifies various emerging coal utilization technologies and per- 
forms comprehensive characterizations of the waste streams and 
products. DOE is now extending their characterization program to 
include a number of new facilities, particularly larger pilot- and 
commercial-scale units. Several advanced coal utilization technolo- 
gies have been tentatively selected for comprehensive waste 
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characterization. One of these technologies is the LOW NO, pro- 
cess being demonstrated by Southern Company Services, Inc. at 
Site F. On July 29, 1993 samples were collected to characterize 
solid waste streams. This document provides background informa- 


tion on the site and describes the sampling activities performed at 
this facility. 


8063 (DOE/MC/26042-3601) PFBC HGCU Test Facility: 
Technical progress report: Third Quarter, CY 1993. American 
Electric Power Service Corp., Columbus, OH (United States). Oct 
1993. 334p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-89MC26042. Order Number 
DE94005789. Source: OSTI; NTIS; GPO Dep. 

This is the sixteenth Technical Progress Report submitted to the 
Department of Energy (DOE) in connection with the cooperative 
agreement between the DOE and Ohio Power Company for the 
Tidd PFBC (pressurized fluidized-bed combustion) Hot Gas Clean 
Up Test Facility (HGCU). This report covers the period of work 
completed during the Third Quarter of CY 1993. During this quar- 
ter, the Advanced Particle Filter (APF) was operated for a total of 
1295 hours. This represents 58% availability during July, August, 
September, and including June 30 of the previous quarter. The op- 
erating dates and times since initial operation are summarized. The 
APF operating temperatures and differential pressures are pro- 
vided. Details of the APF runs during this quarter are included in 
this report. 


8064 (DOE/MC/26288-3587) Sonic enhanced ash agglom- 
eration and sulfur capture: Technical progress report: January 
1993—March 1993. Manufacturing and Technology Conversion In- 
ternational, Inc., Columbia, MD (United States). [1993]. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-89MC26288. (MTCI-10038-15). Order Number 
DE94005794. Source: OSTI; NTIS; GPO Dep. 

This 15th Quarterly Technical Progress Report presents the re- 
sults of work accomplished during the period January 4, 193 
through March 28, 1993 under Contract No. DE-AC21-88MC26288 
entitled “Sonic Enhanced Ash Agglomeration and Sulfur Capture.” 
The fundamental studies conducted by West Virginia University and 
Pennsylvania State University are provided in subsections of this 
report. Shakedown testing continued through this period resulting 
in a series of required modifications for the coal-feed system, coal 
injector, installation of a water-cooling jacket at the bottom of the 
agglomeration chamber, and finally, the installation of an additional 
flow sensor and rate meter. Coal-fired bimodal tests were initiated 
at the end of the period. The unit was run at 2 atm pressure for 3 
hours with steady-state operation for 2 hours. Then, the pressure 
was increased to 3 atm with steady-state operation for 2 hours. 


8065 (DOE/MC/28060-94/C0275) Dry, calcium based FGD 
by-products for use as_ stabilization/solidification agents. 
Beeghly, J.H. (Dravo Lime Co. Research Center, Pittsburgh, PA 
(United States)); Bigham, J.; Wolfe, W. Dravo Lime Co., Pittsburgh, 
PA (United States). [1993]. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-91MC28060. 
(CONF-931119-3: 3. international symposium on_ stabiliza- 
tion/solidification of hazardous, radioactive and mixed wastes, 
Williamsburg, VA (United States), 1-5 Nov 1993). Order Number 
DE94006005. Source: OSTI; NTIS; GPO Dep. 

In dry flue gas desulfurization (FGD) systems the sorbent (usu- 
ally slaked lime, limestone or dolomite) is injected directly into the 
furnace, into the ductwork after the furnace at lower temperature, 
or into a spray dryer vessel. All these processes produce a dry by- 
product which is removed in the particulate control equipment, as 
opposed to wet scrubber systems in which the by-product is a 
slurry collected separately from the fly ash. Dry FGD scrubber by- 
products from lime or limestone injected directly into the furnace 
such as fluid bed combustion (FBC) and LIMB (lime injected multi- 
stage burners) systems, have neutralization, sorption, and 
cementation properties that make them potential reagents for haz- 
ardous and non-hazardous waste stabilization because the dry 
sorbent by-products have high free quicklime (CaO) contents and 
anhydrous calcium sulfate (CaSO,) contents. Four solidification re- 
actions can take place, including hydration, carbonation, pozzolanic 
activity and ettringite formation. Other lime injection scrubber by- 
products such as from duct injection or spray dryer processes may 





not be as effective for solidification because the free lime and cal- 
cium sulfite and sulfate are hydrated due to humidification of the 
gas stream. Chemical and physical properties of dry by-products 
from a number of sources for use as stabilization reagents are dis- 
cussed as well as the reasons for differences among various 
processes. Comparisons will be made with other by-products, in- 
cluding class C and class F coal fly ash, cement kiln dust and lime 
kiln dust. Five clean coal technologies using high sulfur coal re- 
acted with lime or limestone had TCLP leachate concentrations of 
the 8 RCRA toxic metal elements that were low and very close to 
USEPA drinking water standards. Success stories involving the use 
of these materials for stabilization of toxic metals and some oily 


wastes have been reported and further suggestions are made for 
beneficial re-use. 


8066 (DOE/MC/28162-3478) Coolside Waste Management 
Research quarterly technical progress report, January 1, 
1993—March 31, 1993. Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Research. [1993]. 78p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-91MC28162. Order Number DE94002825. Source: OSTI; 
NTIS; GPO Dep. 

This project seeks to produce sufficient information on the physi- 
cal and chemical nature of Coolside waste to design and construct 
physically stable and environmentally safe landfills. Unconfined 
compressive strength and permeability tests are reported on sam- 
ples remolded near 90, 95, and 100% of low energy, standard, and 
modified dry densities. Unconfined compressive strength tests were 
also performed on some of the samples after permeability tests 
were completed. Swell tests were initiated on samples from Cool- 
side pilot plant run #2 and on a FBC hydrated ash remolded near 
95% of standard density and optimum moisture content. 


8067 (DOE/PC/90096-T5) Microbial reduction of SO2 and 
NO, as a means of by-product recovery/disposal from regen- 
erable processes for the desulfurization of flue gas: Technical 
progress report, March 11, 1993—June 11, 1993. Sublette, K.L. 
Tulsa Univ., OK (United States). Center for Environmental Re- 
search and Technology. [1993]. 292p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90096. 
Order Number DE94001963. Source: OSTI; NTIS; GPO Dep. 
There are two basic approaches to addressing the problem of 
SOz and NO, emissions: (1) desulfurize (and denitrogenate) the 
feedstock prior to or during combustion; or (2) scrub the resultant 
SO» and oxides of nitrogen from the boiler flue gases. The flue 
gas processing alternative has been addressed in this project via 
microbial reduction of SOz and NO, by sulfate-reducing bacteria. 


8068 (DOE/PC/90293-T11) High temperature membranes 
for H2S and SO, separations: Quarterly progress report, July 
1, 1993—September 30, 1993. Winnick, J. Georgia Inst. of Tech., 
Atlanta, GA (United States). School of Chemical Engineering. 
[1993]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90293. Order Number 
DE94006768. Source: OSTI; NTIS; GPO Dep. 

High temperature membrane separation techniques have been 
applied to gas mixtures involved in coal utilization. For coal gasifi- 
cation, H2S has been removed from the syn-gas stream, split into 
hydrogen which enriches the syn-gas,and sulfur which can be con- 
densed from an inert gas sweep stream. For coal combustion, SO. 
has been separated from the flue gas, with concentrated SO, 
produced as a by-product. Both processes appear economically vi- 
able, but each requires fundamental improvements: both the H2S 
and SOz cells require more efficient membranes and the H2S cell 
needs a more efficient anode. Membranes will be fabricated by ei- 
ther hot-pressing, impregnation of sintered bodies, or tape casting. 
Research conducted during the present quarter is highlighted, with 
an emphasis on progress toward these goals. 


8069 (DOE/PC/91338-T5) High SOz removal efficiency 
testing: Technical progress report, [1 July-30 September 
1993]. Blythe, G. Radian Corp., Austin, TX (United States). 28 Oct 
1993. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC91338. Order Number 
DE94005768. Source: OSTI; NTIS; GPO Dep. 
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This document provides a discussion of the technical progress 
on DOE/PETC project number DE-AC22-92PC91338, “High Effi- 
ciency SO2 Removal Testing”, for the time period 1 July through 30 
September, 1993. The project involves testing at six full-scale utility 
flue gas desulfurization (FGD) systems, to evaluate low capital cost 
upgrades that may allow these systems to achieve up to 98% SO, 
removal efficiency. The upgrades to be evaluated primarily invoive 
the addition of organic acid buffers to the FGD systems. The 
“base” project involved testing at the Tampa Electric Company Big 
Bend station. As of September 1993, all five potential options to 
the base program had been exercised by DOE, involving testing at 
the Hoosier Energy Merom Station (Option |), the Southwestern 
Electric Power Company Pirkey Station (Option Il), the PSI Energy 
Gibson Station (Option Ill), the Duquesne Light Elrama Station (Op- 
tion IV), and the New York State Electric and Gas Company Kintigh 
Station (Option V). As of September 1993, testing has been com- 
pleted for the base project and for Options 1 and 2, has begun but 
not been completed for Options Ill and IV, and has not yet begun 
for Option V. This document is divided into five sections. After a 
brief introduction (Section 1), Section 2 (Project Summary) provides 
a brief overview of the status of technical efforts on this project. 
Section 3 (Results) summarizes the outcome from these technical 
efforts during the quarter. Results for each site for which there 
were significant technical efforts or for which there are updated 
technical results are discussed in separate subsections. In Section 
4 (Plans for the Next Reporting Period) an overview is provided of 
the technical progress that is anticipated for the fourth quarter of 
calendar year 1993. Section 5 includes a brief acknowledgement. 


8070 (DOE/PC/91344-T6) Advanced separation technol- 
ogy for flue gas cleanup: Quarterly technical report #6, 
July-September 1993. Bhown, A.S. (SRI International, Menlo 
Park, CA (United States)); Alvarado, D.; Stearns, P.; Ventura, S.; 
Sirkar, K.K.; Majumdar, S.; Bhaumick, D. SRI International, Menlo 
Park, CA (United States); New Jersey Inst. of Tech., Newark, NJ 
(United States). Nov 1993. 42p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-92PC91344. Order 
Number DE94006761. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to develop a novel system for re- 
generable SO, and NO, scrubbing of flue gas that focuses on a 
novel method for regeneration of spent SO. scrubbing liquor and 
novel chemistry for reversible absorption of NO,. High efficiency 
hollow fiber contractors (BFC) are proposed as the devices for 
scrubbing the SO2 and NOx. The system will remove more than 
95% of the SO, and more than 75% of the NO, from flue gases 
typical of pulverized coal-fired power plants at a cost at least 20% 
less than combined wet limestone scrubbing of SO, and selective 
catalytic reduction of NO,. The process will make only marketable 
byproducts. The approach is to reduce the capital cost using high 
efficiency hollow fiber devices for absorbing and desorbing the SO2 
and NO,. New process chemistry is introduced to minimize well- 
known problems with SO2 and NO, absorption and desorption. 
The novel chemistry for scrubbing NO, will consist of water soluble 
phthalocyanine compounds invented by SRI and polymeric forms 
of Fe** complexes similar to traditional NO, scrubbing media. Past 
work with the phthalocyanine compounds shows that these com- 
pounds bind NO and NOz reversibly and with no interference from 
O2, CO2, SOs, or other components of flue gas. The arrangement 
of the absorbers in cassette (stackable) form so that the NO, ab- 
sorber can be on top of the SO, absorber. This arrangement is 
possible only because of the high efficiency of the hollow fiber 
scrubbing devices. This cassette (stacked) arrangement makes it 
possible for the SO2 and NO, scrubbing chambers to be separate 
without incurring the large ducting and gas pressure drop costs 
necessary if a second conventional absorber vessel were used. 
There will be separate liquor loops to deconvolute the chemical 
complexity of simultaneous SO2/NO, scrubbing. 


8071 (NEI-DK-1410) Concrete durability: Report no. 7: 
The Madum Aa bridge. Test of fly ash concrete. Changes in 
properties 1984 - 1993. Stoklund Larsen, E.; Lauridsen, J.; 
Eriksen, K.; Rud Hansen, O.; Moelgaard, T. Vejdirektoraet, Copen- 
hgaen (Denmark). 1993. 29p. (In Danish). Order Number 
DE94740128. Source: OSTI; NTIS. 
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A test bridge was built in 1984 with the purpose of investigating 
the possibilities of using fly ash in concrete for bridges to increase 
the durability of the structures. The bridge was built so that the su- 
perstructure was exposed to weathering and de-icing salt. The 
investigations during the period 1984-1993 gave the\following re- 
sults: Visual inspections did not show any changes in the cracks 
(thermo-cracks). There has been some abrasion of the concrete 
surface. Compression strength increased during the first two years 
but after that time there was no change. The number of microcracks 
has increased, and is now relatively high. The chloride penetration 
is very low with a diffusion coefficient of 0,5-1,0x10-'? m/s. (au) 


8072 (NEI-SE-154) The structure and some physical 
properties of cement mortar with fly ash. Xu Aimin. Chalmers 
Univ. of Technology, Gothenburg (Sweden). Div. of Building Materi- 
als. 1990. 119p. Order Number DE94743532. Source: OSTI; NTIS. 

Paper 1 in Xu Aimins doctoral dissertation. 

This investigation reports the water sorption isotherms of OPC + 
PFA mortar with PFA to binder ratio 0 to 0.60 and water to binder 
ratio 0.36 to 0.60. The effect of cementitious materials content, ini- 
tial curing temperature and carbonation on the sorption were 
studied. It is shown here that the known sorption isotherm function, 
e.g. BET equation and Halsey equation, with some theoretical 
modifications, can be applied to analyze the sorption data. Based 
upon the systematic experimental designs, the experiments 
showed that the isotherms are greatly dependent on the mixture 
proportions, especially on the fly ash content and water to binder 
ratio. It has also been shown that the moisture content in mortar 
mainly depends on the amount of cementitious materials in the 
mortar. Carbonation of cement-fly ash paste essentially affects the 
pore structure, and changes the sorption behaviour. The method of 
calculating the pore size distribution according to the desorption 
isotherm is discussed. The calculation shows that the replacement 
of cement with fly ash at a high ratio (F/(C+F) > 0.30) may lead to 
a coarser pore structure. The strength Gevelopment and moisture 
diffusivity in the mortar were studied in order to provide information 
about the use of fly ash in cement concrete. The relation between 
strength and the curing time, the desorption isotherm and the mix 
proportions were studied. The effect of fly ash on the hydration and 
strength was shown to be about 30% to 40%. The mortar with fly 
ash has a higher flexural strength/compressive strength ratio. 41 
refs, 54 figs, 30 tabs 


8073 (NEI-SE-155) A mineralogical-microscopical study 
of cement paste/mortar containing fly ash. Xu Aimin. Chalmers 
Univ. of Technology, Gothenburg (Sweden). Div. of Building Materi- 
als. 1992. 83p. Order Number DE94743533. Source: OSTI; NTIS. 

Paper 5 in Xu Aimins doctoral dissertation. 

Cement - fly ash (Type F) pastes hydrated at different ages were 
studied by scanning electron microscopy/energy dispersive X-ray 
analysis (SEMEDXA), X-ray diffraction (XRD) and thermal analy- 
ses (TG/DTA). Methods of study are described and compared 
based on the results. Fly ash - cement replacement ratios were 0, 
30 and 60 % by weight of the binder. A comparative study was 
conducted to verify the effect of gypsum (10 % by weight of fly 
ash) on the hydration process of the fly ash. Data including miner- 
alogical composition of the pastes and degree of hydration at 
different ages are recorded in detail. In addition to the study on the 
pastes, cement-fly ash mortars of long term water curing (> 90 
days) were examined microscopically by both SEM/EDEXA and 
backscattered image. 55 refs, 57 figs 


8074 (NUTEK-FBT-—93-10) The influence of chlorine on 
water adsorption capacity of end product from spray-dry 
scrubbing. Mroz, T. (Environmental Engineering Dept., Technical 
Univ. of Poznan (Poland)); Stroemberg, A.M.; Karlsson, Hans T. 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). 1993. 21p. Project NUTEK-276- 
537. Order Number DE94743534. Source: OSTI; NTIS. 

Dry end product from FGD (flue gas desulfurization) by spray-dry 
scrubbing may be considered as a multicomponent mixture of cal- 
cium sulfite, calcium sulfate, calcium hydroxide, calcium chloride, 
fly ash and water. In the presence of large amounts of chloride, se- 
vere handling problems of the product may be anticipated due to 
the strong water-retaining properties of calcium chloride. Thus, 
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water adsorption isotherms for samples of end product were exper- 
imentally determined. The influence of calcium chloride was 
considerable. A critical value of roughly 3 per cent by weight of 
chloride ion was observed; above this critical value the amount of 
adsorbed water was determined by the concentration of (calcium) 
chloride. In the presence of sufficient amounts of unspent sorbent, 
i.e. at least 10 weight per cent hydroxide ion, oxychlorides were 
produced. These oxychlorides counteracted the adverse effects of 
calcium chloride by inhibiting water adsorption. 11 refs, 4 figs 


0109 Environmental Aspects 
Refer also to citation(s) 7961, 7978, 8061, 8733, 8734, 8735 


8075 (INIS-mf-13748, pp. 28-38) Clean coal technologies: 
Option and research activities. Aslanyan, G.S. (AN SSSR, 
Moscow (Russian Federation). Inst. Vysokikh Temperatur). Ministry 
of Energy and Infrastructure, Jerusalem (Israel); Ben-Gurion Univ. 
of the Negev, Beersheba (Israel); Moscow International Energy 
Club, Moscow (Russian Federation). 1993. (CONF-9105438-: 1. 
energy conference Israel-former USSR, Beer-Sheva (Israel), 13-15 
May 1991). In First energy conference Israel-former USSR: Pro- 
ceedings. 170p. Order Number DE94613364. Source: OSTI; NTIS 
(US Sales Only); INIS. 

According to the World Energy Council (WEC), at the beginning 
of the next century three main energy sources - coal, nuclear 
power and oil will have equal share in the world’s total energy sup- 
ply. This forecast is also valid for the USSR which possesses more 
than 40% of the world’s coal resources and continuously increases 
its coal production (more than 700 million tons of coal are 
processed annually in the USSR). The stringent environmental reg- 
ulations, coupled with the tendency to increase the use of coal are 
the reasons for developing different concepts for clean coal utiliza- 
tion. In this paper, the potential efficiency and environmental 
performance of different clean coal production cycles are 
considered, including technologies for coal clean-up at the pre- 
combustion stage, advanced clean combustion methods and flue 
gas cleaning systems. Integrated systems, such as combined gas- 
steam cycle and the pressurized fluidized bed boiler combined 
cycle, are also discussed. The Soviet National R and D program is 
studying new methods for coal utilization with high environmental 
performance. In this context, some basic research activities in the 
field of clean coal technology in the USSR are considered. Devel- 
opment of an efficient vortex combustor, a pressurized fluidized 
bed gasifier, advanced gas cleaning methods based on E-beam ir- 
radiation and plasma discharge, as well as new catalytic system, 
are are presented. In addition, implementation of technological in- 
novations for retrofitting and re powering of existing power plants is 
discussed. (author). 


0110 Reserves, Geology, and Exploration 
Refer also to citation(s) 8152 


8076 (DOE/MC/30097-3515) Resource characterization 
and residuals remediation: Task 1.0: Semi-annual report, 
March 1—June 30, 1993. Hawthorne, S.B.; Timpe, R.C.; Hartman, 
J.H. North Dakota Univ., Grand Forks, ND (United States). Energy 
and Environmental Research Center. Jul 1993. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
93MC30097. Order Number DE94000045. Source: OSTI; NTIS; 
GPO Dep. 

The resource characterization and residuals remediation task 
embraces the beginning and the end of the energy use cycle. It 
provides fundamental characterization of fuel and associated re- 
sources so these can be used most effectively. Once resources 
have been used, any residues produced must be used and or dis- 
posed of in an environmentally compatible manner. Sulfur, for 
example, is widespread throughout the environment in many forms. 
Understanding the occurrence, transport, and fate of sulfur as it 
moves along energy pathways through the environment is the key 
to managing the environmental effects of sulfur. Subtask 1.1, Sulfur 
Forms and Thermal Transformations, focuses on the ability to iden- 
tify and measure different forms of sulfur. Progress is being made 





in our analytical ability to distinguish the forms of sulfur, a prerequi- 
site to engineering management. Similarly, Subtask 1.3, Data 
Resource Evaluation, is focused on integrating resource characteri- 
zation information on energy resources from cradle to grave in a 
comprehensive, integrated system. A geographic information sys- 
tem is being tested with a representative case used field resource 
data from North Dakota and Montana. 


8077 (DOE/R6/99202-T6) Geohydrologic feasibility study 
of the Piceance Basin of Colorado for the potential applicabil- 
ity of Jack W. Mcintyre’s patented gas/produced water 
separation process. Kieffer, F. Geraghty and Miller, Inc., Midland, 
TX (United States). Feb 1994. 61p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG46-92R699202. Order 
Number DE94007004. Source: OSTI; NTIS; GPO Dep. 

Geraghty & Miller, Inc. of Midland, Texas conducted geologic and 
hydrologic feasibility studies of the potential applicability of Jack 
Mcintyre’s patented process for the recovery of natural gas from 
coalbed/sand formations in the Piceance Basin through literature 
surveys. Jack Mcintyre’s tool separates produced water from gas 
and disposes of the water downhole into aquifers unused because 
of poor water quality, uneconomic lifting costs or poor aquifer deliv- 
erability. The beneficial aspects of this technology are two fold. 
The process increases the potential for recovering previously un- 
economic gas resources by reducing produced water lifting, 
treatment and disposal costs. Of greater importance is the advan- 
tage of lessening the environmental impact of produced water by 
downhole disposal. Results from the survey indicate that research 
in the Piceance Basin includes studies of the geologic, hydrogeo- 
logic, conventional and unconventional recovery oil and gas 
technologies. Available information is mostly found centered upon 
the geology and hydrology for the Paleozoic and Mesozoic sedi- 
ments. Lesser information is available on production technology 
because of the limited number of wells currently producing in the 
basin. Limited information is available on the baseline geochem- 
istry of the coal/sand formation waters and that of the potential 
disposal zones. No determination was made of the compatibility of 
these waters. The study also indicates that water is often produced 
in variable quantities with gas from several gas productive forma- 
tions which would indicate that there are potential applications for 
Jack Mcintyre’s patented tool in the Piceance Basin. 


0120 Mining 
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Refer also to citation(s) 9995, 9996, 9997, 11335, 11337 


8078 (DOE/PC/91334—-T134) Cooperative research on the 
combustion characteristics of cofired desulfurized lilinois coal 
and char with natural gas: Final technical report, September 1, 
1991—August 31, 1992. Buckius, R.O. (Illinois Univ., Urbana- 
Champaign, IL (United States)); Wu, Cheng-Kang; Krier, H.; Peters, 
J.E. Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1992]. 30p. Sponsored by USDOE, Washington, 
DC (United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005735. Source: OSTI; NTIS; GPO Dep. 

The DTFF is extended to larger sample collecting capability and 
higher temperatures, resulting in the establishment of the Ash 
Characterization Facility and the High Temperature Drop Tube Fur- 
nace. The Ash Characterization Facility enables continuous coal 
injection and sampling under controlled conditions. Several hun- 
dred milligrams of char or ash can be collected in one-half hour. 
The High Temperature Drop Tube Furnace uses a plasma torch to 
preheat the gas to over 2000 K and inject it into a ceramic tube 
which enters a furnace designed for 1700°C (1973 K) operation, 
so that temperatures and heating rates encountered by pulverized 
coal particles in the flames of large boilers or in the advanced slag- 
ging cyclone combustors can be simulated. An aerodynamic coal 
feeder works well in supplying coal continuously to the drop tube. 
A watercooled, Helium-quench sampling probe collects the solid 
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samples. A scanning electron microscope is used to study the mor- 
phology of ash and char particles. A sulfur determinator, a gas 
chromatograph provide analytical means in the laboratory, and the 
lilinois State Geological Survey performs other necessary analyses 
of the samples. Tests on cofiring coal with | to 4% methane show 
that sulfur retention in ash was related to temperature and resi- 
dence time. The addition of methane caused changes in gas 
temperature profile in the tube and also changes in chemical com- 
position of the gases. The overall effect on sulfur retention is seen 
to be a result of several complex interacting factors. Further de- 
tailed studies are necessary to clarify the contribution of each 
factor and to provide clues to the mechanism of the process. 
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Refer also to citation(s) 7989, 7995, 8059, 8173, 8657, 8658, 
8659, 8660, 8661, 8662, 8663, 8664, 8669, 8670, 8672, 8673, 
8675, 8681, 8682, 8683, 8684, 8685, 8690, 8691, 8692, 8693, 
8694, 8695, 8696, 8697, 8698, 8699, 8700, 8722, 9263, 9270, 
9527, 9726, 9924, 10024, 10026, 10027, 10028, 10029 


8079 (CONF-930787-, pp. 120-127) Superclean coal-water 
slurry combustion testing in an oil-fired boiler. Miller, B.G. 
(Pennsylvania State Univ., University Park, PA (United States)); 
Scaroni, A.W. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. DOE Contract FC22-89PC88697. From 9. 
annual coal preparation, utilization, and environmental control con- 
tractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

The Pennsylvania State Univ. is conducting a superciean 
coal-water slurry (SCCWS) program for the US DOE and the Com- 
monwealth of Pennsylvania with the objective of determining the 
capability of effectively firing SCCWS in an_ industrial boiler 
designed for heavy fuel oil. Penn State has entered into a coopera- 
tive agreement with DOE to determine if SCCWS (a fuel containing 
coal with 3.0 wt. % ash and 0.9 wt. % sulfur) can effectively be 
burned in a heavy fuel oil-designed industrial boiler without adverse 
impact on boiler rating, maintainability, reliability, and availability. In 
addition, the project will provide information on the design of new 
systems specifically configured to fire these clean coal-based fuels. 
The project consists of four phases: (1) design, permitting, and test 
planning, (2) construction and start up, (3) demonstration and eval- 
uation (1,000-hour demonstration), and (4) program expansion 
(additional 1,000 hours of testing). The boiler testing will determine 
if the SCCWS combustion characteristics, heat release rate, fouling 
and slagging behavior, corrosion and erosion limits, and fuel trans- 
port, storage, and handling characteristics can be accomodated in 
a fuel oil-designed boiler system. In addition, the proof-of-concept 
demonstration will generate data to determine how the properties 
of SCCWS and its parent coal affect boiler performance. Economic 
factors associated with retrofitting boilers will be identified. The SC- 
CWS demonstration program being conducted on a 15,000 Ib 
steam/h watertube boiler designed for heavy fuel oil is described. 


8080 (CONF-930787-—, pp. 128-135) Utilization of coal- 
water fuels in fire-tube boilers. Morrison, D.K. (Energy and 
Environmental Research Corp., Orrville, OH (United States)); 
Melick, T.A.; Sommer, T.M. USDOE Pittsburgh Energy Technology 
Center, PA (United States). 1993. DOE Contract AC22-90PC90165. 
From 9. annual coal preparation, utilization, and environmental 
control contractors’ conference; Pittsburgh, PA (United States); 19- 
22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

The Energy and Environmental Research Corporation (EER), in 
cooperation with the Univ. of Alabama and Jim Walter Resources, 
was awarded a DOE contract to retrofit an existing fire-tube boiler 
with a coal-water slurry (CWS) firing system. Recognizing that 
combustion efficiency is the principle concern when firing slurry in 
fire-tube boilers, EER has focused the program on innovative ap- 
proaches for improving carbon burnout without major modifications 
to the boiler. The boiler was successfully operated on coal-water 
slurry for 800 hours. A boiler derate of 20 percent was necessary 
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for successful operation with slurry accounting 62 percent of the to- 
tal heat input with the balance provided by natural gas. Under 
these boiler conditions, the carbon conversion was 90 percent. 
Further data evaluation, a market analysis, and final report prepa- 
ration remain to be completed. 


8081 (CONF-930787-, pp. 136-143) Combustion character- 
ization of beneficiated coal-based fuels. Hargrove, M.J.; Patel, 
R.L.; Nsakala, N.Y. USDOE Pittsburgh Energy Technology Center, 
PA (United States). 1993. From 9. annual coal preparation, utiliza- 
tion, and environmental control contractors’ conference; Pittsburgh, 
PA (United States); 19-22 Jul 1993. In Ninth annual coal prepara- 
tion, utilization, and environmental control contractors conference: 
Proceedings. 702p. Order Number DE93019830. Source: OSTI; 
NTIS. 

The objectives of this project include: (1) the development of an 
engineering data base which will provide detailed information on 
the properties of approximately fifteen Beneficiated Coal-Based Fu- 
els (BCFs) influencing combustion, ash deposition, ash erosion, 
particulate collection, and emissions; and (2) the application of this 
technical data base to predict the performance and economic im- 
pacts of firing the BCFs in various commercial boiler designs. The 
technical approach used to develop the data base includes: bench- 
scale fuel property, combustion, and ash deposition tests; 
pilot-scale combustion tests, and full-scale combustion tests. Ten 
fuels have been acquired through PETC and tested. These fuels 
included Illinois No. 6, Upper Freeport, and Pittsburgh No. 8 mi- 
crobubble flotation products (MFPs), spherical oil-agglomeration 
products (SOAPs), and their respective parent coals. Since the 
MFPs were received in wet filter cake form, one was tested as a mi- 
crofine coal-water fuel (MCWF). Results of the test are discussed. 


8082 (CONF-930787-—, pp. 144-152) Long term NO, emis- 
sions results with natural gas reburning. Borio, R.W.; Lewis, 
R.D.; Durrani, S.; Lookman, A. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). 1993. From 9. annual coal 
preparation, utilization, and environmental control contractors’ con- 
ference; Pittsburgh, PA (United States); 19-22 Jul 1993. In Ninth 
annual coal preparation, utilization, and environmental contro! con- 
tractors conference: Proceedings. 702p. Order Number 
DE93019830. Source: OSTI; NTIS. 

Though the Clean Air Act has not yet specified emissions levels 
for cyclone-fired boilers it is recognized that this type of firing sys- 
tem generally emits higher NO, levels than most other coal firing 
systems. Electric utility power plants account for one-third of the 
NO, and two-thirds of the SO, emissions in the US. Cyclone-fired 
boilers, while representing about 9% of the US coal-fired generat- 
ing capacity, emit about 14% of the NO, that utility boilers produce. 
A program to demonstrate natural gas reburning on a cyclone-fired 
boiler is discussed. The demonstration was carried out at Ohio Edi- 
son's Niles Station, Unit No. 1; this unit went into commercial 
operation in 1955 and is a 108 MWe (net) natural circulation reheat 
boiler operating with a pressurized furnace. Steam conditions are 
1485/374 psig and 1000/1000F°. Previous papers have presented 
information on the engineering design of the reburn system and on 
the results of parametric testing. The focus of this paper will be the 
modified reburn system and presentation of the long term reburn 
emissions results which were carried out on the modified system. 


8083 (CONF-930787—, pp. 154-161) The fate of mineral 
matter during coal combustion. Baxter, L.L. (Sandia National 
Labs., Livermore, CA (United States)); Hardesty, D.R. USDOE 
Pittsburgh Energy Technology Center, PA (United States). 1993. 
From 9. annual coal preparation, utilization, and environmental 
control contractors’ conference; Pittsburgh, PA (United States); 19- 
22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental contro] contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

The overall objectives for FY93 are: (1) to complete experimen- 
tal and theoretical investigations of ash release mechanisms; (2) to 
complete experimental work on char fragmentation; (3) to establish 
the extent of coal (as opposed to char) fragmentation as a function 
of coal type and particle size; (4) to develop diagnostic capabilities 
for in situ, real-time, qualitative determination of surface species 
composition during ash deposition, with work continuing into FY94; 
(5) to develop diagnostic capabilities for in situ, real-time qualitative 
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detection of inorganic vapor concentrations; and (6) to conduct a 
literature survey on the current state of understanding of ash depo- 
sition, with work continuing into FY94. Three subtasks are 
discussed below that address (2) studies of coal and char frag- 
mentation; (3) collection of preliminary surface species composition 
data using FTIR or other real time, in situ optical techniques; and 
(4) documentation of the ADLVIC ash deposition model. 


8084 (CONF-930787-, pp. 194-201) Kinetics and mecha- 
nisms of coal char combustion and carbon burnout. Hurt, R.H. 
(Sandia National Labs., Livermore, CA (United States)); Davis, 
K.A.; Hardesty, D.R. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States). 1993. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

The amount of unburned carbon in fly ash is an important con- 
cern in the design and operation of pulverized coal fired boilers, 
affecting combustion efficiency, boiler performance, and ash mar- 
ketability. Carbon burnout is an issue of increasing importance as 
utilities implement combustion zone modifications for NO, control. 
In this project, the kinetics and mechanisms of char combustion 
and carbon burnout are characterized for strategic US coals under 
conditions relevant to commercial pulverized coal-fired furnaces. In 
Sandia’s Coal Combustion Lab. (CCL), optical techniques are used 
to obtain high-resolution images of individual burning coal char 
particles and to measure, in situ, their temperatures, sizes, and ve- 
locities. Detailed models of combustion transport processes are 
then used to determine kinetic parameters describing the combus- 
tion behavior as a function of coal type and gaseous environment. 
Partially reacted char samples are also extracted and characterized 
with advanced solid-phase analytical techniques to understand the 
critical physical and chemical transformations that influence reac- 
tion rates and burnout times. The ultimate goal of the project is the 
development of a coal-general model that predicts the combustion 
rates and burnout times of chars over a wide range of conditions of 
interest to current and future pulverized coal combustion technolo- 
gies. 


8085 (CONF-930787-, pp. 202-209) Corrosion of ceramics 
in coal-combustion applications. Munro, R.G. (National Institute 
of Standards and Technology, Gaithersburg, MD (United States)); 
Dapkunas, S.J. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. From 9. annual coal preparation, utilization, 
and environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 
A review of the corrosion characteristics of advanced ceramics in 
high-temperature, coal-fueled environments has been conducted for 
the Department of Energy’s Combustion 2000 program. A primary 
purpose of this review was to provide a consolidated reference for 
the principal quantitative information that has been available previ- 
ously only in diverse sources. The survey of the literature has 
examined corrosion rates, reaction products, and strength reduc- 
tions in various environments, including oxygen and other hot 
gases, molten salts, molten metals, and coal ashes and slags. The 
detailed tabulations of the data will be available in written form and 
in computerized form via the NIST Structural Ceramics Database. 


8086 


(CONF-930787-, pp. 564-570) Development of coal- 
based technologies for Department of Defense facilities. Miller, 


B.G. (Pennsylvania State Univ., University Park, PA (United 
States)); Scaroni, A.W. USDOE Pittsburgh Energy Technology 
Center, PA (United States). 1993. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

The US Department of Defense (DOD), through an Interagency 
Agreement with the US DOE, has initiated a three-phase program 
at Penn State (PSU) to decrease DOD's reliance on imported oil 
and increase its use of coal. The program is being conducted as a 





cooperative agreement between Penn State and DOE and the first 
phase of the program is underway. To achieve the objectives of the 
DOD/DOE/PSU program, a team of researchers has been assem- 
bled from Penn State Energy and Fuels Research Center (EFRC), 
Mineral Processing Section, Fuel Science Systems (CE), AMAX 
Research and Development Center (AMAX), and Energy and Envi- 
ronmental Research Corp. (EER). Phase | activities are focused on 
developing clean, coal-based combustion technologies for the uti- 
lization of both coal-water mixtures (CWMs) and dry, micronized 
coal in fuel oil-designed industrial boilers. Phase I! research and 
development activities will continue to focus on industrial boiler 
retrofit technologies by addressing emissions control and pre- 
combustion (i.e., slagging combustion and/or gasification) 
strategies for the utilization of high ash and high sulfur coals. 
Phase Ill activities will examine coal-based fuel combustion sys- 
tems that cofire wastes. Each phase includes an engineering cost 
analysis and technology assessment. This paper describes the ac- 
tivities and status of Phase I. 


8087 (DOE/MC/24193-3491) Metal wastage design guide- 
lines for bubbling fluidized-bed combustors: Final report. 
Lyczkowski, R.W. (Argonne National Lab., IL (United States)); 
Podolski, W.F.; Bouillard, J.X.; Folga, S.\M. USDOE Morgantown 
Energy Technology Center, WV (United States); Argonne National 
Lab., IL (United States). Nov 1992. 153p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC24193 
; W-31109-ENG-38. Order Number DE94000024. Source: OSTI; 
NTIS; GPO Dep. 

These metal wastage design guidelines identify relationships be- 
tween metal wastage and (1) design parameters (such as tube 
size, tube spacing and pitch, tube bundle and fluidized-bed height 
to distributor, and heat exchanger tube material properties) and (2) 
operating parameters (such as fluidizing velocity, particle size, par- 
ticle hardness, and angularity). The guidelines are of both a 
quantitative and qualitative nature. Simplified mechanistic models 
are described, which account for the essential hydrodynamics and 
metal wastage processes occurring in bubbling fluidized beds. The 
empirical correlational approach complements the use of these 
models in the development of these design guidelines. Data used 
for model and guideline validation are summarized and referenced. 
Sample calculations and recommended design procedures are in- 
cluded. The influences of dependent variables on metal wastage, 
such as solids velocity, bubble size, and in-bed pressure fluctua- 
tions, are discussed. 


8088 


(DOE/MC/26288-3609) Sonic Enhanced Ash Ag- 
glomeration and Sulfur Capture: Technical progress report, 
July 1993-September 1993. Manufacturing and Technology Con- 
version International, Inc., Columbia, MD (United States). [1993]. 
67p. Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC21-89MC26288. (MTCI—10038-17). 
DE94005903. Source: OSTI; NTIS; GPO Dep. 

A major concern with the utilization of coal in directly fired gas 
turbines is the control of particulate emissions and reduction of sul- 
fur dioxide, and alkali vapor from combustion of coal, upstream of 
the gas turbine. Much research and development has been spon- 
sored on methods for particulate emissions control and the direct 
injection of calcium-based sorbents to reduce SO». emission levels. 
The results of this research and development indicate that both 
acoustic agglomeration of particulates and direct injection of sor- 
bents have the potential to become a significant emissions control 
strategy. The Sonic Enhanced Ash Agglomeration and Sulfur Cap- 
ture program focuses upon the application of an MTCI proprietary 
invention (Patent No. 5,197,399) for simultaneously enhancing sul- 
fur capture and particulate agglomeration of the combustor effluent. 
This application can be adapted as either a “hot flue gas cleanup” 
subsystem for the current concepts for combustor islands or as an 
alternative primary pulse combustor island in which slagging, sulfur 
capture, particulate agglomeration and control, and alkali gettering 
as well as NO, control processes become an integral part of the 
pulse combustion process. The goal of the program is to support 
the DOE mission in developing coal-fired combustion gas turbines. 
In particular, the MTCI proprietary process for bimodal ash agglom- 
eration and simultaneous sulfur capture will be evaluated and 
developed. The technology embodiment of the invention provides 
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for the use of standard grind, moderately beneficiated coal and 
WEM for firing the gas turbine with efficient sulfur capture and par- 
ticulate emission control upstream of the turbine. The process also 
accommodates injection of alkali gettering material if necessary. 


8089 (DOE/MC/26304-3497) Clean Coal Il: PFBC Utility 
Demonstration Project: Annual report, [January 1, 1992- 
December 31, 1992]. American Electric Power Service Corp., 
Columbus, OH (United States); Appalachian Power Co., Columbus, 
OH (United States). Dec 1992. 34p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-90MC26304. 
Order Number DE94000029. Source: OSTI; NTIS; GPO Dep. 

This is the second Annual Report submitted to the Department of 
Energy (DOE) in connection with the Cooperative Agreement be- 
tween the DOE and the Appalachian Power Company (APCO) for 
the Pressurized Fluidized Bed Combustion (PFBC) Utility Demon- 
stration Project. The report covers the period January 1, 1992 to 
December 31, 1992; during which time, Task 1.1.3 (Value Engi- 
neering) was started. Task 1.1.3 as well as continuation of Task 
1.1.2 (Project Support) are associated with Budget Period 2 (BP2) 
of the Cooperative Agreement. BP2 tasks, which extend from Jan- 
uary 1992 to January 1996, are aimed at reducing the technical 
and economic risks of a large commercial PFBC plant. This objec- 
tive is being met by performing value engineering activities and 
testing various systems, including a sorbent fines admission sys- 
tem. Installation of this system (at the Tidd PFBC Demonstration 
Plant) started in December 1992. The sorbent system being in- 
stalled is for the purpose of a process verification. Hardware costs 
specific to verification activities are being funded under the PFBC 
Utility Demonstration Project Cooperative Agreement. Test data is 
dependent upon operation of the Tidd facility. The present PFBC 
program identifies the year 2004 for completion of the project at an 
as-spent total shared cost of approximately $918 million. 


8090 (DOE/MC/27229-3565) Pulsed atmospheric fluidized 
bed combustion: Quarterly technical progress report, April— 
June 1993. Thermochem, Inc., Columbia, MD (United States). 30 
Jul 1993. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-90MC27229. Order Number 
DE94005299. Source: OSTI; NTIS; GPO Dep. 

In this quarter the design of the plant structures was completed 
70%. The design philosophy of the structure economizes on the 
use of steel by providing supports for the hot cyclone and hot gas 
duct connecting the cyclone to the boiler while fulfilling the needs 
for platforms and walkways at the various levels necessary for op- 
erational access. Figures 1 through 6 indicate the layout of the 
plant structure. At the same time the structure for the Coarse Coal 
Silo V-2 and Limestone Silo V-4 were incorporated and completed. 
Following completion of the piping pressure drop calculations, pipe 
sizing and layout drawings, detailed drawings of the piping in differ- 
ent views are being prepared. The pulse combustor is used to burn 
fine coal particles and provide an ignition source and supplemen- 
tary heat to the fluid bed. The following is a description of the 
components: air plenum, fine coal injectors, aerovalves, water 
jacket, and tailpipe inserts. 


8091 (DOE/MC/27223-3598) Pulsed atmospheric fluidized 
bed combustion: Technical progress report, July 1993— 
September 1993. Thermochem, Inc., Columbia, MD (United 
States). 30 Oct 1993. 61p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC27229. Order Number 
DE94006026. Source: OSTI; NTIS; GPO Dep. 

This quarterly report is broken down between design and the 
status of the fabrication work being performed. The design section 
is divided between the following sections: Site layout, foundation 
design, structural design, piping design, pulse combustor compo- 
nents, and electrical & instrumentation design. As reported in the 
last quarterly report the location area of the PAFBC in the Clemson 
Energy Facility was inspected with a view to finalize the layout of 
the PAFBC plant. Some adjustments were made to the layout to 
accommodate Clemson University’s requirements and the available 
space. The most important changes are that the boiler and econo- 
mizer were relocated in the structure above ground level in order 
to reduce the size of the footprint of the plant. Figure 1 is the plan 
view of the current layout. Figures 2 through 6 present different 
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elevation views of the layout. The design of foundations for the en- 
tire plant is currently being executed by Industra Engineers Inc. of 
Greenville, SC. The different weights of various equipment located 
close to each other precludes the provision of independent founda- 
tions for each piece of equipment. One monolithic foundation 
platform for the whole area proves to be more economical for the 
current layout. In this quarter the design of the plant structures was 
completed. The drawings were sent out for expert review and ap- 
proval. The drawings at this stage present complete structural and 
platform layout requirements. Changes will be made to various 
structural members based on the structural review and then de- 
tailed drawings of joint design and fabrication cutting plans will be 
prepared and issued for fabrication. 


8092 (DOE/MC/29264-3582) Scaling of pressurized flu- 
idized beds: Third quarterly progress report, April 1, 
1993—July 1, 1993. Glicksman, L.R.; Farrell, P.A. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC21-92MC29264. Order Number DE94005304. Source: OSTI; 
NTIS; GPO Dep. 

This report provides a summary of the technical progress made 
during the third quarter of the first budget period on Cooperative 
Agreement No. DE-FC21-92MC29264, “Scaling of Pressurized 
Beds.” Significant progress has been made on the construction of 
the MIT cold scale model of the Tidd pressurized bubbling fluidized 
bed combustor. As discussed in the Continuation Application for 
Cooperative Agreement No. DE-FC21-92MC29264, the final design 
is a 4:1 scale model of the Tidd combustor based on the simplified 
set of scaling laws. The model is roughly 8 feet high and has a 
cross section of 1.5 ft. x 2.8 ft. The cold model design captures 
11ft-2in. of the 14ft width and 6ft of the 23ft depth of the Tidd bed 
along with the full height. The experimental apparatus design 
consists of four major components: Instrumentation and data ac- 
quisition; Fluidized bed; Particle separation, resupply, filtration 
equipment; and Piping and support structure. Currently, construc- 
tion of the cold bed is nearly complete. The only work remaining 
on the bed itself is the construction and installation of the scaled 
tube bundle, and completion of the joint between the inlet plenum, 
the distributor plate, and the particle bed. 


8093 (DOE/METC—94/1001) Use of neural networks in the 
capacitance imaging system: Technical note. Fasching, G.E.; 
Loudin, W.J.; Paton, D.E.; Smith, N.S. Jr. USDOE Morgantown En- 
ergy Technology Center, WV (United States). Oct 1993. 48p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94000048. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy’s Morgantown Energy Technology 
Center (METC) has developed a capacitance imaging system (CIS) 
to support its fluidized-bed research programs. The CIS uses 400 
electric displacement current measurements taken between combi- 
nations of pairs of 32 electrodes to obtain a measure of the 
fluidized-bed material density in the volume between the elec- 
trodes. The measurements are simultaneously made for three 
other sets of horizontally-oriented 32 electrodes with the four sets 
evenly spaced vertically. This report describes the development of 
a method of using the 400 current measurements per level as the 
input to a neural network to produce the 193-pixel density esti- 
mates defined for each level. A 417-neuron subnetwork using 
4,047 weights is defined as the system used to determine a set of 
32-pixel densities in one of the annular regions of the fluidized-bed 
cross section. The same subnetwork with different values of 
weights is used for the other five annular regions that cover the 
rest of the cross section. An averaging technique is used to deter- 
mine the density of the small central region. The methods used to 
optimize the set of weights for each of the six subnetworks are de- 
scribed. The results of tests using calibration electric current data 
as inputs to the neural system showed that these density estimates 
have less error than three previously developed methods of 
converting current measurements into pixel density maps. A com- 
parison of the density maps produced by the neural system and 
the alternate three methods using input fluidization data also indi- 
cates the superior performance of the neural network approach. 


8094 (DOE/METC/C—94/7113) NOx and CO emissions 
from an aerovaive pulse combustor. Norton, T.S.; Richards, 
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G.A.; Casleton, K.H.; Jenkins, L.C. USDOE Morgantown Energy 
Technology Center, WV (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-9310120-1: Fall 
technical meeting of the Eastern State Section of the Combustion 
Institute: chemical and physical processes in combustion, Prince- 
ton, NJ (United States), 25-27 Oct 1993). Order Number 
DE94005965. Source: OSTI; NTIS; GPO Dep. 

The Morgantown Energy Technology Center (METC) has an 
ongoing research program to investigate the benefits of pulse com- 
bustion in advanced energy systems. The overall goals are to study 
and improve the pressure-gain performance of pulse combustors, 
to investigate the effects of pressure on operating characteristics, 
and ultimately to determine the feasibility of using pulse combus- 
tors in gas turbine applications [Gemmen et al., 1992, 1993]. An 
additional goal is to ensure that the combustor designs under con- 
sideration produce low levels of NO, and CO pollutant emissions. 
The gas sampling and analysis system is currently under develop- 
ment. Preliminary data on NO, and CO emissions concentrations 
have been obtained and appear encouraging. After further leak 
checking, system debugging, and calibrating are completed, new 
experimental data should be available to be reported at the confer- 
ence. In addition, a modeling effort is being initiated to aid in the 
interpretation of the experimental results. Some details of the ex- 
perimental and modeling approaches are given below. 


8095 (DOE/METC/C—94/7116) Characterizing fluidized bed 
behavior by decomposition of chaotic phase space trajecto- 
ries. Halow, J.S. (USDOE Morgantown Energy Technology Center, 
WV (United States)); Daw, C.S. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). [1993]. 22p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-931164—5: An- 
nual meeting of the American Institute of Chemical Engineers, St. 
Louis, MO (United States), 7-12 Nov 1993). Order Number 
DE94005962. Source: OSTI; NTIS; GPO Dep. 

Recent applications of chaotic time series analysis to gas flu- 
idized beds have demonstrated that substantial information about 
fluidization conditions within the. bed can be extracted from 
voidage and pressure drop data. In this paper, a technique is pre- 
sented to characterize fluidized bed behavior based on the 
crossings of the phase space trajectory through the principal com- 
ponent planes. Starting with either pressure drop or void fraction 
versus time data, time series embedding and principal component 
analysis is used to construct a phase space trajectory for the data. 
This trajectory characterizes the dynamical state of the bed. The 
technique presented decomposes the trajectory by sorting the or- 
bits into types characteristic of different modes of bed behavior, 
such as emulsion phase fluctuations, bubbling, slugging, bubble 
coalescence, and de-fluidization. The basis for the method and the 
analysis of data from experiments in several fluidized beds will be 
presented. The overall goal of these studies is to improve the diag- 
nostic and control of fossil energy fluidized bed processes. 


8096 (DOE/PC/91161-T7) A coal-fired combustion system 
for industrial process heating applications: Quarterly technical 
progress report, July 1993-September 1993. Vortec Corp., Col- 
legeville, PA (United States). 30 Oct 1993. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91161. Order Number DE94006763. Source: OSTI; NTIS; 
GPO Dep. 

This advanced combustion system research program is for the 
development of innovative coal-fired process heaters which can be 
used for high temperature melting, smelting and waste vitrification 
processes. The process heater systems to be developed have mul- 
tiple use applications; however, the Phase 3 research effort is 
being focused on the development of a process heater system to 
be used for producing value added vitrified glass products from 
boiler/incinerator ashes and industrial wastes. The primary objective 
of the Phase 3 project is to develop and integrate all the system 
components, from fuel through total system controls, and then test 
the complete system in order to evaluate its potential marketability. 
During the past quarter, the major effort was completing some of 
the system modification installation designs, completing industry 
funded testing, developing a surrogate TSCA ash composition, and 
completing the TSCA ash Test Plan. The installation designs will be 
used for the equipment modifications planned for the end of CY 93. 





The industry funded testing consisted of vitrifying Spent Aluminum 
Potliner (SPL) which is a listed hazardous waste. This testing has 
verified that SPL can be vitrified into a safe, recyclable glass prod- 
uct. Some results from this testing are provided in Section 2.2.1. 
Thesurrogate TSCA ash composition was developed with input 
from various DOE laboratories and subcontractors. The surrogate 
ash consists of a mixture of MSW fly ash and bottom ash spiked 
with heavy metal contaminants. The levels of metal additives are 
sufficient to ascertain the partitioning of the contaminants between 
the glass and effluent flow streams. Details of the surrogate com- 
position and the planned testing is provided in Section 4.2.2. 


8097 (DOE/PC/91334-T105) CFBC evaluation of fuels pro- 
cessed from Illinois coals: Final technical report, September 
1, 1991-November 10, 1992. Rajan, S. (Southern Illinois Univ., 
Carbondale, IL (United States)). Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). [1992]. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91334. Order Number DE94005706. Source: 
OSTI; NTIS; GPO Dep. 

The fuels studied in this project are (a) three flotation slurry fuels 
beneficiated from coal fines at various stages of the cleaning 
process and (b) coal-sorbent pellets made from the flotation con- 
centrate of the same beneficiation process using corn starch as 
binder, (c) a run-of-mine Illinois No. 5 coal. Combustion data such 
as SO2z, NO, emissions, combustion efficiency and ash mineral 
matter analyses from the slurry and pellet fuels are compared with 
similar parameters from the reference coal burnt under similar con- 
ditions of bed temperature and fluidization velocity. The combustion 
tests performed in a 4 in. internal diameter CFBC showed that the 
combustion efficiency of the slurry fuels and the pellets were quite 
comparable with that of the standard coal in the range of 91-98%. 
Sulfur dioxide emissions in lbs per million Btu from the slurry fuels 
were low enough to satisfy EPA emissions requirements with Ca/S 
ratios of 1.5 or less. Oxides of nitrogen emissions were generally 
on the order of 0.3 Ibs per million Btu from the slurry fuels under 
the conditions of the present tests, while that from the pellets were 


between 0.6 to 0.75 Ibs per million Btu depending on bed tempera- 
ture. 


8098 (DOE/PC/91334-T119) CFBC evaluation of fuels pro- 
cessed from Illinois coals: Final technical report, September 
1, 1991—August 31, 1992. Rajan, S. (Southern Illinois Univ., Car- 
bondale, IL (United States). Dept. of Mechanical Engineering and 
Energy Processes). Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1992]. 24p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005720. Source: OSTI; 
NTIS; GPO Dep. 

The fuels studied in this project are (a) flotation slurry fuel bene- 
ficiated from coal fines at various stages of the cleaning process 
and (b) coal-sorbent pellets made from the flotation concentrate of 
the same beneficiation process using corn starch as binder. These 
fuels are investigated in a 4-inch internal diameter circulating flu- 
idized bed combustor (CFBC). The combustion experiments 
demonstrated that the three coal-water slurry fuels and the pellet 
fuel could burn well in the CFBC unit. The combustion tests 
showed that the combustion efficiency of the slurry fuels and the 
pellets were quite comparable with that of the standard coal in the 
range of 91-98%. Sulfur dioxide emissions in lbs per million Btu 
from the slurry fuels were low enough to satisfy EPA emissions re- 
quirements with Ca/S ratios of 1.5 or less. At these low Ca/S ratios, 
the slurry fuels and the pellet emitted less SO2 than the standard 
coal. Increasing the Ca/S ratios showed that the standard coal SO, 
emissions reduced at a faster rate than the SO. emissions from 
the pellet and slurry fuels, because of the more efficient dispersion 
and gas-solid contact of the standard coal particles. Oxides of ni- 
trogen emissions were generally on the order of 0.3 lbs per million 
Btu from the slurry fuels under the conditions of the present tests, 
while that from the pellets were between 0.6 to 0.75 Ibs per million 
Btu depending on bed temperature. In comparison, the oxides of 
nitrogen emissions from the standard coal varied from 0.5 to 0.8 
lbs per million Btu in the bed temperature range of 1475—1625°F. 
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8099 (DOE/PC/91334-T131) Combustion characterization 
of the blend of plant coal and recovered coal fines: Final tech- 
nical report, September 1, 1991—August 31, 1992. Singh, S. (SS 
Energy Environmental International, Inc., Rockford, IL (United 
States)); Scaroni, A.; Miller, B.; Choudhry, V. Illinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (United States). [1992]. 
34p. Sponsored by USDOE, Washington, DC (United 
States);illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE94005732. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this proposed research program was to 
determine the combustion characteristics of the blend derived from 
mixing a plant coal and recovered and clean coal fines from the 
pond. During this study, one plant coal and three blend samples 
were prepared as 100% plant coal, 90% plant coal/10% fines, 85% 
plant coal/15% fines, and 80% plant coal /20% fines with a particle 
size distribution of 70% passing through —200 mesh size. The 
plant coal and recovered coal fines were obtained from the Ran- 
dolph Preparation Plant of Peabody Coal Co., Marissa, IL. These 
samples’ combustion behavior will be examined in two different fur- 
naces at Penn State University, ie., a down-fired furnace and a 
drop-tube furnace. The down-fired furnace was used mainly to 
measure the emissions and ash deposition study, while the drop 
tube furnace was used to determine burning profile, combustion ef- 
ficiency, etc. The burning profile of the plant coal and the three 
blends was determined in a thermogravimetric analyzer. Results in- 
dicated slower burning of the blends due to low volatile matter and 
oxidized coal particles. Combustion emissions of these samples 
were determined in the down-fired combustor, while relative ignition 
temperatures were determined in the drop tube furnace. Chemical 
composition of ashes were analyzed to establish a correlation with 
their respective ash fusion temperatures. Overall study of these 
samples suggested that the blended samples had combustion prop- 
erties similar to the original plant coal. In other words, flames were 
stable under identical firing rates of approximately 200,000 Btu’s/hr 
and 25% excess air. CO, NOx, and SO,, were similar to each other 
and within the experimental error. Combustion efficiency of 99*% 
was achievable. Ash chemical analysis of each sample revealed 
that slagging and fouling should not be different from each other. 


8100 (DOE/PC/91334-T133) Influence of sulfur in coals 
on char morphology and combustion: Final report, September 
1, 1991-August 31, 1992. Marsh, H. (Southern Illinois Univ., Car- 
bondale, IL (United States)); Crelling, J.C. Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). [1992]. 32p. 
Sponsored by USDOE, Washington, DC (United States);Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). DOE Contract FG22-91PC91334. Order Number 
DE94005734. Source: OSTI; NTIS; GPO Dep. 

The experimental approach involves the preparation of 34 model 
compounds and the study of their gasification behavior, including 
surface characterization by adsorption techniques and microscopy. 
Sulfur was incorporated into the model carbon structures by co- 
carbonization of the acenaphthylene and resol with elemental sulfur 
and dibenzothiophene sulfone, heating at 5°C min —', under argon 
to 900°C. Total surface areas were measured by adsorption of car- 
bon dioxide at 195 K.The use of a CAHN microbalance allows for 
active surface area measurements to be made. Gasifications in 
oxygen, using a microbalance to 25 wt.% bum-off generate intemal 
surface areas dependent on the carbon being studied, varying from 
35 to ~900 m* g~'. Similarly, as seen from the scanning electron 
micrographs there are differences in the topographies developed 
during gasification. This must reflect differences in structures. Con- 
clusions of the study are summarized as follows. Sulfur within 
chars from coals influences the mode of gasification of the char. 
Oxides of sulfur are evolved ahead of the main carbon oxide 
peaks. This indicates preferential oxidation of sulfur atoms from the 
carbon lattice. This preferential removal appears to enhance the 
reactivity of the internal carbon surface. The reactivity of these in- 
ternal surfaces is sensitive to new structures generated within the 
carbons/chars by the incorporation of sulfur in some way within the 
surface during carbonizations. Incorporation of sulfur within chars 
may be a significant parameter in terms of methods of gasification 
of char particles, generation of cenospheres, etc. 
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8101 (DOE/PC/91334-T135) Combustion of Illinois coals 
and chars with natural gas: Final technical report, September 
1, 1991—August 31, 1992. Buckius, R.O. (Illinois Univ., Urbana- 
Champaign, IL (United States)); Peters, J.E.; Krier, H. Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States). 
[1992]. 30p. Sponsored by USDOE, Washington, DC (United 
States);lllinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FG22-91PC91334. Order Number 
DE94005736. Source: OSTI; NTIS; GPO Dep. 

Combined combustion of coal and natural gas offers advantages 
compared to burning coal or natural gas alone. For example, low 
volatile coals (or chars) derived from treatment or gasification pro- 
cesses can be of limited use due to their poor flammability 
characteristics. However, the use of natural gas in conjunction with 
the solid fuel can provide the necessary “volatiles” to enhance the 
combustion. Also, natural gas provides a clean cofiring fuel source 
which can enhance the usefulness of coals with high sulfur con- 
tent. Addition of natural gas may reduce SO, emissions through 
increased sulfur retention in the ash and reduce NO, emissions by 
varying local stoichiometry and temperature levels. This research 
program addresses the contributions and the mechanisms of cofir- 
ing natural gas with Illinois coal through studies of particle ignition, 
burning rates and ash characterization. 


8102 (DOE/PC/92190-T1) Fundamental study of ash for- 
mation and deposition: Effect of reducing stoichiometry: 
Quarterly report No. 1, 18 May 1993-30 June 1993. Helble, J.J. 
PSI Technology Co., Andover, MA (United States). PowerServe 
Div. Nov 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-93PC92190. (PSI-1178). Or- 
der Number DE94005787. Source: OSTI; NTIS; GPO Dep. 

This project is designed to examine the effects of combustion 
stoichiometry on the fundamental aspects of ash formation and ash 
deposit initiation. Technical objectives are: to identify the partition- 
ing of inorganic coal constituents among vapor, submicron fume, 
and fly ash products generated during the combustion of pulver- 
ized coal; to identify and quantify the fundamental processes by 
which the transformations of minerals and organically-associated 
inorganic species occur, and; to incorporate the effects of combus- 
tion stoichiometry into an Engineering Model for Ash Formation. 
Specific accomplishments during this quarter are as follows: The 
Project Program Plan was prepared and the subcontractors were 
authorized to begin work in this program. Acquisition of pyrite and 
kaolinite minerals for use in synthetic char production was begun. 
A fragmentation submodel was completed and incorporated into 
the PSI Engineering Model for Ash Formation (EMAF) that was de- 
veloped previously. 


8103 (DOE/PC/92526-T4) Rheology of coal-water siurries 
prepared by the HP roll mill grinding of coal: Quarterly techni- 
cal progress report No. 4, June 1—August 1993. Fuerstenau, 
D.W. California Univ., Berkeley, CA (United States). Sep 1993. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92526. Order Number DE94004521. Source: 
OSTI; NTIS; GPO Dep. 

During the Fourth Quarter, we studied the effect of the initial mix- 
ing procedure in the preparation of coal-water slurries, the storage 
time of ground coal samples, and the addition of anionic surfac- 
tants such as 2-TEPA on the rheology of coal-water slurries. The 
details of these studies are presented in the following paragraphs. 


8104 (DOE/PETC/TR-93/4) industrial- and utility-scale 
coal-water fuel demonstration projects. Hathi, V. (Science Appli- 
cations International Corp., Pittsburgh, PA (United States)); 
Ramezan, M.; Winslow, J. USDOE Pittsburgh Energy Technology 
Center, PA (United States); Science Applications International 
Corp., Pittsburgh, PA (United States); Burns and Roe Services 
Corp., Pittsburgh, PA (United States). Jan 1993. 93p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94004250. Source: OSTI; NTIS; GPO Dep. 

Laboratory-, pilot-, and large-scale CWF combustion work has 
been performed primarily in Canada, China, Italy, Japan, Korea, 
Sweden, and the United States, and several projects are still 
active. Sponsors have included governments, utilities and their re- 
search arms, engine manufacturers, equipment suppliers, and 
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other organizations in attempts to show that CWF is a viable alter- 
native to premium fuels, both in cost and performance. The 
objective of this report is to present brief summaries of past and 
current industrial- and utility-scale CWF demonstrations in order to 
determine what lessons can be learned from these important, 
highly visible projects directed toward the production of steam and 
electricity. Particular emphasis is placed on identifying the CWF 
characteristics; boiler type, geometry, size, and location; length of 
the combustion tests; and the results concerning system perfor- 
mance, including emissions. 


8105 (NEI-DK-1448) Reduction of N20 from CFB combus- 
tion with afterburning of gas: Influence of sulphur capture and 
modelling of the chemical reactions. Gustavsson, L. (Swedish 
National Testing and Research Institute (Sweden)); Glarborg, P.; 
Leckner, B. Nordisk Gasteknisk Center, Hoersholm (Denmark). 
Dec 1993. 26p. Order Number DE94743460. Source: OSTI; NTIS. 

Two aspects of gas injection in the flue gas entrance of the cy- 
clone as a means of reducing nitrous oxide (N2O) emissions from 
circulating fluidized bed (CFB) boilers were investigated. The first 
was the possible influence of an increased gas temperature on sul- 
phur capture. Full-scale experiments showed that under normal 
operating conditions sulphur capture is unaffected by afterburning 
at injection fuel ratios up to 18%. There seems however to an up- 
per limit in cyclone outlet temperature of about 1000 deg. C when 
operating at 5% O», and 950 deg. C at 2% Op respectively. Above 
these temperatures, SO2 emissions tend to increase, reflecting a 
reemission. The practical impact of this limit is small, since N2O re- 
duction ratios of 80-85% are achieved at temperatures below the 
limit. The second aspect was a possible reduction in efficiency of 
afterburning through radical quenching of particles. Calculations 
were performed, using a C,/C2/C3/N chemical kinetic scheme, in- 
cluding heterogeneous reaction of radicals with carbon on the 
particle surface as well as recombination on the surface. Input 
concentrations of gas components and particles as well as particle- 
size distribution and flow rates were taken from full-scale 
experiments. The calculations showed that particle quenching of 
radicals had little influence on N2O levels at lean conditons. At 
near-stoichiometric conditions, the impact is more pronounced. 
Also for NO concentrations, particle quenching has a negligible ef- 
fect at lean conditions. At low oxygen contents, the presence of 
particles potentially improves the NO reduction that can be ob- 
tained in the cyclone. Particle quenching could not however explain 
differences between earlier calculations and full-scale experiments. 
The agreement between present calculations and experimental 
data was on the contrary good, due to inclusion of revised kinetic 
data for the N20 + OH reaction. (au) (28 refs.) 


8106 (NUTEK-FBT-—93-12) Development of a computer 
model for NO, prediction at pulverized fuel combustion. 
Grimsberg, M. (Lund Univ. (Sweden). Dept. of Chemical Engineer- 
ing Il). Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). Nov 1993. 118p. (In 
Swedish, English). Project NUTEK-276-241. Order Number 
DE94743525. Source: OSTI; NTIS. 

This report summarizes the ongoing work on NO,-chemistry 
during combustion at the department of chemical engineering, Uni- 
versity of Lund. The first section describes the changes in the 
chemistry model. Twenty-seven reactions for sulfur chemistry and 
189 reactions for simple hydrocarbons has been added in the data- 
base for chemical reactions. More kinetic reactor models and 
equilibrium calculations are introduced in the program. It is also 
possible to simulate reactor series. A master thesis on the applica- 
tion to calculation of flammable limit is enclosed. The second part 
describes the efforts to find the errors in the combustion model. 
The work has not been successful . 


8107 (SAND-94-8215) Coal Combustion Science quarterly 
progress report, January-March 1993: Task 1, Coal char com- 
bustion: Task 2, Fate of mineral matter. Hardesty, D.R. (ed.); 
Hurt, R.H.; Baxter, L.L. Sandia National Labs., Livermore, CA 
(United States). Feb 1994. 57p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE94006621. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to obtain insights into the mecha- 
nisms of combustion, fragmentation, and final burnout, and to use 





the insights to aid in the interpretation of the quantitative data gen- 
erated in Subtasks 1 and 2. The initial image sequences for Illinois 
No. 6 coal confirm the presence of an early near-extinction process 
(discussed in previous reports) and the asymptotic nature of the 
carbon burnout process. The technique also provided important 
new insights into the processes of particle fragmentation and reag- 
glomeration at high burnout. During this quarter, chemical 
fractionation tests on coals pulverized to different sizes were com- 
pleted. These data will help us to asses the accuracy of the fuels 
characterizations for the purpose of interpreting inorganic release 
during coal devolatilization. Chemical fractionation tests on mineral 
species are proceeding for the same purposes, but these are not 
yet completed. 


0150 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 8125, 9261, 9262, 9281 
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Refer also to citation(s) 8702, 8707, 10609 


8108 (DOE/MC/26018-3614) The genotoxicity studies of 
mild gasification product, MRE#1, in mammalian cells: [Quar- 
terly technical progress report, July 1, 1993-September 30, 
1993]. National Inst. for Occupational Safety and Health, Morgan- 
town, WV (United States). [1993]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al21-89MC26018. 
Order Number DE94006124. Source: OSTI; NTIS; GPO Dep. 

The major hypothesis of carcinogenesis is that malignancy is 
due to an alteration (mutation) of the genetic material in a somatic 
cell. Reactive electrophilic metabolites are generated from many 
chemicals by the action of endogenous mixed function oxidases. 
These reactive metabolites may bind to cellular macromolecules 
such as DNA, and can, therefore, initiate a mutagenic or carcino- 
genic event. Prokaryotes and non-mammalian eukaryotes are used 
in mutation assays, while cultured mammalian cells are generally 
used for mutagenic as well as clastogenic tests examining alter- 
ations and damage to the DNA and/or chromosomes of somatic 
cells. One of the first mammalian cell lines used in genotoxicity 
studies is V79, which was derived from Chinese hamster lung 
cans. According to the test plan on toxicity studies of mild gasifica- 
tion products, mammalian cell in vitro assays are to be performed 
on selected samples displaying mutagenic activity in the Ames as- 
say. The results of the Ames testing of the mild gasification sample 
MRE#1 indicate weak, but significant mutagenic activity. Hence, 
assays for the induction of gene mutation, sister chromated ex- 
change and micronucleus formation in V79 cells have been carried 
out for the sample. This paper reports the results of these assays. 
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8109 (CONF-931156-24) Gulf of Mexico Oil and Gas Atlas 
Series: Play analysis of oligocene and miocene reservoirs 
from Texas State Offshore Waters. Seni, S.J.; Finley, R.J. Texas 
Univ., Austin, TX (United States). Bureau of Economic Geology. 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States). From Fuels technology contractors’ review meeting; Mor- 
gantown, WV (United States); 16-18 Nov 1993. Order Number 
DE94000083. Source: OSTI; NTIS; GPO Dep. 

The objective of the Offshore Northern Gulf of Mexico Oil and 
Gas Resource Atlas Series is to define hydrocarbon plays by inte- 
grating geologic and engineering data for oil and gas reservoirs 
with large-scale patterns of depositional basin fill and geologic age. 
The primary product of the program will be an oil and gas atlas set 
for the offshore northern Gulf of Mexico and a computerized geo- 
graphical information system of geologic and engineering data 
linked to reservoir location. The oil and gas atlas for the Gulf of 
Mexico will provide a critically compiled, comprehensive reference 
that is needed to more efficiently develop reservoirs, to extend field 
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limits, and to better assess the opportunities for intrafield explo- 
ration. The play atlas will provide an organizational framework to 
aid development in mature areas and to extend exploration 
paradigms from mature areas into frontier areas deep below the 
shelf and into deep waters of the continental slope. In addition to 
serving as a model for exploration and education, the offshore at- 
las will aid resource assessment efforts of State, Federal, and 
private agencies by allowing for greater precision in the extrapola- 
tion of variables within and between plays. Classification and 
organization of reservoirs into plays have proved to be effective in 
previous atlases produced by the Bureau, including the Texas oil 
and gas atlases, the Midcontinent gas atlas, and Central and East- 
ern Gulf Coast gas atlas. 


8110 (DOE/BC/14425-T14) Establishment of an oil and 
gas database for increased recovery and characterization of 
oil and gas carbonate reservoir heterogeneity: [Quarterly tech- 
nical progress report], July 1-September 30, 1989. Mancini, 
E.A. Alabama Geological Survey, University, AL (United States). 
19 Apr 1989. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89BC14425. Order Number 
DE90001230. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to augment the National Reservoir 
Database (TORIS database) and to increase our understanding of 
geologic heterogeneities that affect the recoveries of oil and gas 
from carbonate reservoirs in the State of Alabama and to identify 
those resources that are producible at moderate cost. This objec- 
tive will be achieved through detailed geological, geostatistical, and 
engineering characterization of typical Jurassic Smackover Forma- 
tion hydrocarbon reservoirs in selected productive fields in the 
State of Alabama. These studies will be utilized to develop and test 
mathematical models for prediction of the effects of reservoir het- 
erogeneities. 


8111 (DOE/ID/12839-12) Characterization of oil and gas 
reservoir heterogeneity: Final report, November 1, 1989—June 
30, 1993. Sharma, G.D. Alaska Univ., Fairbanks, AK (United 
States). Petroleum Development Lab. Sep 1993. 606p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG07- 
901D12839. Order Number DE94005526. Source: OSTI; NTIS; 
GPO Dep. 

The Alaskan North Slope comprises one of the Nation’s and the 
world’s most prolific oil province. Original oil in place (OOIP) is 
estimated at nearly 70 BBL (Kamath and Sharma, 1986). General- 
ized reservoir descriptions have been completed by the University 
of Alaska’s Petroleum Development Laboratory over North Slope’s 
major fields. These fields include West Sak (20 BBL OOIP), Ugnu 
(15 BBL OOIP), Prudhoe Bay (23 BBL OOIP), Kuparuk (5.5 BBL 
OOIP), Milne Point (8 BBL OOIP), and Endicott (1 BBL OOIP). 
Reservoir description has included the acquisition of open hole log 
data from the Alaska Oil and Gas Conservation Commission 
(AOGCC), computerized well log analysis using state-of-the-art 
computers, and integration of geologic and logging data. The stud- 
ies pertaining to fluid characterization described in this report 
include: experimental study of asphaltene precipitation for enriched 
gases, CO* and West Sak crude system, modeling of asphaltene 
equilibria including homogeneous as well as polydispersed thermo- 
dynamic models, effect of asphaltene deposition on rock-fluid 
properties, fluid properties of some Alaskan north slope reservoirs. 
Finally, the last chapter summarizes the reservoir heterogeneity 
classification system for TORIS and TORIS database. 


8112 (DOE/MC/28087-3596) Integrated seismic study of 
naturally fractured tight gas reservoirs: Technical progress re- 
port for the period: 7/1/93—9/31/93. Mavko, G.; Nur, A. Stanford 
Univ., CA (United States). Dept. of Geophysics. 23 Oct 1993. lip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-91MC28087. Order Number DE94005793. Source: 
OSTI; NTIS; GPO Dep. 

The study area is located at the southern end of the Powder 
River Basin in Converse County in east-central Wyoming. It is a 
low permeability fractured site, with both gas and oil present. 
Reservoirs are highly compartmentalized due to the low permeabili- 
ties, and fractures provide the only practical paths of production. 
During this eighth quarter of the seismic study of this area, work 
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continued in processing seismic data, collecting additional geologi- 
cal information to aid in the interpretation, and integrating regional 
structural information and fracture trends with observations of 
structure in the study area. 


8113 (DOE/SF/00098—-94/C0294) LBL/industry Heteroge- 
neous Reservoir Performance Definition Project. Benson, S.M.; 
Majer, E.L.; Long, J.C.S. Lawrence Berkeley Lab., CA (United 
States). [1993]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-931156— 
2: Fuels technology contractors’ review meeting, Morgantown, WV 
(United States), 16-18 Nov 1993). Order Number DE94006016. 
Source: OSTI; NTIS; GPO Dep. 

In this paper the investigator discusses hydrologic and seismic 
characterization of a fractured limestone and shale/sandstone for- 
mations based on a set of interference test data and vertical 
seismic profile (VSP)/tomographic imaging. Numerical inversions 
have been carried to build conceptual models for the Ft. Riley for- 
mation based on “equivalent discontinuum” and “variable aperture 
continuum” approaches. The analysis suggests the following 
conclusions: Stochastic inverse approaches were successful in re- 
producing the transient pressure behavior at the pumping and 
observation wells and appear to be viable means for characterizing 
fractured formation. The conceptual models for the Ft. Riley forma- 
tion derived based on both continuum as well as discontinuum 
approaches indicate presence of a preferential pathway between 
wells GW-2 and GW-5 to the north of well GW-3. An attempt was 
made to verify the conceptual models by predicting the build data 
during the test Pump 58. The field data was affected by rainfall; 
however, the conceptual models appear to generate the expected 
trend. Multi-component VSP is useful for determining fracture orien- 
tation. High frequency (up to 5000 hz) imaging of the subsurface is 
possible at moderate scales (few hundred meters). P-wave imaging 
of fractured rocks using traveltime and amplitude studies give use- 
ful information on fracture density, location and orientation. 


8114 (NEI-DK—1400) Interval velocities in the Danish 
Central Trough. DGU Datadocumentation, 23, DGU Datadocu- 
mentation, 23. Japsen, J. Danmarks Geologiske Undersoegelske, 
Copenhagen (Denmark). 1992. 132p. Contract ENS-1313/91-0002. 
Order Number DE94740140. Source: OSTI; NTIS. 

EFP-91. 

Interval velocity is calculated for a number of lithostratigraphic 
units in the Danish Central Trough based on two-way times and 
depths encountered in 76 exploration and appraisal wells released 
by January ist 1993. For most of these units velocity increases 
with depth and linear velocity parameters are estimated for these 
units. The correction needed to calibrate the linear velocity model 
to well data is the change in the constant term in the model for a 
given layer, that will lead to the measured thickness of that layer in 
a given well. This calibration constant, the velocity anomaly, is cal- 
culated in each well for each layer with given linear velocity 
parameters. As the compaction effect of the late Cenozoic subsi- 
dence is limited, linear velocity parameters and velocity anomalies 
are calculated relative to depth below top Middle Miocene. For 
each of the units optimal constant velocity for depth conversion is 
given, as well as the range of velocity, depth to top and thickness 
of the unit for wells drilled away from diapirs and for wells drilled 
on or near diapirs. The data are presented in tables and as maps 
and cross plots. (au) (10 refs.) 


8115 (NEI-DK-1401) Definition of velocity models to im- 
prove seismic mapping of hydrocarbon reservoir: Final report. 
DGU Service report, 78, DGU Service report, 78. Japsen, P. Dan- 
marks Geologiske Undersoegelske, Copenhagen (Denmark). 1993. 
25p. Contract ENS-1313/91-0002. Order Number DE94740141. 
Source: OSTI; NTIS. 

EFP-91. 

The present publication is the final report in the research project 
"Definition of velocity models to improve seismic mapping of hydro- 
carbon reservoirs” carried out at the Geological Survey of 
Denmark. The most important results of the study are: Compilation 
of well velocity data from the Danish Central Trough, establishment 
of a method to evaluate the success of depth conversion methods, 
establishment of a general method for depth conversion of maps: 
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"Velocity-anomaly depth conversion”, optimization of depth conver- 
sion for four post-Middie Jurassic layers in the Danish Central 
Trough, regionally and in local areas, highlighting the importance of 
overpressure on the retarded compaction of the pre-Late Miocene 
strata in the central North Sea, quantification of the influence of 
Neogene uplift on Danish territory. Understanding of the importance 
of the uplift on seismic velocities in Denmark. (EG) (91 refs.) 
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8116 (DOE/BC/14880-5) improved techniques for fluid di- 
version in oil recovery: First annual report. Seright, R.S. New 
Mexico Inst. of Mining and Technology, Socorro, NM (United 
States). New Mexico Petroleum Recovery Research Center. Dec 
1993. 283p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92BC14880. Order Number 
DE94000113. Source: OSTI; NTIS; GPO Dep. 

This three-year project has two general objectives. The first ob- 
jective is to compare the effectiveness of gels in fluid diversion with 
those of other types of processes. Several different types of fluid- 
diversion processes are being compared, including those using 
gels, foams, emulsions, and particulates. The ultimate goals of 
these comparisons are to (1) establish which of these processes 
are most effective in a given application, and (2) determine whether 
aspects of one process can be combined with those of other pro- 
cesses to improve performance. Analyses and experiments are 
being performed to verify which materials are the most effective in 
entering and blocking high-permeability zones. Another objective of 
the project is to identify the mechanisms by which materials (partic- 
ularly gels) selectively reduce permeability to water more than to 
oil. This report describes work performed during the first year of the 
project. Following the introduction, Chapters 2 through 5 present 
several surveys concerning field applications of gel treatments. 
Based on the results of the surveys, guidelines are proposed in 
Chapter 5 for the selection of candidates for gel treatments (both 
injection wells and production wells). Chapters 6, 7, 8, and 11 dis- 
cuss theoretical work that was performed during the project. 
Chapter 6 examines whether Hall plots indicated selectivity during 
gelant placement. Chapter 7 discusses several important theoreti- 
cal aspects of gel treatments in production wells with water-coning 
problems. Chapter 8 considers exploitation of density differences 
during gelant placement. Chapter 11 presents a preliminary consid- 
eration of the use of precipitates as blocking agents. Chapters 9 
and 10 detail the experimental work for the project. Chapter 9 
describes an experimental investigation of gelant placement in frac- 
tured systems. Chapter 10 describes experiments that probe the 
mechanisms for disproportionate permeability reduction by gels. 


8117 (DOE/MC/26031-3607) Field verification of CO>- 
foam: [Quarterly report], July 1-September 30, 1993. Martin, 
F.D.; Heller, J.P.; Weiss, W.W. New Mexico Inst. of Mining and 
Technology, Socorro, NM (United States). New Mexico Petroleum 
Recovery Research Center. [1993]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG21-89MC26031. 
Order Number DE94005898. Source: OSTI; NTIS; GPO Dep. 

The objectives of this cooperative industry-university-government 
project are to (1) transfer promising laboratory research to a field 
demonstration test, (2) provide research support to design and im- 
plement the test, and (3) evaluate the use of foam for mobility 
control and fluid diversion in a field CO, flood. The favorable pro- 
duction responses resulting from the first foam injection test are 
described in our previous progress reports. Based on that favor- 
able response, a second foam test was initiated during the last 
quarter in the same injection well used for the first foam test. How- 
ever, at some period after the initiation of the second foam test on 
May 21, 1998, a facilities problem was discovered at the field site. 
Normal in . action operations invo'ved the blending of about one- 
third produced gas (containing 70-75% COz2)with about two-thirds 
purchased CO. Because of the high temperatures observed in 
June to July, and the corresponding higher injection pressures, a 
greater than normal volume of produced gas was being injected. 
This condition resulted in a lower hydrostatic gradient and a some- 
what higher surface injection pressure. Because it would be difficult 





to distinguish the pressure response due to the foam injection from 
the pressure increases caused by the change in injected gas com- 
position, the decision was reached to abort the second foam test 
until a stabilized baseline could be re-established. 


8118 (Jue+-2762) Investigations into oil reservoir wettabil- 
ity using contact angle measurements at minerals and rocks. 
Lemke, H. Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Chemie und Dynamik der Geosphaere 4: Erdoel und Organische 
Chemie; Technische Hochschule Aachen (Germany). May 1993. 
167p. (In German). Order Number DE94739017. Source: OSTI; 
NTIS (US Sales Only). 

Oil reservoir wettability, in conjunction with a number of other 
factors, determines the oil recovery rare. The aim of this investiga- 
tion was to correlate oil reservoir wettability with mineral or 
oil-water composition and temperature. Parameters which decrease 
water-wettability were of special interest. Wettability was deter- 
mined by measuring contact angles of idealized oil/water systems 
against polished reservoir related minerals and reservoir rocks. The 
"Dynamic Wilhelmy Method” was used. Also, contact angles at pol- 
ished source rock plates were conducted. (orig.) 


8119 (LBL-30935) Thin-film forces in pseudoemulsion 
films. Bergeron, V. (California Univ., Berkeley, CA (United States). 
Dept. of Chemical Engineering); Radke, C.J. Lawrence Berkeley 
Lab., CA (United States). Jun 1991. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9109428-—1: 6. Institut Francais du Petrole (IFP) exploration 
and production research conference, Saint-Raphael (France), 4-6 
Sep 1991). Order Number DE94006291. Source: OSTI; NTIS; 
GPO Dep. 

Use of foam for enhanced oil recovery (EOR) has shown recent 
success in steam-flooding field applications. Foam can also provide 
an effective barrier against gas coning in thin oil zones. Both of 
these applications stem from the unique mobility-control properties 
a stable foam possesses when it exists in porous media. Unfortu- 
nately, oil has a major destabilizing effect on foam. Therefore, it is 
important for EOR applications to understand how oil destroys 
foam. Studies all indicate that stabilization of the pseudoemulsion 
film is critical to maintain foam stability in the presence of oil. 
Hence, to aid in design of surfactant formulations for foam insensi- 
tivity to oil the authors pursue direct measurement of the thin-film 
or disjoining forces that stabilize pseudoemulsion films. Experimen- 
tal procedures and preliminary results are described. 


8120 (NEI-NO-380) An experimental study of tracers for 
labelling of injection gas in oil reservoirs. Dugstad, Oe. (Inst. 
for Energiteknikk, Kjeller (Norway)). Bergen Univ. (Norway). 1992. 
128p. Order Number DE94613151. Source: OSTI; NTIS; INIS. 

Reprints of four previously printed papers are attached. 

This work demonstrates the feasibility of the PMCP and PMCH 
as tracers in field experiments. These compounds have properties 
which make them as well suited for well to well studies as the 
more common tracers CH3T and ®5kKr. In an injection project car- 
ried out at the Gullfaks field in the North Sea the two PFCs verified 
communication between wells. This implies communication 
between different geological layers in the reservoir and also com- 
munication across faults within the same layers. Laboratory studies 
carried out have focused on the retention of the tracers in dynamic 
flooding experiments under conditions comparable with those in the 
petroleum reservoirs. Simultaneous injection of a variety of tracers 
has shown individual variations in tracer retention which are 
caused by important reservoir parameters as fluid saturation and 
rock properties. By proper design of field injection programs the 
tracers response may therefore be used to estimate fluid saturation 
if actual rock properties are known. 45 refs., 20 figs., 13 tabs. 
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Refer also to citation(s) 8015, 9863 


8121 (DOE/ER/14221—4) Control of a_ catalytic fluid 
cracker. Arbel, A.; Huang, Z.; Rinard, |.; Shinnar, R. City Coll., 
New York, NY (United States). Dept. of Chemical Engineering. 13 
Dec 1993. 82p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FG02-91ER14221. 
DE94005603. Source: OSTI; NTIS; GPO Dep. 
Control offers an important tool for savings in refineries, mainly 
by integration of process models into on-line control. This paper is 
part of a research effort to better understand problems of partial 
control; control of a Fluid Catalytic Cracker (FCC) is used as ex- 
ample. Goal is to understand better the control problems of an 
FCC in context of model based control of a refinery, and to under- 
stand the general problem of designing partial control systems. 


Order Number 


0205 Products and By-Products 
Refer also to citation(s) 8016 


0206 Health and Safety 
Refer also to citation(s) 10609, 10610 


0207 Economic, industrial, and Business Aspects 
Refer also to citation(s) 8137, 9261, 9262 


8122 (DGEMP-OE-037) The motor fuel consumption of 
automobiles in France. Ministere de I'Industrie, des Postes et 
Telecommunications et du Commerce Exterieur, 75 - Paris 
(France). Direction Generale de l’Energie et des Matieres Pre- 
mieres. Feb 1992. 11ip. (In French). Order Number DE94612406. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the results of a study on the motor-fuel 
consumption of automobiles in France between april 1987 and de- 
cember 1990. Statistical data on fuel consumption; consumption 
rates by socio-professional category, motor-fuel or vehicles type; 
seasonal variations and age dependence, are given. 4 figs., 11 
tabs. 


8123 (DGEMP-OE-164) The motor fuel consumption of 
automobiles in France. Ministere de I'Industrie, des Postes et 
Telecommunications et du Commerce Exterieur, 75 - Paris 
(France). Direction Generale de l'Energie et des Matieres Pre- 
mieres. Jul 1993. 13p. (In French). Order Number DE94612407. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the results of a study on the motor-fuel 
consumption of automobiles in France between april 1987 and de- 
cember 1992. Statistical data on fuel consumption; consumption 
rates by socio-professional category, motor-fuel or vehicles type; 
seasonal variations and age dependence, are given. 4 figs., 11 
tabs. 


8124 (DOE/EIA-0109(94/01)) Petroleum supply monthly, 
January 1994. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Oil and Gas. Jan 1994. 162p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94006134. Source: OSTI; NTIS; GPO Dep. 

Data presented describe the supply and disposition of petroleum 
products in the United States and major US geographic regions. 
The data series describe production, imports and exports, inter- 
Petroleum Administration for Defense (PAD) District movements, 
and inventories by the primary suppliers of petroleum products in 
the United States. The reporting universe includes those petroleum 
sectors in primary supply. Included are: petroleum refiners, motor 
gasoline blenders, operators of natural gas processing plants and 
fractionators, inter-PAD transporters, importers, and major inventory 
holders of petroleum products and crude oil. When aggregated, the 
data reported by these sectors approximately represent the con- 
sumption of petroleum products in the United States. 


8125 (DOE/EIA-0206(92)) Performance profiles of major 
energy producers 1992. USDOE Energy information Administra- 
tion, Washington, DC (United States). Office of Energy Markets 
and End Use. 13 Jan 1994. 148p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94005992. Source: 
OSTI; NTIS; INIS; GPO; GPO Dep. 

Performance Profiles of Major Energy Producers 1992 is the six- 
teenth annual report of the Energy Information Administration's 
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(EIA) Financial Reporting System (FRS). The report examines fi- 
nancial and operating developments, with particular reference to 
the 25 major energy companies (the FRS companies) required to 
report annually on Form EIA-28. Financial information is reported 
by major lines of business, including oil and gas production, 
petroleum refining and marketing, and other energy operations. Do- 
mestic and international operations are examined separately in this 
report. The data are presented in the context of key energy market 
developments with a view toward identifying changing strategies of 
corporate development and measuring the apparent success of 
current ongoing operations. 


8126 (DOE/EIA-0380(93/12)) Petroleum marketing 
monthly, December 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 16 
Dec 1993. 185p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94004553. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oil and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


8127 (DOE/EIA-0380(94-01)) Petroleum marketing 
monthly, January 1994. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 1 Feb 
1994. 183p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94006460. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


8128 (DOE/EIA—0520(94/01)) International Petroleum 
Statistics Report, January 1994. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Energy 
Markets and End Use. 31 Jan 1994. 62p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94006454. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section 1 contains time series data 
on world oil production, and on oil demand and stocks in the orga- 
nization for Economic Cooperation and Development (OECD). This 
section contains annual data beginning in 1985, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for world. This balance is presented in quarterly 
intervals for the most recent two years. Section 3 presents data on 
oil imports by OECD countries. This section contains annual data 
for the most recent year, quarterly data for the most recent two 
quarters, and monthly data for the most recent twelve months. 
Section 4 presents annual time series data on world oil production 
and oil stocks, demand, and trade for the years 1970 through 
1992; OECD stocks from 1973 through 1992; and OECD trade 
from 1982 through 1992. 


8129 


(DOE/EIA-0538(93/94-11)) Winter fuels report week 
ending, December 17, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 23 
Dec 1993. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94004650. Source: OSTI; NTIS; GPO 
Dep. 
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The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s 1, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


8130 (DOE/EIA—0538(93/94-12)) Winter fuels report week 
ending, December 24, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 30 
Dec 1993. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94004817. Source: OSTI; NTIS; GPO 
Dep. 

This document is intended to provide concise, timely information 
to the industry, the press, policymakers, consume analysts, and 
State and local governments on the following topics: distillate fuel 
oil net production, imports and stocks on a US level and for all 
Petroleum Administration for Defense Districts (PADD) and product 
supplied on a US level; propane net production, imports and stocks 
on a US level and for PADD’s |, Il, and Ill; natural gas supply and 
disposition and underground storage for the US and consumption 
for all PADD’S; as well as selected National average prices. resi- 
dential and wholesale pricing data for heating oil and propane for 
those States participating in the joint Energy Information Adminis- 
tration (EIA)/State Heating Oil and Propane Program; crude oil and 
petroleum price comparisons for the US and selected cities; and a 
6-10 Day, 30-Day, and 90-Day outlook for temperature and precipi- 
tation and US total heating degree-days by city. 


8131 (DOE/EIA-0538(93/94-14)) Winter fuels report, week 
ending January 7, 1994. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 13 Jan 
1994. 77p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94005869. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD's |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing, data for heating oil and 
propane for those States participating, in the joint Energy Informa- 
tion Administration (ElA)/State Heating, Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


8132 (DOE/EIA-0538(93/94-15)) Winter fuels report, week 
ending January 14, 1994. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 21 
Jan 1994. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94005870. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and III; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 





propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


8133 (DOE/EIA—0538(93/94-16)) Winter fuels report, week 
ending January 21, 1994. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 27 Jan 
1994. 76p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94005937. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


8134 (DOE/EIA—0538(93/94-17)) Winter fuels report, week 
ending January 28, 1994. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 3 Feb 
1994. 77p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94006455. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; natural 
cas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices. Residential and wholesale pricing, data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating, degree-days by city. 


8135 (DOE/EIA-0538(93/94-18)) Winter fuels report week 
ending, February 4, 1994. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 10 
Feb 1994. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94006791. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; Propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; Natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S (as well as selected National average 
prices); Residential and wholesale pricing data for heating, oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating, Oil and Propane Program; 
Crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 day, 30-day, and 90-day outlook for temperature 
and precipitation and US total heating degree-days by city. 
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Refer also to citation(s) 8138, 8733, 8734, 8735, 10286, 10391 
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0220 Transport, Handling, and Storage 
Refer also to citation(s) 10391 


8136 (DOE/EE-0290) Strategic Petroleum Reserve: Quar- 
terly report. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of Strategic Petroleum Re- 
serve. 15 Nov 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94005863. Source: OSTI; NTIS; 
GPO Dep. 

The Strategic Petroleum Reserve serves as one of the most im- 
portant investments in reducing the Nation’s vulnerability to oil 
supply disruptions. This Quarterly Report highlights activities under- 
taken during the third quarter of calendar year 1998, including: 
inventory of petroleum products stored in the Reserve, under con- 
tract and in transit at the end of the calendar quarter; fill rate for 
the quarter and projected fill rate for the next calendar quarter; av- 
erage price of the petroleum products acquired during the calendar 
quarter; current and projected storage capacity and plans to accel- 
erate the acquisition or construction of such capacity; analysis of 
existing or anticipated problems with the acquisition and storage of 
petroleum products and future expansion of storage capacity; funds 
obligated by the Secretary from the SPR Petroleum Account and 
the Strategic Petroleum Reserve Account during the prior calendar 
quarter and in total; and major environmental actions completed, in 
progress, or anticipated. Samples of the oil revealed two problems 
that, although readily correctable, have reduced the availability of 
some of the oil inventory for drawdown in the near-term. These 
problems are: (1) a higher-than-normal gas content in some of the 
crude oil, apparently from years of intrusion of methane form the 
surrounding salt formation; and (2) elevated temperatures of some 
of the crude oil, due to geothermal heating, that has increased the 
vapor pressure of the oil. Investigations are proceeding to deter- 
mine the extent to which gas intrusion and geothermal heating are 
impacting the availability of oil for drawdown. Preliminary designs 
have been developed for systems to mitigate both problems. 


8137 (NUTEK-R-93-41) The Swedish oil market in transi- 
tion. Zsiga, A. Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). 1993. 65p. (in 
Swedish). Order Number DE94743571. Source: OSTI; NTIS; INIS. 

The aim of this report is to describe and analyze structural 
changes in the swedish oil market, its causes, the situation within 
the most important market segments, and the strategies of the 
most important oil companies. An attempt is also made to describe 
a future development on the market regarding structure and com- 
petition instruments. 10 figs. 


8138 (Y/SUB—92-99928C/3) Revised corrective action plan 
for underground storage tank 2331-U at the Building 9201-1 
Site. Bohrman, D.E. (Oak Ridge Y-12 Plant, TN (United States)); 
Ingram, E.M. Science Applications International Corp., Oak Ridge, 
TN (United States); Oak Ridge Y-12 Plant, TN (United States). Sep 
1993. 144p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE94003684. Source: OSTI; NTIS; INIS; GPO Dep. 

This document represents the Corrective Action Plan for under- 
ground storage tank (UST) 2331-U, previously located at Building 
9201-1, Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. Tank 2331- 
U, a 560-gallon UST, was removed on December 14, 1988. This 
document presents a comprehensive summary of all environmental 
assessment investigations conducted at the Building 9201-1 Site 
and the corrective action measures proposed for remediation of 
subsurface petroleum product contamination identified at the site. 
This document is written in accordance with the regulatory require- 
ments of the Tennessee Department of Environment and 
Conservation (TDEC) Rule 1200-1-15-.06(7). 


0230 Properties and Composition 
Refer also to citation(s) 8173 


8139 (NIPER-531) Microcarbon residue yield and het- 
eroatom partitioning between volatiles and solids for whole 
vacuum resids and their liquid chromatographic fractions. 
Green, J.B.; Shay, J.Y.; Reynolds, J.W.; Green, J.A.; Young, L.L.; 
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White, M.E. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). Oct 1993. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
83FE60149. Order Number DE93000171. Source: OSTI; NTIS; 
GPO Dep. 

Five petroleum >1000°F resids were separated into compound 
type fractions using liquid chromatography. The coking tendency of 
each compound type was assessed using the microcarbon residue 
(MCR) test (ASTM D 4530). Heteroatom (N, S, Ni, V) partitioning 
between MCR solids versus volatiles was determined through anal- 
ysis of the starting fractions and the corresponding MCR solids. 
The weighted sum of MCR solid yields over all compound types in 
a given resid was typically in good agreement with the MCR yield 
of the whole resid. This finding agrees with prior studies indicating 
coke yield to be an additive property. Sulfur partitioning was also 
an additive property, was predictable from MCR yield, and was 
nearly independent of the initial form (sulfide, thiophenic, sulfoxide) 
present. Nitrogen and nickel partitioning were nonadditive and 
therefore composition dependent. Partitioning of vanadium into 
solids was essentially quantitative for all resids and their fractions. 
MCR solid yield was generally dependent only on H/C ratio. How- 
ever, there is some evidence indicating secondary dependence on 
hydrocarbon structure; i.e., that naphthenic rings reduce MCR in 
proportion to H/C by virtue of their effective hydrogen transfer prop- 
erties. Deposition of N and Ni into MCR solids over the fractions 
was often appreciably less than that of the whole resids, thereby 
indicating that interaction among various compound types was re- 
quired for maximum incorporation of those elements into coke. 


0250 Combustion 
Refer also to citation(s) 8086, 9270, 9605 


03 NATURAL GAS 


0302 Reserves, Geology, and Exploration 


Refer also to citation(s) 8109, 8111, 8112, 8114, 8115, 8151, 
8152, 8156, 9615, 10621 


8140 (DOE/MC/20422-94/C0315) Gas hydrate detection 
and mapping on the US east coast. Ahibrandt, T.S.; Dillon, W.P. 
Geological Survey, Reston, VA (United States). [1993]. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al21-83MC20422. (CONF-931156—-15: Fuels technology contrac- 
tors’ review meeting, Morgantown, WV (United States), 16-18 Nov 
1993). Order Number DE94005959. Source: OSTI; NTIS; GPO 
Dep. 

Project objectives are to identify and map gas hydrate accumula- 
tions on the US eastern continental margin using remote sensing 
(seismic profiling) techniques and to relate these concentrations to 
the geological factors that-contro] them. In order to test the remote 
sensing methods, gas hydrate-cemented sediments will be tested 
in the laboratory and an effort will be made to perform similar 
physical tests on natural hydrate-cemented sediments from the 
study area. Gas hydrate potentially may represent a future major 
resource of energy. Furthermore, it may influence climate change 
because it forms a large reservoir for methane, which is a very ef- 
fective greenhouse gas; its breakdown probably is a controlling 
factor for sea-floor landslides; and its presence has significant ef- 
fect on the acoustic velocity of sea-floor sediments. 


8141 (DOE/MC/26026-3592) A novel geotechnical/ 
geostatistical approach for exploration and production of nat- 
ural gas from multiple geologic strata: Technical progress 
report, April-June 1993. Brunk, R.G. West Virginia Coll., Beckley, 
WV (United States). 17 Aug 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26026. 
Order Number DE94005797. Source: OSTI; NTIS; GPO Dep. 

The project objective is to develop a methodology for high grad- 
ing areas of multistrata potential in southern West Virginia and to 
test it in up to five wells. The work consists of a two-phase re- 
search and development program to develop and verify a unique 
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approach to finding and developing natural gas resources, 
including coalbed methane and other natural gas resources. Ac- 
complishments for this past quarter are presented for the task on 
six month dewatering/production extension test. Well records for 
dewatering and natural gas production are presented for the 
months of April, May and June of 1993. 


8142 (DOE/MC/28087-94/C0291) Integrated seismic study 
of naturally fractured tight gas reservoirs. Mavko, G.M.; Nur, A. 
Stanford Univ., CA (United States). Dept. of Geophysics. [1993]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-91MC28087. (CONF-931156-5: Fuels technology 
contractors’ review meeting, Morgantown, WV (United States), 16- 
18 Nov 1993). Order Number DE94006019. Source: OSTI; NTIS; 
GPO Dep. 

Reflection seismic methods are, and will continue to be, the key 
geophysical tool for imaging these heterogeneities in the subsur- 
face of the earth. However, in spite of great advances in field 
acquisition techniques and computer processing power, the primary 
product of conventional seismic work is still only the spatial pattern 
of reflectivity, which is a measure of velocity variations. Most of the 
amplitude information goes unused. Although fracture zones may 
have a reflectivity signature, more often they will not, because of 
steeply dipping angles, limited offset range in the acquisition, a 
subtle impedance mismatch, or too thin a fractured zone relative to 
the wavelength. In fact, there is probably no single seismic at- 
tribute that will always tell us what we need to know about fracture 
zones. Our objective, in the project, is to integrate the principles of 
rock physics into a quantitative interpretation scheme that exploits 
the broader spectrum of fracture zone signatures: anomalous com- 
pressional and shear wave velocities; Q and velocity dispersion; 
increased velocity anisotropy amplitude variation with offset (AVO) 
response. Our goal is to incorporate four key elements: Acquisition 
and processing of seismic reflection field data. Theoretical studies 
of the anisotropic signatures of fractured rocks. Laboratory mea- 
surements of seismic velocity, velocity anisotropy, and attenuation 
in reservoir and cap rocks. Integration and interpretation of seismic, 
well log, and laboratory data, incorporating forward modeling. 


8143 (DOE/MC/28087-3561) Integrated seismic study of 
naturally fractured tight gas reservoirs: Technical progress re- 
port, April 1, 1993-June 31, 1993. Mavko, G.; Nur, A. Stanford 
Univ., CA (United States). Dept. of Geophysics. 26 Jul 1993. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-91MC28087. Order Number DE94005798. Source: 
OSTI; NTIS; GPO Dep. 

This was the seventh quarter of the contract. During this quarter 
we (1) continued the large task of processing the seismic data, (2) 
collected additional geological information to aid in the interpreta- 
tion, (3) tied the well log data to the seismic via generation of 
synthetic seismograms, (4) began integrating regional structural in- 
formation and fracture trends with our observations of structure in 
the study area, (5) began constructing a velocity model for time-to- 
depth conversion and subsequent AVO and raytrace modeling 
experiments, and (6) completed formulation of some theoretical 
tools for relating fracture density to observed elastic anisotropy. 
The study area is located at the southern end of the Powder River 
Basin in Converse County in east-central Wyoming. It is a low per- 
meability fractured site, with both gas and oil present. Reservoirs 
are highly compartmentalized due to the low permeabilities, and 
fractures provide the only practical drainage paths for production. 
The two formations of interest are: The Niobrara: a fractured shale 
and limey shale to chalk, which is a reservoir rock, but also its own 
source rock. The Frontier: a tight sandstone lying directly below 
the Niobrara, brought into contact with it by an unconformity. A 
basemap is presented with the seismic lines being analyzed for 
this project plus locations of 13 wells that we are using to supple- 
ment the analysis. The arrows point to two wells for which we have 
constructed synthetic seismograms. 


8144 (DOE/MC/28130-3534) Reserves in western basins: 
Part 1, Greater Green River basin. Scotia Group, Inc., Dallas, TX 
(United States); USDOE Morgantown Energy Technology Center, 
WV (United States). Oct 1993. 206p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-91MC28130. 
Order Number DE94000060. Source: OSTI; NTIS; GPO Dep. 





This study characterizes an extremely large gas resource located 
in low permeability, overpressured sandstone reservoirs located 
below 8,000 feet drill depth in the Greater Green River basin, 
Wyoming. Total in place resource is estimated at 1,968 Tef. Via ap- 
plication of geologic, engineering and economic criteria, the portion 
of this resource potentially recoverable as reserves is estimated. 
Those volumes estimated include probable, possible and potential 
categories and total 33 Tcf as a mean estimate of recoverable gas 
for all plays considered in the basin. Five plays (formations) were 
included in this study and each was separately analyzed in terms 
of its overpressured, tight gas resource, established productive 
characteristics and future reserves potential based on a constant 
$2/Mcf wellhead gas price scenario. A scheme has been devel- 
oped to break the overall resource estimate down into components 
that can be considered as differing technical and economic chal- 
lenges that must be overcome in order to exploit such resources: 
in other words, to convert those resources to economically recover- 
able reserves. Total recoverable reserves estimates of 33 Tcf do 
not include the existing production from overpressured tight reser- 
voirs in the basin. These have estimated ultimate recovery of 
approximately 1.6 Tef, or a per well average recovery of 2.3 Bef. 
Due to the fact that considerable pay thicknesses can be present, 
wells can be economic despite limited drainage areas. It is typical 
for significant bypassed gas to be present at inter-well locations 
because drainage areas are commonly less than regulatory well 
spacing requirements. 


8145 (DOE/MC/28135-94/C0292) Fracture detection, map- 
ping, and analysis of naturally fractured gas reservoirs using 
seismic technology. Hoekstra, P. (Coleman Research Corp., Or- 
lando, FL (United States)); Lynn, H. Coleman Research Corp., 
Orlando, FL (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-92MC28135. 
(CONF-931156—6: Fuels technology contractors’ review meeting, 
Morgantown, WV (United States), 16-18 Nov 1993). Order Number 
DE94006018. Source: OSTI; NTIS; GPO Dep. 

There are a number of producing gas fields in the United States 
where production is controlled by natural fractures. The host rock 
may consist of low porosity, low permeability formations, and wells 
completed in the unfractured rock have low productivity. On the 
other hand, wells intercepting fractured rocks may show good pro- 
duction. The objective of the research under this contract is to 
improve the technology for detecting fractures by surface geophys- 
ical methods. This remote detection of fractures will allow optimum 
placement of vertical or horizontal wells. The critical components of 
the project are: (1) Selection of a gas field with known production 
from naturally occurring fractures. The project scope does not allow 
for drilling of wells, so that evidence for occurrence of fractures 
and gas production from fractures must be obtained from existing 
wells’ field production history, and other data. (2) Acquisition of 
both surface and downhole seismic P-wave and S-wave data. The 
project will acquire one 9-component (9-C) VSP. In a 9-C VSP sur- 
vey, seismic events are recorded by 3-C geophones from one 
P-wave, and two perpendicular oriented S-wave sources (SH and 
SV). Also, approximately 12 miles of 9-C surface seismic data will 
be acquired. (3) Processing and interpretation of 9-C VSP and 9-C 
surface seismic data, and correlating the seismic anomalies ob- 
served to all available geologic and production information to show 
how the variations in seismic response is related to fracture density, 
fracture orientation, lithology, structure, and production history. 


8146 (DOE/MC/28176—94/C0311) Examples from the atlas 
of major Applachian Gas Plays. Patchen, D.G.; Aminian, K.; 
Avary, K.L.; Baranoski, M.T.; Flaherty, K.; Nuttall, B.C.; Smosna, 
R.A. Appalachian Oil and Natural Gas Research Consortium, Mor- 
gantown, WV (United States). [1993]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-91MC28176. 
(CONF-931156-14: Fuels technology contractors’ review meeting, 
Morgantown, WV (United States), 16-18 Nov 1993). Order Number 
DE94005969. Source: OSTI; NTIS; GPO Dep. 

The objectives of this contract are to produce a panted atlas of 
major Appalachian basin gas plays and to compile a machine- 
readable database of reservoir data. The Appalachian Oil and 
Natural Gas Research Consortium (AONGRC or the Consortium, a 
partnership of the state geological surveys in Kentucky, Ohio, 
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Pennsylvania, and West Virginia, and the departments of Geology 
and Petroleum and Natural Gas Engineering at West Virginia Uni- 
versity (WVU), agrees with the need to classify gas reservoirs by 
geologic plays. During meetings with industry representatives, the 
small independents in the basin emphasized that one of their prime 
needs was to place each producing reservoir within a stratigraphic 
framework subdivided by environment of deposition to enable them 
to develop exploration and development strategies. The text for 
eight of the 31 play descriptions has been completed, drafting of il- 
lustrations for these plays is underway (or complete for some 
plays), and the review process is ongoing. 


8147 (DOE/MC/29267-94/C0314) Analysis of deep seismic 
reflection and other data from the southern Washington Cas- 
cades. Stanley, W.D.; Johnson, S.Y. Geological Survey, Denver, 
CO (United States). [1993]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AT21-92MC29267. 
(CONF-931156—-16: Fuels technology contractors’ review meeting, 
Morgantown, WV (United States), 16-18 Nov 1993). Order Number 
DE94005958. Source: OSTI; NTIS; GPO Dep. 

Limited possibilities exist for new hydrocarbon exploration 
regimes in the Pacific Northwest. Extensive geophysical studies 
have been used to outline a proposed sedimentary basin hidden 
beneath volcanic rocks of the Cascades region of southwestern 
Washington (Stanley et. al, 1992, AAPG Bull. 76, 1569-1585). 
Electrical geophysical imaging using the magnetotelluric (MT) 
method first detected thick, electrically conductive sequences 
believed to represent late Cretaceous to Oligocene marine sedi- 
mentary rocks. The conductive section occurs at depths from about 
1 km to 10 km in the area west of a line between Mt. Rainier and 
Mt. Adams, extending westward to a line between Mt. St. Helens 
and just west of Morton, WA. The conductive rocks reaches thick- 
nesses as great as 10 km. The anomalous rocks appear to be very 
near the surface in the axis of anticanes that bring Eocene marine 
shales to shallow depths. Careful consideration of physical proper- 
ties and the correspondence of the morphology of the units to 
known fold sets suggests that the high conductivities are related to 
lithologic/stratigraphic units rather than to variations in physical 
properties. Our preference for the lithology of the anomalous sec- 
tion, based upon a study of regional geology and structure, is one 
dominated by marine shales of Eocene and older age. Other possi- 
ble lithologies that have been evaluated for the conductive section 
include nonmarine sedimentary units of Tertiary age, highly altered 
volcanic flows, and pre-Tertiary memsedimentary rocks with large 
percentages of graphite. We refer to this anomalously conductive 
region as the southern Washington Cascades conductor (SWCC). 


8148 (DOE/R6/99202-T5) Geohydrologic feasibility study 
of the greater Green River Basin for the potential applicability 
of Jack W. Mcintyre’s patented tool. Reed, P.D. Geraghty and 
Miller, Inc., Midland, TX (United States). Feb 1994. 62p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG46-92R699202. Order Number DE94007003. Source: OSTI; 
NTIS; GPO Dep. 

Geraghty & Miller, Inc, of Midland, Texas conducted geologic 
and hydrologic feasibility studies of the potential applicability of 
Jack Mcintyre’s patented tool for the recovery of natural gas from 
coalbed/sand formations in the Greater Green River Basin through 
literature surveys. 


8149 (SAND—93-2541C) Comparison and verification of 
two models which predict minimum principal in situ stress 
from triaxial data. Harikrishnan, R.; Hareland, G.; Warpinski, N.R. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940458-1: Society of 
Petroleum Engineers (SPE) conference, Buenos Aires (Argentina), 
26-28 Apr 1994). Order Number DE94002686. Source: OSTI; 
NTIS; GPO Dep. 

This paper evaluates the correlation between values of minimum 
principal in situ stress derived from two different models which use 
data obtained from triaxial core tests and coefficient for earth at 
rest correlations. Both models use triaxial laboratory tests with dif- 
ferent confining pressures. The first method uses a verified fit to 
the Mohr failure envelope as a function of average rock grain size, 
which was obtained from detailed microscopic analyses. The 
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second method uses the Mohr-Coulomb failure criterion. Both ap- 
proaches give an angle in internal friction which is used to calculate 
the coefficient for earth at rest which gives the minimum principal 
in situ stress. The minimum principal in situ stress is then com- 
pared to actual field mini-frac test data which accurately determine 
the minimum principal in situ stress and are used to verify the ac- 
curacy of the correlations. The cores and the mini-frac stress test 
were obtained from two wells, the Gas Research Institute’s (GRIs) 
Staged Field Experiment (SFE) no. 1 well through the Travis Peak 
Formation in the East Texas Basin, and the Department of 
Energy's (DOE’s) Multiwell Experiment (MWX) wells located west- 
southwest of the town of Rifle, Colorado, near the Rulison gas 
field. Results from this study indicates that the calculated minimum 
principal in situ stress values obtained by utilizing the rock failure 
envelope as a function of average rock grain size correlation are in 
better agreement with the measured stress values (from mini-frac 
tests) than those obtained utilizing Mohr-Coulomb failure criterion. 


0303 Drilling, Production, and Processing 


Refer also to citation(s) 8077, 8111, 8113, 8141, 8146, 8149, 
8567, 8570 


8150 (CONF-931156—25) Inorganic polymer-derived ce- 
ramic membranes. Brinker, C.J.; Sehgal, R.; Raman, N.; Schunk, 
P.R.; Headley, T.J. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 15p. Sponsored by USDOE, Washington, 
DC (United States);Electric Power Research Inst., Palo Alto, CA 
(United States);National Science Foundation, Washington, DC 
(United States);Gas Research Inst., Chicago, IL (United States). 
DOE Contract AC04-76DP00789. From Fuels technology contrac- 
tors’ review meeting; Morgantown, WV (United States); 16-18 Nov 
1993. Order Number DE94000082. Source: OST1; NTIS; GPO Dep. 

Polymeric silica sols were used to prepare membranes on com- 
mercial y-A1203 supports. Aging of the silica sols was shown to 
be effective to form discrete membrane layers. He/N2 selectivity 
factors exceeding ideal Knudsen values were observed when the 
sols were prepared under conditions in which the condensation 
rate was minimized. It is proposed that the average pore size of 
the membrane depends on the balance of capillary pressure and 
modulus during membrane deposition and that the breadth of the 
pore size distribution might be influenced by the extent of conden- 
sation accompanying membrane deposition. The use of organic 
templates may allow independent control of pore size, pore shape, 
and pore volume. The membranes are to be used in processing 
natural gas (gas separation/purification). 


8151 (DOE/MC/25031—94/C0297) Incremental natural gas 
resources through infield reserve growth/secondary natural 
gas recovery. Finley, RJ.; Levey, R.A.; Hardage, B.A. Texas 
Univ., Austin, TX (United States). Bureau of Economic Geology. 
[1993]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG21-88MC25031. (CONF-931156—-17: Fu- 
els technology contractors’ review meeting, Morgantown, WV 
(United States), 16-18 Nov 1993). Order Number DE94006015. 
Source: OSTI; NTIS; GPO Dep. 

The primary objective of the Infield Reserve Growth/Secondary 
Natural Gas Recovery (SGR) project is to develop, test, and verify 
technologies and methodologies with near- to midterm potential for 
maximizing the recovery of natural gasfrom conventional reservoirs 
in known fields. Additional technical and technology transfer objec- 
tives of the SGR project include: To establish how depositional and 
diagenetic heterogeneities in reservoirs of conventional permeabil- 
ity cause reservoir compartmentalization and, hence, incomplete 
recovery of natural gas. To document examples of reserve growth 
occurrence and potential from fluvial and deltaic sandstones of the 
Texas gulf coast basin as a natural laboratory for developing con- 
cepts and testing applications to find secondary gas. To 
demonstrate how the integration of geology, reservoir engineering, 
geophysics, and well log analysis/petrophysics leads to strategic 
recompletion and well placement opportunities for reserve growth 
in mature fields. To transfer project results to a wide array of natu- 
ral gas producers, not just as field case studies, but as conceptual 
models of how heterogeneities determine natural gas flow units 
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and how to recognize the geologic and engineering clues that op- 
erators can use in a cost-effective manner to identify incremental, 
or secondary, gas. 


8152 (DOE/MC/26026-94/C0298) Multistrata exploration 
and production study. Hawkins, L.K.; Brunk, R.G.; Walter, T.; 
Morgan, J.; Al-Saadoon, F.T. West Virginia Coll., Beckley, WV 
(United States); American Pump Co., Monroe, LA (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-89MC26026. (CONF-931156—18: Fu- 
els technology contractors’ review meeting, Morgantown, WV 
(United States), 16-18 Nov 1993). Order Number DE94006014. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this project was to develop and verify a 
geotechnical/geostatistical approach to find natural gas resources 
and to verify the process by drilling, completing, testing, and pro- 
ducing wells located by the process. Activities for the Multistrata 
Project began in Fiscal Year 1993 with the placement of the three 
Test Wells into production full force. By fuming all three wells in 
line October 1, 1992, gas began flowing as designed by the agree- 
ments negotiated in Fiscal Year 1992. The gas production overall 
from the three Project Test Wells has been exceptional. TWI has 
proven to be extremely successful with an average production of 
52 mefd for 1993 (prior to workover activities). This well far sur- 
passes most wells in the region since many wells in southern West 
Virginia typically produce 8-12 mefd. This makes TW2 (10 mefd), 
comparatively speaking, an average well for the area. TW3 may be 
the most interesting of the three since its production (15 mefd) is 
drawn almost entirely from the Poca Coal Seam. Circumstances 
have thus far prevented us from adequately dewatering and pro- 
ducing this well; but, even so, it still outproduces the average 
conventional well in the area. 


8153 (DOE/MC/27346-3517) Utilization of low-quality nat- 
ural gas: A current assessment: Final report. Acheson, W.P.; 
Hackworth, J.H.; Kasper, S.; Mclivried, H.G. K and M Engineering 
and Consulting Corp., Washington, DC (United States). Jan 1993. 
175p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC21-90MC27346. Order Number DE94000047. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this report is to evaluate the low quality natural 
gas (LQNG) resource base, current utilization of LQNG, and envi- 
ronmental issues relative to its use, to review processes for 
upgrading LQNG to pipeline quality, and to make recommendations 
of research needs to improve the potential for LQNG utilization. 
LQNG is gas from any reservoir which contains amounts of nonhy- 
drocarbon gases sufficient to lower the heating value or other 
properties of the gas below commercial, pipeline standards. For 
the purposes of this study, LONG is defined as natural gas that 
contains more than 2% carbon dioxide, more than 4% nitrogen, or 
more than 4% combined COz plus No. The other contaminant of 
concern is hydrogen sulfide. A minor contaminant in some natural 
gases is helium, but this inert gas usually presents no problems. 


8154 (DOE/MC/28072-94/C0306) Upgrading natural gas 
by means of highly performing polyimide membranes. Stern, 
S.A. Syracuse Univ., NY (United States). Office of Sponsored Pro- 
grams. [1993]. 2ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG21-91MC28072. (CONF-931156— 
9: Fuels technology contractors’ review meeting, Morgantown, WV 
(United States), 16-18 Nov 1993). Order Number DE94006010. 
Source: OSTI; NTIS; GPO Dep. 

The objective of the present research project is to assess the 
potential usefulness of membrane separation processes for the 
removal of acid gases (CO. and H2S) and H20 vapor from low- 
quality natural gas. The following tasks were performed during the 
last two years of the project: (1) A laboratory-scale apparatus for 
measuring the permeability and selectivity of polymer membranes 
to gas mixtures was built and tested. (2) The permeability and se- 
lectivity of seven new polyamide membranes to binary CH4/CO, 
and ternary CH,4/CO2/H2S mixtures were measured at 95°F 
(35°C) and at “upstream” pressures in the range from 58.8 psia to 
200 psia (4 atm to 13.6 atm). (3) Gas separation measurements 
were made using binary CH,/COz2 and ternary CH4/CO2/H2S feed 
gas mixtures. (4) Process design studies and economic evaluations 
of membrane processes for upgrading low-quality natural gas were 





made using the experimentally obtained permeability and selectivity 
values for the three most promising polyamide membranes. For the 
sake of comparison, similar studies were made also for cellulose 
acetate membranes, which are at present being widely used on an 
industrial scale for the separation of CO2 from natural gas. 


8155 (DOE/MC/28133-94/C0307) Low-quality natural gas 
sulfur removal/recovery with membranes. Lokhandwala, K.A.; 
Amo, K.A.; Baker, R.W.; Pinnau, |.; Toy, L.; Wijmans, J.G. Mem- 
brane Technology and Research, Inc., Menlo Park, CA (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-92MC28133. (CONF-931156— 
3: Fuels technology contractors’ review meeting, Morgantown, WV 
(United States), 16-18 Nov 1993). Order Number DE94006009. 
Source: OSTI; NTIS; GPO Dep. 

The main objective of this program is to develop a membrane 
process for the separation of hydrogen sulfide and other impurities 
(carbon dioxide and water vapor) from low-quality natural gas. The 
overall program involves development and parametric testing of ap- 
propriate membrane materials in the form of thin-film composite 
membranes. These membranes will then be made on a larger 
scale and incorporated into modules which will be tested first in the 
laboratory, and then at different field sites. A technical and eco- 
nomic analysis of the membrane process will then be performed 
and compared with existing, processes. In Phase | of the program, 
an extensive experimental study has been performed to assess the 
performance of our membranes under various feed conditions. 
Composite membranes made from four different polymers were in- 
vestigated to determine their hydrogen sulfide/methane and carbon 
dioxide/methane selectivity. Two polymers were then selected for a 
further parametric study. Effects of the following variables were 
studied: the feed compositions of hydrogen sulfide and carbon 
dioxide, the presence of water vapor in the feed gas, and the feed 
gas temperature. Experiments were performed at pressures in the 
range 400—-1,000 psig. Also as part of the Phase | evaluation, 
Hoechst Celanese Corporation will perform a complete economic 
analysis for the removal and recovery of a 1 Ton sulphur/day plant. 
In Phase Il of the program, a bench-scale system will be 
constructed and long term tests will-be performed. Also, this skid- 
mounted system will then be field-tested at one or more different 
field sites. 


8156 (DOE/MC/28139-94/C0305) Preliminary analysis of 
GASIS user needs. Vidas, E.H.; Hugman, R.H. Energy and Envi- 
ronmental Analysis, Inc., Arlington, VA (United States). [1993]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-93MC28139. (CONF-931156—-8: Fuels technology 
contractors’ review meeting, Morgantown, WV (United States), 16- 
18 Nov 1993). Order Number DE94006011. Source: OSTI; NTIS; 
GPO Dep. 

The GASIS (Gas Information System) project is a three year ef- 
fort to develop a personal computer-based (CD-ROM) natural gas 
database and information system for the United States. GASIS will 
have two components: a “Source Directory” documenting natural 
gas supply-related databases and information centers and a 
“Reservoir Data System” of information for individual gas reservoirs. 
The Source Directory will document the location, characteristics, 
and accessibility of natural gas supply information sources, such 
as bibliographic databases, engineering and/or geological data 
compilations, and natural gas information centers. The Data Sys- 
tem will be the largest portion of GASIS and will contain geological 
and engineering data at the reservoir level. The GASIS project will 
involve the compilation of existing public domain data, excerpts 
from Dwight’s databases, and the collection of new reservoir data. 
Data assembly and collection will be prioritized by the User Needs 
study. A “User Needs” assessment for the planned GASIS data 
system has been underway since September of this year. It is de- 
signed to cover all major segments of the gas industry, including 
major and independent producers, state and federal agencies, 
pipelines, research organizations, banks, and service companies. 
The objectives of the evaluation are: To design GASIS to meet the 
needs of industry and the research community; to determine poten- 
tial applications for GASIS in order to better design the database; 
to prioritize data categories and specific data collection activities; to 
evaluate industry software and data exchange requirements. 
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8157 (DOE/MC/28178-94/C0309) Application of rotating 
contactor to natural gas processing. Lee, A.L.; Semrau, J.T. in- 
stitute of Gas Technology, Chicago, IL (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-92MC28178. (CONF-931156-20: Fuels technology 
contractors’ review meeting, Morgantown, WV (United States), 16- 
18 Nov 1993). Order Number DE94006007. Source: OSTI; NTIS; 
GPO Dep. 

The objective of to evaluate the potential of rotating gas-liquid 
contactors for natural gas processing by expanding the currently 
available database. This expansion is leading to commercial 
demonstration of this technology to environments representative of 
those typically encountered in the natural gas processing industry. 
Operational and reliability concerns will be addressed while gener- 
ating pertinent engineering data relating to the mass-transfer 
process. 


8158 (DOE/MC/29470-94/C0308) Low-quality natural gas 
sulfur removal/recovery. Damon, D.A. (CNG Research Co., 
Pittsburgh, PA (United States)); Siwajek, L.A.; Klint, B.W. CNG Re- 
search Co., Pittsburgh, PA (United States). [1993]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC29470. (CONF-931156-4: Fuels technology contractors’ 
review meeting, Morgantown, WV (United States), 16-18 Nov 
1993). Order Number DE94006008. Source: OSTI; NTIS; GPO 
Dep. 

Low quality natural gas processing with the integrated CFZ/CNG 
Claus process is feasible for low quality natural gas containing 
10% or more of COz, and any amount of HoS. The CNG Claus 
process requires a minimum COz partial pressure in the feed gas 
of about 100 psia (15% COz for a 700 psia feed gas) and also can 
handle any amount of H2S. The process is well suited for handling 
a variety of trace contaminants usually associated with low quality 
natural gas and Claus sulfur recovery. The integrated process can 
produce high pressure carbon dioxide at purities required by end 
use markets, including food grade COz. The ability to economically 
co-produce high pressure CO2 as a commodity with significant rev- 
enue potential frees process economic viability from total reliance 
on pipeline gas, and extends the range of process applicability to 
low quality gases with relatively low methane content. Gases with 
high acid gas content and high CO, to H2S ratios can be economi- 
cally processed by the CFZ/CNG Claus and CNG Claus 
processes. The large energy requirements for regeneration make 
chemical solvent processing prohibitive. The cost of Selexol physi- 
cal solvent processing of the LaBarge gas is significantly greater 
than the CNG/CNG Claus and CNG Claus processes. 


8159 (DOE/PC/92113—T3) Methane coupling by membrane 
reactor: Quarterly technical progress report: June 25, 1993— 
September 24, 1993. Ma, Yi Hua. Worcester Polytechnic Inst., MA 
(United States). Dept. of Chemical Engineering. 28 Oct 1993. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92113. Order Number DE94005765. Source: 
OSTI; NTIS; GPO Dep. 

Several membranes have been investigated for use in a mem- 
brane reactor. Porous VYCOR has been tested for permeability 
changes with temperature. Three-sectional VYCOR membranes, 
with a porous central section, have been fabricated and tested in 
the experimental setup. Catalysts for methane coupling have been 
reviewed in the literature and five catalysts have been selected. 
Modeling studies of the methane oxidative coupling reaction in dif- 
ferent reactor configurations shows higher C2 selectivity and yield 
with membrane reactors as compared to conventional packed bed 
reactors. 


0304 Products and By-Products 
Refer also to citation(s) 8568 


8160 (CONF-931156-21) Feasibility study to evaluate 
plasma quench process for natural gas conversion applica- 
tions. Thomas, C.P.; Kong, P.C.; Detering, B.A. Idaho National 
Engineering Lab., Idaho Falls, ID (United States). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). From Fuels 
technology contractors’ review meeting; Morgantown, WV (United 
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States); 16-18 Nov 1993. Order Number DE94000086. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this work was to conduct a feasibility study on a 
new process, called the plasma quench process, for the conver- 
sion of methane to acetylene. FY-1993 efforts were focused on 
determining the economic viability of this process using bench 
scale experimental data which was previously generated. This 
report presents the economic analysis and conclusions of the anal- 
ysis. Future research directions are briefly described. 


8161 (CONF-931156-22) The synthesis and characteriza- 
tion of new iron coordination complexes utilizing an 
asymmetric coordinating chelate ligand. Baldwin, D.; Watkins, 
B.E.; Satcher, J.H. Lawrence Livermore National Lab., CA (United 
States). [1993]. 39p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. From Fuels tech- 
nology contractors’ review meeting; Morgantown, WV (United 
States); 16-18 Nov 1993. Order Number DE94000084. Source: 
OSTI; NTIS; GPO Dep. 

The authors are investigating the structure/activity relationships 
of the bacterial enzyme, methane monooxygenase, which cat- 
alyzes the specific oxidation of methane to methanol. They then 
utilize this information to design and synthesize inorganic coordina- 
tion complexes that mimic the function of the native enzyme but 
are more robust and have higher catalytic site density. They envi- 
sion these catalysts to be useful in process catalytic reactors in the 
conversion of methane in natural gas to liquid methanol. 


8162 (DOE/PC/92110-T4) Development of vanadium- 
phosphate catalysts for methanol production by selective 
oxidation of methane: Quarterly technical progress report 4, 
July-September 1993. McCormick, R.L.; Jha, M.C.; Streuber, 
R.D. AMAX Research and Development Center, Golden, CO 
(United States). 7 Dec 1993. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92PC92110. 
Order Number DE94006759. Source: OSTI; NTIS; GPO Dep. 

This document is the fourth quarterly technical progress report 
under Contract No. DE-AC22-92PC92110, “Development of 
Vanadium-Phosphate Catalysts for Methanol Production by Selec- 
tive Oxidation of Methane.” During this quarter, the authors 
focused primarily on catalyst activity testing in the microreactor. 
Additional blank runs using methane and methanol were per- 
formed. Initial attempts at preparing a silica supported catalyst are 
described. These results are discussed in detail and plans for the 
coming quarter are outlined. 


0306 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 8125, 8131, 8132, 8133, 8134, 8135, 
8160, 9261, 9262, 9615 


8163 (DOE/EIA-0130(94/01)) Natural gas monthly, 
January 1994. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Oil and Gas. 1 Feb 1994. 
137p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94006456. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. The featured article for 
this month is on US coalbed methane production. 


8164 (DOE/EIA-0131(92)/1) Natural gas annual 1992: Vol- 
ume 1. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Oil and Gas. 22 Nov 1993. 253p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94004327. Source: OSTI; NTIS; GPO; GPO Dep. 

This document provides information on the supply and disposi- 
tion of natural gas to a wide audience including industry, 
consumers, Federal and State agencies, and education institutions. 
The 1992 data are presented in a sequence that follows natural 
gas (including supplemental supplies) from its production top its 
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end use. Tables summarizing natural gas supply and disposition 
from 1988 to 1992 are given for each Census Division and each 
State. Annual historical data are shown at the national level. Vol- 
ume 2 of this report presents State-level historical data. 


8165 (DOE/EIA-0131(92)/2) Natural gas annual 1992: Vol 
ume 2. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Oil and Gas. 22 Nov 1993. 293p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94004016. Source: OSTI; NTIS; GPO; INIS; GPO Dep. 

This document provides information on the supply and disposi- 
tion of natural gas to a wide audience including industry, 
consumers, Federal and State agencies, and educational institu- 
tions. This report, Volume 2, presents historical data for the Nation 
from 1930 to 1992, and by State from 1967 to 1992. The Supple- 
ment of this report presents profiles of selected companies. 


8166 (DOE/EIA-0131(92)/S) Natural gas annual 1992 
supplement: Company profiles. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Oil and 
Gas. Jan 1994. 203p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94006727. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The data for the Natural Gas Annual 1991 Supplement : Com- 
pany Profiles are taken from Form EIA-176, (open quotes) Annual 
Report of Natural and Supplemental Gas Supply and Disposition 
(close quotes). Other sources include industry literature and corpo- 
rate annual reports to shareholders. The companies appearing in 
this report are major interstate natural gas pipeline companies, 
large distribution companies, or combination companies with both 
pipeline and distribution operations. The report contains profiles of 
45 corporate families. The profiles describe briefly each company, 
where it operates, and any important issues that the company 
faces. The purpose of this report is to show the movement of 
natural gas through the various States served by the 45 large com- 
panies profiled. 


8167 (DOE/FE-0288) Natural gas: Imports and exports 
third quarter report 1993. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (United States). Office of Fuels Programs. 
[1993]. 129p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94005218. Source: OSTI; NTIS; GPO 
Dep. 

The Office of Fuels Programs prepares quarterly reports summa- 
rizing the data provided by companies with authorizations to import 
or export natural gas. Companies are required, as a condition of 
their authorizations, to file quarterly reports with the OFP. This re- 
port is for the third quarter of 1993 (July-September). Attachment 
A shows the percentage of takes to maximum firm contract levels 
and the weighted average per unit price for each of the long-term 
importers during the five most recent reporting quarters. Attach- 
ment B shows volumes and prices of gas purchased by long-term 
importers and exporters during the past twelve months (October 
1992—September 1993). Attachment C shows volume and price 
information pertaining to gas imported on a short-term or spot mar- 
ket basis. Attachment D shows the gas exported on a short-term or 
spot market basis to Canada and Mexico. 


8168 (DOE/MC/28138-94/C0304) Development of a natural 
Gas Systems Analysis Model (GSAM). Godec, M.; Haas, M.; 
Pepper, W.; Rose, J. ICF Resources, Inc., Fairfax, VA (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-92MC28138. (CONF-931156— 
19: Fuels technology contractors’ review meeting, Morgantown, 
WV (United States), 16-18 Nov 1993). Order Number 
DE94006012. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent dramatic changes in natural gas markets have significant 
implications for the scope and direction of DOE's upstream as well 
as downstream natural gas R&D. Open access transportation 
changes the way gas is bought and sold. The end of the gas deliv- 
erability surplus requires increased reserve development above 
recent levels. Increased gas demand for power generation and 
other new uses changes the overall demand picture in terms of 
volumes, locations and seasonality. DOE’s Natural Gas Strategic 
Plan requires that its R&D activities be evaluated for their ability to 
provide adequate supplies of reasonably priced gas. Potential R&D 





projects are to be evaluated using a full fuel cycle, benefit-cost 
approach to estimate likely market impact as well as technical suc- 
cess. To assure R&D projects are evaluated on a comparable 
basis, METC has undertaken the development of a comprehensive 
natural gas technology evaluation framework. Existing energy sys- 
tems models lack the level of detail required to estimate the impact 
of specific upstream natural gas technologies across the known 
range of geological settings and likely market conditions. Gas Sys- 
tems Analysis Model (GSAM) research during FY 1993 developed 
and implemented this comprehensive, consistent natural gas sys- 
tem evaluation framework. Rather than a isolated research activity, 
however, GSAM represents the integration of many prior and 
ongoing natural gas research efforts. When complete, it will incor- 
porate the most current resource base description, reservoir 
modeling, technology characterization and other geologic and engi- 
neering aspects developed through recent METC and industry gas 
R&D programs. 


0307 Waste Management 
Refer also to citation(s) 8077, 8125 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 8129, 8135, 8164, 8165 


8169 (NUTEK-VK-—93-20) Pilot plant for storage of natural 
gas in lined rock caverns. Stage 3. Rosendal, T. (Sydgas AB, 
Malmoe (Sweden)). Swedish National Board for Industrial and 
Technical Development (NUTEK), Stockholm (Sweden). 1993. 
5ip. (in Swedish). Project NUTEK-654-013. Order Number 
DE94740266. Source: OSTI; NTIS. 

This report covers the third testing stage in the pilot plant for stor- 
age of natural gas in a lined rock cavern. The testing have further 
confirmed the existing margins for the concept concerning the pres- 
sure absorbance of the rock mass, the pressure transmission of the 
concrete, and the tightness of the lining. 8 refs, 15 figs, 11 tabs. 


8170 (NUTEK-VK-—93-21) Pilot plant for storage of natural 
gas in lined rock caverns. Stage 4. Rosendal, T. (Sydgas AB, 
Malmoe (Sweden)). Swedish National Board for Industrial and 
Technical Development (NUTEK), Stockholm (Sweden). 1993. 
68p. (in Swedish). Project NUTEK-654-013. Order Number 
DE94740267. Source: OSTI; NTIS. 

This report covers the fourth testing stage of the pilot plant for 
storage of natural gas in a lined rock cavern. The aim has been to 
fulfill the intentions from stage three which means: to study the 
limit of the concept through tests under extremely high pressure; to 
learn more about the interaction and function of the system rock- 
concrete-sealing layer; to reach a conclusion regarding thin 
stainless steel plate as sealing material; to study the conse- 
quences of a big gas leakage through the sealing layer at high 
pressure. The results are extremely positive, especially regarding 
the pressure absorption ability of the rock mass. The final conclu- 
sion is that the concept is ready for full scale implementation. 11 
refs, 25 figs, 12 tabs. 


0340 Combustion 
Refer also to citation(s) 8082, 8101, 8536, 9270, 9613, 10027 


8171 (NEI-DK-1429) Reburning rich-lean kinetics: Final 
report. Glarborg, P. (Technical University of Denmark, Department 
of Chemical Engineering (Denmark)); Dam-Johansen, K.; Kris- 
tensen, P.G. Nordisk Gasteknisk Center, Hoershoim (Denmark). 
Dec 1993. 102p. Contract ENS-1323/92-0002; Contract ENS- 
1323/93-0006; Contract G Order Number DE94740166. Source: 
OSTI; NTIS. 

EFP-92; EFP-93; Prepared for Gas Reserch Institute (US) and 
Nordic Gas Technology Centre. 

The objective of this work, funded by the Physical Sciences De- 
partment of GRI and Nordic Gas Technology Centre, is to improve 
the understanding of the nitrogen chemistry at the final air addition 
point in reburning and to identify optimum conditions for conversion 
of reactive nitrogen to No in this region. A parametric study of the 
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burnout zone nitrogen chemistry has been conducted. The effect of 
temperature, partitioning of HCN, NO and NHg in the flue gas, and 
CO concentration on the conversion of reactive nitrogen has been 
investigated. Results show that a temperature window exists where 
both HCN and NHs act as reducing agents for NO. At the optimum 
temperature, significant amounts of intermediate N2O is formed. 
presence of CO and other combustibles moves the temperature 
window towards lower temperatures. A chemical kinetic model for 
the nitrogen chemistry has been established. It describes the nitro- 


gen chemistry in the burnout zone of staged combustion. (au) (104 
refs.) 


8172 (NEI-DK-1448) Nordic pot furnace project: Field 
testing. Svenson, E.-M. (Glafo (Sweden)). Nordisk Gasteknisk 
Center, Hoersholm (Denmark). Nov 1993. 107p. (in Swedish). Or- 
der Number DE94743464. Source: OSTI; NTIS. 

The Nordic Pot Furnace Project is financed by the Nordic gas 
and glass industry. The purpose of the project was to develop a 
competitive gas-fired alternative to oil and electrically heated pot 
furnaces for the manufacture of glass. The objective was to in- 
crease prime-quality glass production by 2-4%, lower energy 
consumption by 10% and halve NO, emissions. The project was di- 
vided into five substages, these being: | Prestudies, Il Water model 
trials, Ill Pilot furnace with crucible simulator, IV Field experiment in 
production, and V Full-scale trial. Substages | to IV, inclusive, have 
been completed and are summarized in this report. Water model 
trials established that: Tangentially directed concurrent burners at 
the top and bottom of the pot provide good conditions for excellent 
pot heating. If the upper burner is swapped for a flat-flame burner 
positioned in the vault above the pot, the flow distribution achieved 
in the furnace further serves to facilitate the control of heat distribu- 
tion in the furnace. The concept was tried out on several different 
burners during the pilot trials in Malmoe, Sweden. Low NO, values 
were obtained for the low-NO, burner combination, in which emis- 
sions were reduced to half by comparison with the reference 
burner. The position of the operating thermocouple in the furnace 
chamber and its siting in the furnace wall proved to be of great im- 
portance to furnace control. Measurement results from the trial and 
the glassworkers’ views confirm that gas is perfectly able to com- 
pete with oil and electricity from all the angles investigated. (EG) 
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8173 (DOE/MC/11076—-3595) Western Research institute 
quarterly technical progress report, July-September 1993. 
Western Research Inst., Laramie, WY (United States). [1993]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-86MC11076. Order Number DE94005910. Source: 
OSTI; NTIS; GPO Dep. 

Accomplishments for the quarter are described briefly for the 
following areas of research: oil shale; tar sand; coal; advanced ex- 
ploratory process technology; and jointly sponsored research. Oil 
shale research covers process studies. Tar sand research is on 
recycle oil pyrolysis and extraction (ROPE™) Process. Coal re- 
search includes: coal combustion; integrated coal processing 
concepts; and solid waste management. Advanced exploratory pro- 
cess technology includes: advanced process concepts; advanced 
mitigation concepts; and oil and gas technology. Jointly sponsored 
research covers: CROW™ field demonstration with Bell Lumber 
and Pole; operation and evaluation of the CO. HUFF-N-PUFF Pro- 
cess; fly ash binder for unsurfaced road aggregates; solid state 
NMR analysis of Mesaverde group, Greater Green River Basin, 
tight gas sands; characterization of petroleum residua; shallow oil 
production using horizontal wells with enhanced oil recovery tech- 
niques; surface process study for oil recovery using a thermal 
extraction process; oil field waste cleanup using tank bottom recov- 
ery process; remote chemical sensor development; in situ 
treatment of manufactured gas plant contaminated soils demon- 
stration program; solid state NMR analysis of Mowry formation 
shale from different sedimentary basins; solid state NMR analysis 
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of naturally and artificially matured kerogens; and development of 
an effective method for the clean-up of natural gas. 


8174 (DOE/MC/26267-3549) Design and economic analy- 
sis of a process for producing bitumen from tar sand by 
toluene extraction and solvent evaporation: Part A, Final re- 
port, June 28, 1989-November 30, 1991. Penny, W.R. Arkansas 
Univ., Fayetteville, AR (United States). Dept. of Chemical Engi- 
neering. [1991]. 906p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG21-89MC26267. Order Number 
DE94005874. Source: OSTI; NTIS; GPO Dep. 

The objective of the projects is to conclude basic research on 
fatty acid solvent extraction for bitumens from southern tar sands. 
This report consist of the following four parts: (1) Design and eco- 
nomic analysis of a process for producing bitumen from tar sand by 
toluene extraction and solvent evaporation; (2) Documentation of 
and simulation of the operation of a 1 lb/hr process demonstration 
unit which produced bitumen from tar sand by toluene extraction 
and cosolvent-induced precipitation of bitumen; (3) Design and 
economic analysis of a process for producing bitumen from tar 
sand by toluene extraction and cosolvent-induced precipitation of 
bitumen; and (4) Experimental investigation of a staged purge col- 
umn for purging the toluene vapors from spent tar sand as it exits 
the sand flash dryer in the bitumen-from-tar-sand processes. 


8175 (DOE/MC/27286-3474) The development of an inte- 
grated multistage fluid bed retorting process: Quarterly 
technical report, January 1, 1993—March 31, 1993. Carter, S.; 
Stehn, J.; Vego, A. Kentucky. Univ., Lexington, KY (United States). 
Center for Applied Energy Research. Apr 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
90MC27286. Order Number DE94006126. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the progress made on the development 
of an integrated multistage fluidized bed retorting process (KEN- 
TORT 11) during the period of January 1, 1993 through March 31, 
1993 under Cooperative Agreement No. DE-FC21-90MC27286 
with the Morgantown Energy Technology Center, US Department of 
Energy. The KENTORT I! process includes integral fluidized bed 
zones for pyrolysis, gasification, and combustion of oil shale. The 
purpose of this program is to design and test the KENTORT II pro- 
cess at the 50-lb/hr scale. The major activity for this quarter was to 
install various components of the process and provide utility 
support including air, water, electrical power, and computerized in- 
strumentation. Following the completion of construction activities 
which is scheduled for next quarter, cold-flow testing and heat-up 
procedures will be performed. 


8176 (DOE/MC/27286-3570) The development of an inte- 
grated multistage fluid bed retorting process: Quarterly 
technical report, April 1, 1993—June 30, 1993. Carter, S.; Stehn, 
J.; Vego, A. Kentucky Univ., Lexington, KY (United States). Center 
for Applied Energy Research. Jul 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-90MC27286. 
Order Number DE94005801. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the progress made on the development 
of an integrated multistage fluidized bed retorting process (KEN- 
TORT Il) during the period of April 1, 1993 through June 30, 1993 
under Cooperative Agreement No. DE-FC21-90MC27286 with the 
Morgantown Energy Technology Center, U.S. Department of En- 
ergy. The KENTORT Il process includes integral fluidized bed 
zones for pyrolysis, gasification, and combustion of the oil shale. 
The purpose of this program is to design and test the KENTORT II 
process at the 50-lb/hr scale. The major activities for this quarter 
included: system leak proofing, cold flow testing, shake down of 
the data acquisition system, instrumentation verification, and prepa- 
ration for hot operation. Once the tasks necessary for heat up are 
completed, shake down and operation of the Process Demonstra- 
tion Unit will begin. 


8177 (DOE/MC/27286-3630) The development of an inte- 
grated multistaged fluid bed retorting process: Annual report, 
October 1, 1992-September 30, 1993. Carter, S.; Taulbee, D.; 
Vego, A.; Stehn, J.; Fei, Y.; Robl, T.; Derbyshire, F. Kentucky 
Univ., Lexington, KY (United States). Center for Applied Energy 
Research. Nov 1993. 29p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract FC21-90MC27286. Order Number 
DE94000099. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the progress made on the development 
of an integrated multistage fluidized bed retorting process (KEN- 
TORT Il) during the period of October 1, 1992 through September 
30, 1993 under Cooperative Agreement No. DE-FC21-90MC27286 
with the Morgantown Energy Technology Center, US Department of 
Energy. The KENTORT Il process includes integral fluidized bed 
zones for pyrolysis, gasification, and combustion of the oil shale. 
The purpose of this program is to design and test the KENTORT II 
process at the 50-lb/hr scale. The PDU was assembled, instru- 
mented and tested during this fiscal year. Along with the major 
activity of commissioning the 50-lb/hr retort, work was also com- 
pleted in other areas. Basic studies of the cracking and coking 
kinetics of model compounds in a fixed bed reactor were contin- 
ued. Additionally, as part of the effort to investigate niche market 
applications for KENTORT Il-derived products, a study of the syn- 
thesis of carbon fibers from the heavy fraction of KENTORT II 
shale oil was initiated. 


0406 Products and By-Products 


Refer also to citation(s) 8177 
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8178 (INIS-mf-13748, pp. 16-21) Oil shale utilization in 
Israel: The first year of combustion demonstration plant oper- 
ation. Kaiser, A. (PAMA, Mishor Rotem, (Israel)). Ministry of 
Energy and Infrastructure, Jerusalem (Israel); Ben-Gurion Univ. of 
the Negev, Beersheba (Israel); Moscow International Energy Club, 
Moscow (Russian Federation). 1993. (CONF-9105438-: 1. energy 
conference Israel-former USSR, Beer-Sheva (Israel), 13-15 May 
1991). In First energy conference Israel-former USSR: Proceed- 
ings. 170p. Order Number DE94613364. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Geological surveys have confirmed the existence of substantial 
Israeli oil shale reserves. The proven reserves contain approxi- 
mately 12 billion tons of available ores, and the potentiai is 
deemed to be much higher. Economic studies conducted by PAMA 
indicate promising potential for power generation via Israel oil shale 
combustion. Electric power from oil shale appears competitive with 
power generated from coal fired power plants located along the 
coast. PAMA’s demonstration power plant has been in operation 
since the end of 1989. Based on the successful results of the first 
year of operation, PAMA and IEC are now engaged in the pre- 
project program for a 1000 MW commercial oil shale fired power 
plant, based on eight 120 MW units; the first unit is scheduled to 
begin operation in 1996. 


0409 Waste Management 


8179 (DOE/LC/11084-3593) Modeling of hydrologic condi- 
tions and solute movement in processed oil shale waste 
embankments under simulated climatic conditions: Fourth 
quarterly report, July-September 1993. Turner, J.P.; Hasfurther, 
V. Wyoming Univ., Laramie, WY (United States). Environmental 
Simulation Lab. 8 Oct 1993. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-86LC11084. Order 
Number DE94005911. Source: OSTI; NTIS; GPO Dep. 

The scope of the research program and the continuation is to 
study interacting hydrologic, geotechnical, and chemical factors af- 
fecting the behavior and disposal of combusted processed oil 
shale. The research combines bench-scale testing with large scale 
research sufficient to describe commercial scale embankment 
behavior. The large scale approach was accomplished by estab- 
lishing five lysimeters, each 7.3 x 3.0 x 3.0 m deep, filled with 
processed oil shale that has been retorted and combusted by the 
Lurgi-Ruhrgas (Lurgi) process. Approximately 400 tons of Lurgi 
processed oil shale waste was provided by Rio Blanco Oil Shale 
Co., Inc. (RBOSC) through a separate cooperative agreement with 
the University of Wyoming (UW) to carry out this study. Three of 
the lysimeters were established at the RBOSC Tract C-a in the 
Piceance Basin of Colorado. Two lysimeters were established in 





the Environmental Simulation Laboratory (ESL) at UW. The ESL 
was specifically designed and constructed so that a large range of 
climatic conditions could be physically applied to the processed oil 
shale which was filled in the lysimeter cells. 


0410 Environmental Aspects 
Refer also to citation(s) 8179 


05 NUCLEAR FUELS 
Refer also to citation(s) 9628, 9877, 9985 


8180 (INIS-GB-510) Statement of nuclear incidents at nu- 
clear installations: first quarter 1993. Edelstahlwerk Witten AG 
(Germany). 30 Jun 1993. 6p. Order Number DE94615439. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This press statement by the Health and Safety Executive covers 
nuclear incidents in the United Kingdom in the period 1st January to 
31st March 1993. Of the six incidents reported, four occurred at the 
Windscale and Calder Works of British Nuclear Fuels (BNFL, Sell- 
afield). Two of these were classified as level 2 on the International 
Nuclear Event Scale. They were a leakage of plutonium-bearing 
solvent liquor onto the plant floor which did not involve contamina- 
tion of personnel nor release of airbourne radioactivity, and a 
contamination wound received by a Quality Assurance Inspector in- 
specting a weld on a plutonium nitrate transfer line. The other two 
Sellafield incidents involved short term increases in radioactive dis- 
charges from stacks; in both cases no on-site personnel were 
affected and the maximum potential dose to the general public was 
assessed at less than 0.02% of the annual permitted dose. During 
the transfer of stocks of protactinium 231 between two laboratories 
in the same building at AEA Technology Harwell, alpha contamina- 
tion of the floor of one of the laboratories was detected and staff 
received minor skin doses well below defined dose limits; there 
was no release of radioactivity to the environment. At Dungeness 
B power station, an irradiated fuel stringer which had become im- 
mobilised in a fuelling machine was recovered without release of 
radioactive contamination. The investigation of each incident and 
the procedures adopted to avoid repetition are outlined. (UK). 


0501 Reserves, Exploration, and Mining 


Refer also to citation(s) 9002, 10352, 10353, 10354, 10355, 10356, 
10357, 10358, 10359 


8181 (AECB-C-95) Policy statement on maximum accept- 
able levels of contamination on equipment and materials 
leaving uranium mine facilities: Proposed regulatory policy 
statement. Atomic Energy Control Board, Ottawa, ON (Canada). 
19 Mar 1986. 10p. (In English, French). Order Number 
DE94613153. Source: OSTI; NTIS (US Sales Only); INIS. 

During the operating life of a uranium mine facility tools, equip- 
ment and materials frequently have to be removed from the facility. 
When the facility is decommissioned, many items have potential 
value for re-use. It is important that the levels of uranium contami- 
nation on such items be restricted in order to limit radiation doses 
to workers and the public. This document prescribes levels that 
may be used in making the decision whether or not specific tools, 
equipment or materials may be removed from a facility. Systematic 
cleaning of items to be removed must be performed to remove as 
much loose contamination as possible from all surfaces. For acces- 
sible surfaces, residual contamination levels must be less than 10° 
Ba/m? averaged over an area of 300 cm?. Porous materials such 
as lumber must not be removed for re-use if they have been used 
in places where they are likely to have come into contact with ura- 
nium. (L.L.). 


8182 (AECS-G/FRSR-75) Geochemistry of uranium of pa- 
leogene phosphorites in Syrian desert (Al-Hamaad). Abbas, M. 
(Atomic Energy Commission, Damascus (Syrian Arab Republic). 
Dept. of Geology and Nuclear Ores); Mouty, M.; Maleh, A.K.; Lu- 
cas, J.; Prevot, L. Atomic Energy Commission, Damascus (Syrian 
Arab Republic). Dept. of Geology and Nuclear Ores. Nov 1993. 
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75p. (in Arabic). Order Number DE94611931. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Paleogene Phosphorites in the Syrian desert were studied for u 
and other trace elements. Phosphorites are granular, composed of 
grains (pellets, bons...) with calcite matrix. Carbonate-Fluor-Apatite 
(CFP) is the only phosphatic mineral detected; its characterized by 
a ratio of F/P2 Os in the rang of 0.11 and COz2 content of 3.90%, 
which indicates a slight weathering of the studied phosphorites. 
Geochemically, phosphorites are enriched in some trace elements, 
notably: Sr, Y, La, Yb and U. These elements are linked to the 
Apatite by substitution to Ca in the Apatite Lattice and/or by Ad- 
sorption. Weathering provoke mobilization and redistribution of 
trace elements according to local conditions. uranium is partially 
mobilized from phosphorites by weathering, but the potential of 
uranium is still in the phosphorites itself. However, this potential, in 
the range of 55 ppm, is lower than the uranium content of the 
Mines phosphorites in the Central Palmyrides (up to 101 ppm in 
Khneifiss). (author). 29 refs., 20 figs. 5 tabs. 


8183 (DOE/EIA-0477(92)) Domestic uranium mining and 
milling industry, 1992: Viability assessment. USDOE Energy In- 
formation Administration, Washington, DC (United States). Office of 
Coal, Nuclear, Electric and Alternate Fuels. 3 Dec 1993. 98p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94004539. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 
This document annually provides the data and analyses the Sec- 
retary of Energy needs to assess the uranium industry's viability. 
These data and analyses are based on the information available 
through the end of each previous calendar year. Data on the in- 
dustry’s past and present behavior, as well as projections of its 
future status, are used to examine the industry's ability to respond 
over a 10-year period. Two hypothetical supply-disruption 
scenarios-the current disruption status and the projected disruption 
status-are used to evaluate the viability of the uranium industry. 


8184 (EUR-14877, pp. 15-24) The reaction zones and the 
rock sampling in Oklo-Okelobondo. Peycelon, H. Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
(CONF-9204280—: 2. Joint CEC-CEA Progress Meeting of the 
Okio Working Group, Brussels (Belgium), 6-7 Apr 1992). In Okio 
working group meeting. 199p. Order Number DE94612684. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1972, 16 reaction zones have been discovered. Eleven of 
those are located in the Oklo open pit and are mined out. Nowa- 
days the interesting zones for the natural analogue project are 
located underground and had been identified as zones 10, 13 and 
16 in the mining works of Oklo and in the borehole OK 84 at 
Okelobondo. The sampling had been picked up in the reaction 
zones and in their peripheric areas. Far from the reaction zones 
fractures, falts, organic matters and dolerite have also been sam- 
pled. The aim of the sampling was to find rocks which shows fluid 
circulation evidence. Particular attention has been paid to: 1- The 
limits of layers. 2- The interlayers: pelitic and fine black sand- 
stones where little veins of calcite was frequently found. 3- The 
fractures, falts and hydraulic fracturated rocks. Less systematically 
and to complete the sampling some samples have been taken in 
the layers and are representative of the common uranium ore. (au- 
thor). 6 figs., 2 refs. 


8185 (EUR-14877, pp. 25-35) Geochemical and isotopic 
characterization of the reaction zones (uranium, transuranium, 
lead and fission products). Holliger, P. (CEA Centre d’Etudes de 
Grenoble, 38 (France)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. (CONF-9204280—: 2. Joint 
CEC-CEA Progress Meeting of the Oklo Working Group, Brussels 
(Belgium), 6-7 Apr 1992). In Oklo working group meeting. 199p. 
Order Number DE94612684. Source: OSTI; NTIS (US Sales Only); 
INIS. 

New in-situ isotopic studies have been carried out on polished 
sections from the Oklo nuclear reactor zones. Interpretations of U - 
Fission Products (F.P) analyses allow to calculate the main nuclear 
reaction parameters (fluence, neutron spectrum, conversion factor, 
fission proportion of 295U, 298U and 7%°Pu, lifetime of the reac- 
tors,...) of the newly discovered reactor zones. U-Pb measurements 
on uranium oxides and galenas show that 1.95 billion years is the 
primary age of the Oklo uranium deposit and 750 million years is 
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the time of an episodic disturbance with U and Pb local isotopic 
homogenization and redistribution. This major episode of U and Pb 
migration was probably caused by the intrusion of a dolerite dyke 
which cuts across the Oklo deposit near to the reactor zone 13. 
Samples from parts of reactor zohes 10 and 13, located in sand- 
stone and massive uraninite respectively, were studied in order to 
examine the stability of fission products relative to uranium. lon mi- 
croprobe images show a good retention of numerous FP (e.g Rare 
Earth Elements) and transuranium elements in the UO, matrix and 
the existence of tiny inclusions containing Ru, (Tc), Rh, Pd, Mo and 
Te together with Pb, As and S. (author). 4 refs., 6 figs., 3 tabs. 


8186 (EUR-14877, pp. 177-188) Heterogeneity and alter- 
ation of uraninite from the natural fission reactor 10 at Oklo, 
Gabon. Ewing, R.C. (New Mexico Univ., Albuquerque, NM (United 
States). Dept. of Geology); Janeczek, J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. (CONF- 
9204280-: 2. Joint CEC-CEA Progress Meeting of the Oklo 
Working Group, Brussels (Belgium), 6-7 Apr 1992). In Oklo working 
group meeting. 199p. Order Number DE94612684. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A mineralogical study of uranium ore from reactor zone 10 re- 
vealed that uraninite in the natural reactors at Oklo, Gabon, has 
been altered through partial dissolution, Pb loss, and replacement 
by coffinite, USIO,.nH2O0. The dissolution occurred during forma- 
tion of the clay mantle surrounding the ore body and was probably 
caused by hydrothermal saline solutions under reducing conditions. 
The loss of lead (up to 11 wt%) from uraninite occurred approxi- 
mately one billion years after the operation of the reactors. As a 
result, there are two generations of uraninite in the reactor zone 
that differ in chemical composition and unit cell parameters [a; = 
0.5495(2) and ap = 0.5455(2) nm]. Minor coffinitization of uraninite 
has also occurred. Thus, the Oklo deposit has been altered since 
the event of nuclear criticality. This provides several distinct geo- 
chemical environments in which one may analyze the corrosion of 
uraninite and the subsequent retention or migration of fission prod- 
ucts. (author). 20 refs., 3 figs., 1 tab. 
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Refer also to citation(s) 8183 


8187 (JAERI-M-—93-167) Study on the carbon dispersion 
in (UO3+C) microsphere prepared by internal gelation process. 
Lee, Jung-Won (Korea Atomic Energy Research Inst., Taejon (Ko- 
rea, Republic of)); Yamagishi, Shigeru; Itoh, Akinori; Ogawa, Toru. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 1993. 
26p. Order Number DE94737928. Source: OSTI; NTIS; INIS. 

An internal gelation process has been adopted for the prepara- 
tion of carbon-dispersed UO3 microspheres which will be used for 
preparing uranium nitride microsphere fuels by the carbothermic re- 
duction. The proper conditions for homogeneous carbon dispersion 
in UO3 microspheres were investigated. Firstly a range of feed so- 
lution compositions for preparing good UO3 gel spheres was 
defined by observing the gelation behavior. Within the defined so- 
lution compositions carbon-dispersed microspheres were prepared. 
The distribution of carbon in microspheres were analyzed. The pro- 
duction of good carbon-dispersed microspheres was possible, and 
the EPMA analysis showed that most of the carbon was evenly 
distributed in the microspheres, although large carbon-rich aggre- 
gates were sparsely existent. (author). 


0505 Uranium Enrichment 


Refer also to citation(s) 8415 


8188 (UCRL-ID-114671) Overview of uranium atomic 
vapor laser isotope separation. Feinberg, R.M. (Lawrence Liver- 
more National Lab., CA (United States)); Hargrove, R.S. Lawrence 
Livermore National Lab., CA (United States); Martin Marietta En- 
ergy Systems, Inc., Oak Ridge, TN (United States). Aug 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94000953. Source: 
OSTI; NTIS; GPO Dep. 
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8189 (UCRL-JC—114713) MGAU: A new analysis code for 
measuring 75U enrichments in arbitrary samples. Gunnink, R. 
(Lawrence Livermore National Lab., CA (United States)); Ruhter, 
W.D.; Miller, P.; Goerten, J.; Swinhoe, M.; Wagner, H.; Verplancke, 
J.; Bickel, M.; Abousahl, S. Lawrence Livermore National Lab., CA 
(United States). 14 Jan 1994. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States);Commission of the European Communities, 
Brussels (Belgium). DOE Contract W-7405-ENG-48. (CONF- 
940307-13: International symposium on nuclear material 
safeguards, Vienna (Austria), 14-18 Mar 1994). Order Number 
DE94006655. Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed a computerized analysis method for deter- 
mining *°5U enrichment in uranium items where no suitable 
reference standards exist or where nonreproducible conditions 
make calibration impossible. The method requires no calibrations 
and is capable of accuracies of 1-2% in only a few minutes. 


0507 Fuels Production and Properties 
Refer also to citation(s) 8942, 8979, 9042, 9728, 9843 


8190 (HW-73528) Construction engineering and utilities 
operation monthly report, April 1962. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 11 
May 1962. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94005325. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report details construction engineering and utilities operation 
for the month of April 1962. 


8191 (INIS-mf-14154) 1991 annual report about radioac- 
tivity measurements performed by the independent measuring 
point for environmental monitoring of nuclear installations at 
Hanau-Wolfgang: Routine procedure for specified normal op- 
eration and routine procedure for emergencies. Hessische 
Landesanstalt fuer Umwelt, Wiesbaden (Germany). 1992. 1938p. (In 
German). Order Number DE94738514. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The environmental monitoring programme for nuclear installa- 
tions at Hanau-Wolfgang aims at assessing, by means of 
immission measurements, compliance with dose limits according to 
para. 45 of the Radiation Protection Ordinance. This report 
presents the measurement results of radioactivity monitoring under 
the 1991 measuring programme performed by the independent 
measuring point on behalf of the nuclear supervisory authority. The 
radiological evaluation of the measuring results and of the dose 
commitment derived from them shows that they remain below the 
dose limits required according to para. 45 of the Radiation Protec- 
tion Ordinance. (orig./DG) 


8192 (LA-UR-94-0171) Process fault detection and nonlin- 
ear time series analysis for anomaly detection in safeguards. 
Burr, T.L.; Mullen, M.F.; Wangen, L.E. Los Alamos National Lab., 
NM (United States). [1994]. 14p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940307-8: International symposium on nuclear 
material safeguards, Vienna (Austria), 14-18 Mar 1994). Order 
Number DE94006268. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we discuss two advanced techniques, process fault 
detection and nonlinear time series analysis, and apply them to the 
analysis of vector-valued and single-valued time-series data. We 
investigate model-based process fault detection methods for ana- 
lyzing simulated, multivariate, time-series data from a three-tank 
system. The model-predictions are compared with simulated mea- 
surements of the same variables to form residual vectors that are 
tested for the presence of faults (possible diversions in safeguards 
terminology). We evaluate two methods, testing all individual 
residuals with a univariate z-score and testing all variables simulta- 
neously with the Mahalanobis distance, for their ability to detect 
loss of material from two different leak scenarios from the three- 
tank system: a leak without and with replacement of the lost 
volume. Nonlinear time-series analysis tools were compared with 
the linear methods popularized by Box and Jenkins. We compare 





prediction results using three nonlinear and two linear modeling 
methods on each of six simulated time series: two nonlinear and 
four linear. The nonlinear methods performed better at predicting 
the nonlinear time series and did as well as the linear methods at 
predicting the linear values. 


8193 Zone sintering of ceramic fuels. Matthews, R.B.; 
Chidester, K.M.; Moore, H.G. To Dept. of Energy. 1991. U.S. 
patent application 7-798,777. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94005177. Source: OSTI; NTIS; GPO Dep. 

Cold pressed UC? fuel compacts are sintered at temperatures 
greater than about 1850 C while in contract with a sintering facilita- 
tor material, e.g., tantalum, niobium, tungsten or a metal carbide 
such as uranium carbide, thereby allowing for a reduction in the 
overall porosity and leaving the desired product, i.e., a highly 
dense, large-grained uranium dicarbide. The process of using the 
sintering facilitator materials can be applied in the preparation of 
other carbide materials. 


8194 (PNL-SA-22576) Initial results from dissolution test- 
ing of various air-oxidized spent fuels. Gray, W.J.; Thomas, L.E. 
Pacific Northwest Lab., Richland, WA (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-931195-3: International sym- 
posium on scientific basis for nuclear waste management, Boston, 
MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94004762. Source: OSTI; NTIS; INIS; GPO Dep. 

Flowthrough dissolution tests have been conducted on two differ- 
ent light-water-reactor spent fuels oxidized to U4O9,, or U3Oz. 
Oxidation had a bigger impact on the dissolution of U and a 
smaller impact on the dissolution of Te from the fuel with higher 
burnup and higher fission gas release. Possible reasons for the ob- 
served differences in test results are discussed, but clarification 
awaits results from tests in progress on other fuels. 


8195 (WSRC-MS-93-447) Conversion of DAP models to 
SPEEDUP. Aull, J.E. Westinghouse Savannah River Co., Aiken, 
SC (United States). Aug 1993. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940441-—1: 27. simulation symposium, La Jolla, CA (United 
States), 11-15 Apr 1994). Order Number DE93040908. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Several processes at the Savannah River Site are modeled using 
Bechtel’s Dynamic Analysis Program (DAP) which uses a sequen- 
tial modular modeling architecture. The feasibility of conversion of 
DAP models to SPEEDUP was examined because of the benefits 
associated with this de facto industry standard. The equation- 
based approach used in SPEEDUP gives accuracy, stability, and 
ease of maintenance. The DAP licenses on our site are for single- 
user PS/2 machines whereas the SPEEDUP product is licensed on 
a VAX minicomputer which provides faster execution and ease of 
integration with existing visualization tools. In this paper the basic 
unit operations of a DAP model that simulates a ventilation system 
are described. The basic operations were modeled with both DAP 
and SPEEDUP, and the two models yield results that are in close 
agreement. Since the basic unit operations of the DAP model have 
been successfully duplicated using SPEEDUP, it is feasible to pro- 
ceed with model conversion. DAP subroutines and functions that 
involve only algebraic manipulation may be inserted directly into 
the SPEEDUP model or their underlying equations may be ex- 
tracted and written as SPEEDUP model equations. A problem 
modeled in SPEEDUP running on a VAX 8810 runs approximately 
fifteen times faster in elapsed time than the same problem mod- 
eled with DAP on a 33 MHz Intel 80486 processor. 
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Refer also to citation(s) 8194, 8220, 8434, 9159, 9707, 9807 


8196 (ANL/CMT/CP-—80020) Pyrochemical recovery of ac- 
tinide elements from spent light water reactor fuel. Johnson, 
G.K.; Pierce, R.D.; Poa, D.S.; McPheeters, C.C. Argonne National 
Lab., IL (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940204—4: 94. annual meeting of the Minerals, Metals and 
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Materials Society, San Francisco, CA (United States), 27 Feb - 3 
mar 1994). Order Number DE94005386. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Argonne National Laboratory is investigating salt transport and 
lithium pyrochemical processes for recovery of transuranic (TRU) 
elements from spent light water reactor fuel. The two processes 
are designed to recover the TRU elements in a form compatible 
with the Integral Fast Reactor (IFR) fuel cycle. The IFR is uniquely 
effective in consuming these long-lived TRU elements. The salt 
transport process uses calcium dissolved in Cu-35 wt % Mg in the 
presence of a CaClz salt to reduce the oxide fuel. The reduced 
TRU elements are separated from uranium and most of the fission 
products by using a MgClo transport salt. The lithium process, 
which does not employ a solvent metal, uses lithium in the pres- 
ence of a LiC! salt as the reductant. After separation from the salt, 
the reduced metal is introduced into an electrorefiner, which sepa- 
rates the TRU elements from the uranium and fission products. In 
both processes, reductant and reduction salt are recovered by 
electrochemical decomposition of the oxide reaction product. 


8197 (DOE/FTR-94003549) Travel to Italy to attend the 
Fourth International Symposium on Bioprocessing of Fossil 
Fuels: Foreign trip report, September 20-24, 1993. Dugan, P.R. 
EG and G Idaho, Inc., Idaho Falls, ID (United States). 7 Oct 1993. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE94003549. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Each operation (production) division of BNFL has a group that 
carries out short and medium term R&D for the purpose of solving 
short range problems of the division. However, BNFL determined a 
need to have a laboratory group to look into the future and conduct 
long term research for the company. That laboratory is designated 
the Company Research Laboratory and is known as CRL. It’s mis- 
sion is to conduct long term, innovative, high risk research in 
selected sciences that will underpin future business areas for BNFL 
with a five to ten year potential payback and to maintain a breadth 
of vision that allows for diversification into new products and pro- 
cesses that will ultimately improve profitability of the company. 
General areas of expertise and interest at CRL include: surface 
modification; biotechnology; ion exchange; solvent extraction; ma- 
terials technology; and other applied chemical technologies. 
Currently CRL is focussing their research on metal/microbe interac- 
tions including biosorption, bioleaching, _biomineralization, 
fundamental and microbial physiology and biosensors, all with an 
emphasis on bioremediation, environmental biotechnology and de- 
contamination. Specific projects include bioremediated reduction,of 
Np and Te, determination of metal resistance mechanisms in mi- 
crobes especially Ni and Cd, polyphosphate biosorption, thorium 
extraction, development of simple, real time, portable biosensors 
for detecting Hg, As, Cu, Tc and presumably other metals. How- 
ever the group indicated that they are moving toward emphasis 
that includes organic processing as well as metals — presumably 
with an interest in mixed waste processing. 


8198 (EUR-13574(V.1), pp. 25-40) The Kyshtym accident: 
causes, scale and radiation characteristics. Romanov, G.N.; 
Nikipelov, B.V.; Drozhko, E.G. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 

The Kyshtym accident took place on 29 September 1957 at a 
plutonium separation plant. The accident was caused by the explo- 
sion of dry nitrate and acetate salts in a tank containing highly 
radioactive wastes as a result of a failure in the cooling system 
and the consequent self-heating of the wastes. The explosion dis- 
persed approximately 2 million curies of nuclear fission products, of 
which '4Ce and %Zr accounted for 91%. Long-lived Sr 
accounted for only 2.7% of the dispersed mixture but was respon- 
sible for the long-term radiological hazard within what became 
known as the Eastern Urals radioactive trail. An area of 300 x 50 
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km received a minimum contamination level of 0.1 Ci of °Sr/kmo, 
and an area 105 x 9 km a minimum level of 2 Ci °°Sr/kmo. The 
spatial distribution of the contamination was fairly typical of models 
of single-point discharge and dry atmospheric deposition of con- 
taminants; the result was a sharply defined trail axis and a steady 
falling-off of contamination level both along and across the axis. 
The maximum contamination was 4 000 Ci of °°Sr/kme. The initial 
exposure dose rate reached 150 uR/h per 1 Ci of °°Sr/km2 and 
was mainly due to ®Zr and °5Nb. The exposure dose over 30 
years was 0.5 R/(Ci °°Sr/kmz2), of which 0.42 R/(Ci °°Sr/km2) was 
formed during the first year. As a result of radioactive decay, con- 
tamination by all radionuclides decreased over 30 years by more 
than 30 times, and fell by half in the case of °°Sr, while the expo- 
sure dose rate decreased by 2 800 times and radionuclide 
concentration in the various parts of the environment by 10°-104 
times. All the short-lived radionuclides decayed within the first five 
years, after which time °°Sr was practically the only factor deter- 
mining the radiation and radiological characteristics of the Eastern 
Urals radioactive trail. (Abstract Truncated) 


8199 (EUR-13574(V.1), pp. 41-70) One western perspec- 
tive of the 1957 Soviet nuclear accident. Trabalka, J.R. (Oak 
Ridge National Lab., TN (United States)); Auerbach, S.1. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. (CONF-9010134—: Seminar on comparative assessment of 
the environmental impact of radionuclides released during three 
major nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxem- 
bourg (Luxembourg), 1-5 Oct 1990). In Seminar on Comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl. Vol. 1. 606p. Order Number DE94612954. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Much information about a 1957 chemical explosion of high-level 
radioactive waste at the Chelyabinsk-40 (Ch-40) plutonium- 
production center in the Urals is available, but seeming 
inconsistencies and the complex history of Ch-40 limit its interpre- 
tation. The total radioactivity released was 20 MCi and the 
combined activity of °°Sr and 'S’Cs released was 1 MCi, compara- 
ble to releases from the 1986 Chernobyl reactor accident. In 
contrast to the latter, however, only about 10% of the 1957 release 
was more widely dispersed and deposited over an area of about 
20,000 km? along a >300-km-long track. Further, 'S7Cs comprised 
about 80% of the combined activity of °°Sr and 'S7Cs from Cher- 
nobyl, but only a small fraction of that from the 1957 accident. 
Nearly 11,000 persons were relocated from 23 populated places in 
a 90-km-long (700-km*) area containing >2-4 Ci/km? °°Sr; 24% of 
this area is still uninhabitable—-now dedicated for radioecological re- 
search. Over 1100 people were evacuated within 7-10 d from an 
"extreme evacuation zone”, and the rest were relocated in stages 
over 250-670 d. Acute radiation effects were observed in farm ani- 
mals and natural ecosystems in and near the "extreme evacuation 
zone” but not, reportedly, in humans. Temporary agricultural restric- 
tions were also applied to the 700-km* area (>2-4 Ci/km? 9°Sr), 
but, in the remainder (<2 Ci/km? °°Sr), restrictions were not ap- 
plied and impacts appear to have been slight. Releases from 
Ch-40 contaminated the Techa River drainage and required evacu- 
ation of >7500 persons prior to 1957. A small reservoir (Lake 
Karachay), containing 120 MCi of radioactivity from early 
intermediate-level waste disposal practices, was the source of ad- 
ditional releases. There are also a number of unconfirmed reports 
of reactor accidents at Ch-40. (Abstract Truncated) 


8200 (EUR-13574(V.2), pp. 769-786) Medical conse- 
quences of the Kyshtym radiation accident of 29 September 
1957. Buldakov, L.A.; Demin, S.N.; Dibobes, |.K.; Kosenko, M.M.; 
Panteleyev, L.1.; Romanov, G.N.; Skryabin, A.M.; Tokarskaya, Z.B.; 
Shvedov, V.L.; Shukhovtsev, B.I. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 
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As a result of the accidental release of long-lived radionuclides, 
the gamma-radiation dose rate in the near zone of the trail reached 
tens of cGy per hour and, in a number of populated areas in the 
open countryside, 0.1 c Gy x hour~'. The evacuation of 10 730 
people reduced the possible radiation doses by 2-24 times. Exami- 
nation of people who had received the highest effective dose 
equivalents prior to evacuation (2.3-52 cSv) revealed, in the first 
two years, instability in leukocytes and thrombocytes (used as indi- 
cators), but this did not exceed normal fluctuations. The structure 
of morbidity and mortality among the adult and child populations 
and the incidence of congenital pathology and infant mortality do 
not differ from the control. The proportion of families with children 
born of parents aged between 10 and 30 at the time of the acci- 
dent does not differ from the same indicators for the whole of the 
USSR, and, in the case of those aged between 0 and 9 years at 
the time of the accident, this proportion is 5-10% lower than control 
values, although the number of people who married is considerably 
higher than in the contro! group. In addition, the standardized 
birthrate coefficients in the study group (31.8 x 10~—5) are consider- 
ably higher than in the control group (18.4 x 10~%). (author). 


8201 (EUR-13574(V.2), pp. 957-965) Comparative analysis 
of the effectiveness of measures to protect the public from ra- 
diation following the Kyshtym accident. Romanov, G.N_; 
Buldakov, L.A.; Shvedov, V.L. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 
The formation of the Eastem Urals radioactive trail meant it was 
necessary to take a series of urgent and planned measures to pro- 
tect the public from radiation. The urgent protective measures 
included evacuation in the first 7-10 days of 1 100 people from the 
four villages nearest to the plant, since their external irradiation 
dose might have exceeded 100 rem in the first month. This evacu- 
ation, which later proved to be resettlement, prevented 91% of the 
potential 30-year dose. Parallel to this, the population was sub- 
jected to a number of hygiene measures, and dosimetric monitoring 
was introduced. Given that °°Sr played the leading radiological 
role, a © Sr contamination limit of 2 Ci/km* was introduced for the 
area, and higher levels required implementation of longer-term 
measures to protect the populace from radiation. Such longer-term 
measures included monitoring radioactive contamination of produce 
and agricultural products, their rejection and replacement by non- 
contaminated produce, restricting public access, banning economic 
activity, and decontamination of rural populated areas/arable land. 
Rejection and replacement of produce came late, were difficult to 
implement and had little effect on reducing °°Sr intake via food. For 
this reason, the longer-term measures included subsequent, addi- 
tional resettlement of 9 600 people from a further 19 villages some 
250-670 days after the accident. This measure prevented 20-38% 
of the potential 30-year dose, and from a modern radiological point 
of view was not wholly justified. Protection of the non-evacuated 
population exposed to contamination below 2 Ci %Sr per km? 
mainly involved reducing the °° Sr concentration in the milk of cows 
belonging to the rural populace, this being achieved by banning the 
use of natural pastures and hay meadows. This measure reduced 
by a factor of 2 the °°Sr intake into humans. (Abstract Truncated) 


8202 (EUR-13574(V.2), pp. 967-976) Ways of reducing the 
build-up of Sr-90 in crops in the Kyshtym accident zone. Moi- 
seyev, |.T. (AN SSSR, Moscow (Russian Federation)); Tikhomirov, 
F.A. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 





In the zone of the Kyshtym radiation accident, with its leached 
clayey loam chernozem soil, the lowest °°Sr concentration - ex- 
pressed in terms of contamination level (in units of Ba/kg per Ba/ 
m?) - was observed in the grain of millet, maize and wheat and in 
potato tubers, varying for this group of crops from 0.051 to 0.234 x 
10-% m?/kg. The largest build-up was found in oil-bearing crops 
(flax, mustard) and root crops (carrots, beet, swede, turnip) - (0.73- 
1.37) x 10-% m@/kg and (1.23-4.15) x 10-% m?/kg respectively. 
Leguminous crops (peas, beans, French beans) occupied the mid- 
die section of this scale. Values for individual crops varied by a 
factor of 2-4 in different years in line with seasonal agro- 
meteorological conditions. A 37-40% reduction in °°Sr build-up in 
the grain and stalks of vetch and oats was observed after deep 
ploughing to a depth of 50 cm. Transfer to the grain and vegetative 
organs fell by a factor of 2-4 in comparison with the control when 
mineral fertilizers (NPK) were added - in doses of 9 g/m* of each 
element - to the upper soil layer after deep ploughing. The addition 
of Na3PO, to the surface of soil containing *’Sr in quantities equiv- 
alent to 100, 200 and 300% of exchangeable Ca** content, and 
then ploughing this layer under to a depth of 50 cm, reduced trans- 
fer to wheat grain by a factor of 2.5-12. The addition of Na2SiOz in 
corresponding quantities proved less effective. Adding colophony 
or furfural-analine to this soil layer at the rate of 2% of layer mass, 
followed by ploughing to a depth of 50 cm, reduced the transfer to 
wheat grain and peas by a factor of 2-5, and by a factor of 4-8 
when higher doses of colophony were applied. Adding colophony 
to the soil led to a decrease in °°Sr build-up in the following year’s 
crops as well. (author). 


8203 (EUR-13574(V.2), pp. 977-992) Measures (and their 
effectiveness) to improve the radioecological situation given 
the particular features of the contamination caused by the 
Kyshtym and Chernobyl accidents. Arkhipov, N.P.; Meshalkin, 
G.S.; Arkhipov, A.N.; Burov, N.I.; Fedotov, |.S.; Mishenkov, N.N. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9010134-: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After a brief recall on the source terms and the contamined 
areas we compare the measures taken to improve the radioecolog- 
ical situation in the Kyshtym and Chernobyl areas. 


8204 (EUR-13574(V.2), pp. 1057-1073) Comparison of the 
countermeasures taken for the recovery of rural areas contam- 
inated by radioactivity. Arapis, G. (Centro de Investigaciones 
Energeticas, Medioambientales y Tecnologicas (CIEMAT), Madrid 
(Spain)); Millan, R.; lranzo, E. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (CONF-9010134—-: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyi, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1989, an evaluation of the countermeasures taken for the re- 
covery of rural areas was made. This evaluation was based on the 
analysis of the available information about eleven different scenar- 
ios where, in the past, an accident has taken place or a nuclear 
test has been done, and also on the information about laboratory 
and other field researches on the application of the countermea- 
sures for land recovery. In this evaluation, the Windscale (UK) and 
Chernobyl (USSR) accidents were considered too. At the end of 
this evaluation, important information was available about the acci- 
dent that took place in Kyshtym (USSR) and, now, it is possible to 
extend this evaluation and to make an assessment of the counter- 
measures taken, especially in the three areas where a major 
accident has occurred (Windscale, Chernobyl and Kyshtym). This 
work intends to compare the kind of countermeasures taken for the 
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recovery of rural areas contaminated by radioactivity and their ef- 
fectiveness. Considering the significance of the large volume of 
waste generated following the implementation of the countermea- 
sures (i.e. removal of crops or other vegetation and of superficial 
soils), we have taken steps to gather all relevant information in or- 
der to include it in our evaluation and to indicate, also in this work, 
the effort required for the management of the generated waste in 
the three accidents mentioned above. (author). 


8205 (FZR-93-15, pp. 9-11) Problems of penetrating io- 
dine species in a nuclear-chemical plant. Bernhard, G. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). May 1993. In Institute of Radiochemistry. Annual 
report 1992. 107p. Order Number DE94738387. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication IODINE 131/fuel reprocessing plants; !O- 
DINE 131/removal; REMOVAL; FISSION PRODUCTS; FILTERS; 
DECONTAMINATION; EFFICIENCY; IODINE COMPOUNDS; OFF- 
GAS SYSTEMS 


8206 (INIS-GB-516) Statement of nuclear incidents at nu- 
clear installations: Second quarter 1993. Health and Safety 
Executive, London (United Kingdom). Oct 1993. 5p. Order Number 
DE94612956. Source: OSTI; NTIS (US Sales Only); INIS. 

Three incidents were reported in April-June 1993. The first was 
on the British Nuclear Fuel pic (BNFL) site at Sellafield and 
concerned leakage of 0.5 TBq of alpha activity from plutonium con- 
taminated waste stored in a steel drum. This was subsequently 
double contained and moved so it could be inspected regularly. No 
contamination of personnel occurred. The second concerned the 
leakage of thorium liquor from a pipe at the UKAEA’s Thorium re- 
processing plant at Dounreay. Two temporary repairs were made 
and no personnel were contaminated. The third was at the Sell- 
afield site where a small quantity (5 mls) of plutonium containing 
liquor had leaked from a package and released alpha activity. The 
bags were temporary containment of engineering debris which may 
have had sharp edges. The bags had been piled up and one of the 
bags had torn. Recommendations were made following inquiries 
into each of the incidents to improve procedures and prevent simi- 
lar incidents occurring. (UK). 


8207 (JAERI-M—93-198) Separation of neptunium, pluto- 
nium and uranium by using butyraldehydes as reductants in 
reprocessing. Uchiyama, Gunzo (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Ho- 
toku, Shinobu; Fujine, Sachio; Maeda, Mitsuru. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Oct 1993. 32p. Order Num- 
ber DE94737937. Source: OSTI; NTIS; INIS. 

A new separation process of Np, Pu and U using n- and iso- 
butyraldehydes as reductants for Np(VI) and Pu(IV), respectively, 
in the reprocessing has been investigated. In the kinetics study of 
Np, Pu and U reduction, it was found that n-butyraldehyde reduced 
Np(VI1) to Np(V) in the Purex solution but did not reduce Pu(IV) and 
U(V1), and iso-butyraldehyde reduced Np(VI) and Pu(IV) but did not 
reduce U(VI). Based on these results, a new selective separation 
process of Np, Pu and U was proposed. The main process con- 
sists of three steps: co-decontamination, Np separation and U/Pu 
partition steps. In the Np separation step, Np(V1) extracted together 
with Pu(IV) and U(VI) by the solvent of 30 % tri-n-bytyl phosphate/ 
n-dodecane was selectively reduced to Np(V) by using n- 
butyraldehyde and was back-extracted from the solvent. In the U/ 
Pu partition step, iso-butyraldehyde was used as a reductant for 
Pu(IV). The effectiveness of the new process was demonstrated in 
the flow sheet study using miniature mixer-settlers. In the Np sepa- 
ration step, 99.98 % of Np extracted together with U(VI) in the 
co-decontamination step was reduced by n-butyraldehyde and sep- 
arated from U. In the U/Pu partition step, more than 99 % of Pu 
was reduced by iso-butyraldehyde and separated from U. (author). 


8208 (JAERI-M—93-211) Conceptual design of backend 
technology R and D facility for TRU recycle in the future fuel 
cycle system. Fujine, Sachio (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Usuda, Shigekazu; Morita, Yasuji. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1993. 95p. (In Japanese). Order Number 
DE94737940. Source: OSTI; NTIS; INIS. 
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Plutonium is needed to be recycled in the future fuel cycle to es- 
tablish the stable electricity supply system. Technology for isolation 
of TRU elements is required to reduce the long-term toxicity of ra- 
dioactive waste in the backend of Pu recycle fuel cycle. Advanced 
LWR Technology Development Program Team in JAERI has pro- 
posed an ‘Integrated Test Facility for the Future LWR Technology’ 
in order to conduct research and development works for the future 
fuel cycle. A concept of backend technology R and D facility is 
studied as a part of the ‘Integrated Test Facility for the Future LWR 
Technology’. The facility is planned to perform R and D reprocess- 
ing and the other associated activities, mainly on MOX fuel of high 
plutonium enrichment for very high burnup and minor actinide- 
bearing fuels. (author) 62 refs. 


8209 Method for dissolving delta-phase plutonium. 
Karraker, D.G. To Dept. of Energy. 1992. U.S. patent application 7- 
817,007. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94005151. Source: OSTI; NTIS; GPO Dep. 

A process for dissolving plutonium, and in particular, delta-phase 
plutonium. The process includes heating a mixture of nitric acid, 
hydroxylammonium nitrate and potassium fluoride (HAN) to a tem- 
perature between 40 and 70 C, then immersing the metal in the 
mixture. Preferably, the nitric acid has a concentration of not ore 
than 2M, the HAN approximately 0.66M, and the potassium fluoride 
1M. Additionally, a small amount of sulfamic acid, such as 0.1M 
can be added to assure stability of the HAN in the presence of ni- 
tric acid. The oxide layer that forms on plutonium metal may be 
removed with a non-oxidizing acid as a pre-treatment step. 


0509 Transport, Handling, and Storage 


Refer also to citation(s) 8447, 8935, 8951, 8953, 9096, 9938, 
10566, 11349 


8210 (ANS-324) Management of spent oxide fuel from 
thermal reactors: the environmental and radiological effects of 
alternative approaches. Martin, A.; Fry, T.M.; Edmunds, J. Asso- 
ciated Nuclear Services, Epsom (United Kingdom). Jul 1983. 103p. 
Sponsored by Department of the Environment, London (United 
Kingdom). Contract PECD-7/9/089-1 12/82. (DOE-RW-83.086.). Or- 
der Number DE94613618. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The report presents the results of a study of the environmental 
and radiological effects of alternative approaches to the manage- 
ment of spent oxide fuel from the UK nuclear power programme. 
The two main alternatives are extended storage of the fuel, pend- 
ing decisions on fissile material recycle, and reprocessing of the 
fuel commencing in the early 1990s. A review is made of experi- 
ence in spent fuel storage, of the technical issues in long-term 
storage and of the possible needs of the UK nuclear programme. 
The main environmental and radiological effects of reprocessing 
considered in the study are the generation of radioactive wastes, 
the release of radioactivity in effluents with the resulting radiation 
exposure of the public, and occupational radiation exposure. The 
influence of the delay between reprocessing and fabrication of 
mixed oxide fuel on the environmental and radiological effects of 
plutonium recycle is investigated and it is shown that the effects 
would be minimised if reprocessing were delayed until there was a 
requirement for recycle. Strategies for the management of heavy 
elements other than plutonium are discussed and results are pre- 
sented illustrating aspects of actinide management. (author). 


8211 (DOE/FTR-93018259) Travel to United Kingdom for 
investigation of the contamination weeping program: Foreign 
trip report, May 5-11, 1991. Bennett, P.C. Sandia National Labs.., 
Albuquerque, NM (United States). [1991]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93018259. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The objectives of the trip were to visit prominent scientists and 
engineers in the UK in the fields of contamination control and 
robotic applications, as well as to present a paper, Application of a 
Chemical lon Exchange Model to Transport Cask Surface Decon- 
tamination, at the Second International Conference on 
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Transportation for the Nuclear Industry. The conference provided 
an opportunity to discuss decontamination and handling technolo- 
gies with an international group of scientists engaged in various 
aspects of transportation. 


8212 (DOE/ID/13041—1-Vol.1) Topical safety analysis re- 
port for the transportation of the NUHOMS® dry shielded 
canister: Volume 1. Pacific Nuclear Fuel Services, Inc., San Jose, 
CA (United States). Aug 1993. 642p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-901D13041. 
(INEL/MISC—93125). Order Number DE94005860. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Topical Safety Analysis Report (SAR) describes the design 
and the generic transportation licensing basis for utilizing the 
NUTECH HORIZONTAL MODULAR STORAGE (NUHOMS®) sys- 
tem dry shielded canister (DSC) containing twenty-four pressurized 
water reactor (PWR) spent fuel assemblies (SFA) in conjunction 
with a conceptually designed Transportation Cask. This SAR docu- 
ments the design qualification of the NUHOMS® DSC as an 
integral part of a 10CFR71 Fissile Material Class Ill, Type B(M) 
Transportation Package. The package consists of the canister and 
a conceptual transportation cask (NUHOMS® Transportation Cask) 
with impact limiters. Engineering analysis is performed for the can- 
ister to confirm that the existing canister design complies with 
10CFR71 transportation requirements. Evaluations and/or analyses 
is performed for criticality safety, shielding, structural, and thermal 
performance. Detailed engineering analysis for the transportation 
cask will be submitted in a future SAR requesting 10CFR71 certifi- 
cation of the complete waste package. Transportation operational 
considerations describe various operational aspects of the canister/ 
transportation cask system. operational sequences are developed 
for canister transfer from storage to the transportation cask and in- 
terfaces with the cask auxiliary equipment for on- and off-site 
transport. 


8213 (DOE/ID/13041—T1-Vol.2) Topical safety analysis re- 
port for the transportation of the NUHOMS® dry shielded 
canister: Volume 2. Pacific Nuclear Fuel Services, Inc., San Jose, 
CA (United States). Aug 1993. 445p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-901D13041. 
(INEL/MISC—93125). Order Number DE94005861. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A thermal analyses for the 10CFR71 normal conditions of . 
transport and hypothetical accident conditions is presented for the 
conceptual NUHOMS® Transportation Cask and NUHOMS@-24P 
DSC system. The purpose of the thermal analyses presented 
herein is to demonstrate that the conceptual NUHOMS® Trans- 
portation Cask with the NUHOMS@®-24P DSC provides suitable 
heat dissipation to maintain the heat removal capacity of the 
loaded NUHOMS® Transportation Cask. The thermal analyses re- 
sults show that the maximum temperatures and pressures of the 
NUHOMS8® Transportation Cask and the NUHOMS®@-24P DSC are 
within their allowable material temperature and pressure limits. 


8214 (INFO-0426) Receiving radioactive packages. Atomic 
Energy Control Board, Ottawa, ON (Canada). [1992]. 2p. (In Eng- 
lish, French). Order Number DE94613619. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This information card describes procedures to be followed when 
receiving packages of radioactive materials. (L.L.) (3 figs.). 


8215 (INIS-AR-049) Facility for interim dry storage of 
CANDU type spent fuel elements. Maccarone, P.M.; Cunarro, 
R.A. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Gerencia de Ingenieria. 1993. 3p. (In Spanish). 
(CONF-9311167—: 21. meeting of the Argentine Association of Nu- 
clear Technology, Mar del Plata (Argentina), 8-12 Nov 1993). Order 
Number DE94612268. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. STORAGE FACILITIES/dry _ storage; 
CANDU TYPE REACTORS; RADIOACTIVE WASTE STORAGE; 
SPENT FUEL ELEMENTS; SPENT FUEL STORAGE 


8216 (INIS-JP-018) The 10th international symposium on 
the packaging and transportation of radioactive materials: 





Proceedings. No corporate text available. 1993. 1709p. (CONF- 
920905—-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). Order Number DE94737964. Source: 
OSTI; NTIS; INIS. 

Composed of three volumes. 

The publication is the collection of the papers presented at the ti- 
tle meeting. The 163 of the presented papers and 42 posters are 
indexed individually. (J.P.N.). 


8217 (INIS-mf—13764, pp. 119-136) Future considerations 
for storage of CANDU fuel. Nakagawa, R.K. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations). 
Canadian Nuclear Association, Toronto, ON (Canada). 1992. 449p. 
(CONF-920641-—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 32. annual conference of 
the Canadian Nuclear Association. Order Number DE94612223. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Permanent disposal of used fuel in Canada is expected to com- 
mence about 2025. In the meantime, used fuel is stored on an 
interim basis at the reactor sites. Initially, CANDU fuel is stored in 
water-filled bays at each nuclear station. Subsequently, five years 
after after discharge from reactor, the fuel can be stored dry in 
concrete canisters. This option has been implemented at several 
CANDU reactor sites. A coordinated program for handling used fuel 
on an interim basis and entailing all CANDU reactors in Canada, 
that will minimize handling of used fuel, is envisioned to achieve 
overall efficiency and cost reduction, and to achieve compatibility 
with the permanent disposal facility. Accordingly, a standard recep- 
tacle for used CANDU fuel that would be suitable for interim 
storage, transportation, and permanent disposal, is desirable. 


8218 (INIS-RU-372, pp. 73-79) Are the nuclear power 
complexes able to make electrical power cheaper by speeding 
up the nuclear fuel cycle?. Shevelev, Ya.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Inst. Atomnoj Ehnergii); Elagin, Yu.P. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1992. 96p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94616109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Influence of the spent fuel storage time before its transportation 
from NPPs on the economic characteristics of nuclear power pro- 
duction stages is estimated. It is shown that storage increase from 
0,5 to 1 year worsens the fuel balance and increases the cost of 
electric power by 2%. Storage decrease is possible only on compii- 
cation of radiochemical plants in connection with increasing 
radioactivity of spent fuel to be reprocessed. The factor acts with 
equal effects both on the dispersed placing of NPPs and on their 
transference into nuclear power complexes. The conclusion is made 
that creation of the complexes is not reasonable. 16 refs.; 9 tabs. 


8219 (K/TCD-1090) Characterization of the internal sur- 
faces of two emptied 30A UF, storage cylinders. Rao, M.; Ellis, 
A.; Freels, D. Oak Ridge K-25 Site, TN (United States). [1993]. 
74p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840T21400. Order Number DE94005426. Source: 
OSTI; NTIS; GPO Dep. 

Before any cylinders used for storage of uranium hexafluoride 
(UFg) can be decommissioned, all chemical and metallurgical 
changes in the cylinder walls during storage need to be known. 
This study was conducted to obtain initial data on changes that 
may have occurred in cylinders because of long-term contact with 
UFg. Two 2.5-ton cylinders, emptied of UFg and rinsed, were se- 
lected based on the extent of residual radioactivity, as judged from 
sweeps of a field survey meter over the outside surfaces of a batch 
of cylinders. A videoprobe was used to record the appearance of 
the internal surface of the selected cylinder. Sections of the cylin- 
ders representing various levels of residual radioactivity were cut 
out using a 6 in. diameter hole saw. These sections were further 
characterized by nuclear spectroscopy to identify the radionuclides 
present. Pieces were cut from the sections, mounted in taper sec- 
tion, and metallographically examined to characterize near-surface 
changes, including those resulting from surface corrosion from the 
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moisture present in the washed cylinders. X-ray diffraction was 
used to further identify the various phases present, both in the cor- 
roded surface layers and in the immediate subsurface areas. 
Samples were examined using scanning electron microscopy and 
energy dispersive x-ray analysis to examine the morphology and 
chemical nature of surface residues relative to the various levels of 
residual radioactivity measured. X-ray photoelectron spectroscopy 
was used to examine the very-near surface layers. Results from 
the various techniques are discussed and compared and are inter- 
preted in terms of overall impact on decommissioning. 


8220 (ORNL/FTR-4818) Travel to Italy to participate in the 
2nd TAME Meeting: Foreign trip report, October 6, 1993— 
October 15, 1993. Smith, D.H. Oak Ridge National Lab., TN 
(United States). 19 Oct 1993. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94002534. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

| attended the 2nd Tank Measurement (TAME) meeting at Ispra, 
Italy. An invited talk entitled “Use of a Double Spike to Tank Con- 
tents” was delivered. The day after the meeting, talks were held 
with Ispra staff to explore the possibility of a joint collaborative 
project involving double spiking. The interest is there, but a few 
problems will have to be resolved if collaboration is to occur. The 
second week of my trip was spent visiting the IAEA in Vienna. The 
goal of my visit was to discuss how ORNL could help the IAEA in 
its newly expanded mission. Several tasks were identified, and pro- 
posals will be submitted to DOE in an effort to obtain funding. 


8221 (ORNL/FTR-4833) Travel to Austria to attend the In- 
ternational Atomic Energy Agency’s Technical Committee 
Meeting on Issues related to Low Specific Activity Materials 
and Surface Contaminated Objects: Foreign trip report, Octo- 
ber 8-16, 1993. Pope, R.B.; Rawl, R.R. Oak Ridge National Lab., 
TN (United States). 15 Nov 1993. 79p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94003541. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The travelers participated in an International Atomic Energy 
Agency (IAEA)-sponsored technical committee meeting on Low 
Specific Activity Materials and Surface Contaminated Objects (LSA/ 
SCO), which was convened to address and make recommenda- 
tions on issues that have been identified relative to LSA/SCO 
provisions in the IAEA’s Regulations for the Safe Transport of Ra- 
dioactive Material, Safety Series No. 6 (SS No. 6). This meeting 
was preceded by three earlier Consultants Services Meetings on 
the same subject. Mr. Rawl represented the United States in the 
first and third of these, and Mr. Pope represented the United 
States at the second. At this latest technical committee meeting, all 
aspects of the provisions in the areas of routine conditions of 
transport, normal conditions of transport, and accident conditions of 
transport were addressed, and recommendations were made for 
modifications not only to SS No. 6, but also to the supportive ex- 
planatory and advisory documents. Recommendations were also 
made by the technical committee on additional efforts which are 
needed by the IAEA to address fully the LSA/SCO issues in the 
forthcoming 1996 revision to SS No. 6. 


8222 (UCRL-ID—115618) A comparison of RISKIND and 
RADTRAN 4. Brumburgh, G.P.; Alesso, H.P. Lawrence Livermore 
National Lab., CA (United States). Nov 1993. 91p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94005682. Source: OSTI; NTIS; GPO 
Dep. 

Our objective in this paper is to provide preliminary comparisons 
between the two computer codes RISKIND and RADTRAN 4. 
These codes have utility in evaluating radiological consequences 
during the transportation of radioactive materials. We reviewed the 
codes to three criteria: (1) the code’s evaluation capability for acci- 
dent sequences, frequencies, and environmental consequences, 
(2) the code’s “user friendliness” (as well as how much specific 
technical expertise the user needed to apply to it), and (3) compati- 
bility with other code output or modules. 
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8223 (WINCO-11976) Fuel performance of DOE fuels in 
water storage. Hoskins, A.P.; Scott, J.G.; Shelton-Davis, C.V.; Mc- 
Dannel, G.E. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, 
ID (United States). [1993]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-841D12435. (CONF- 
940452-1: American Nuclear Society international meeting on 
LWR fuel performance, West Palm Beach, FL (United States), 16- 
19 Apr 1994). Order Number DE94000939. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Short communication IDAHO NATIONAL ENGINEERING LABO- 
RATORY/fuel storage pools; FUEL ELEMENTS/storage; FUEL 
ELEMENTS /performance; UNDERWATER FACILITIES; STORAGE; 
PERFORMANCE; CORROSION; BIOLOGICAL FOULING; WATER 
CHEMISTRY 


0510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 8241, 8389 
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Refer also to citation(s) 8210, 8217, 8384, 8388, 8392, 8393, 
8394, 8395, 8397, 8398, 8399, 8400, 8402, 8403, 8404, 8406, 
8407, 8409, 8411, 8418, 8420, 8421, 8422, 8423, 8424, 8425, 
8426, 8752, 8950, 8952, 8965, 9017, 9228, 9234, 9705, 9717, 
9803, 9806, 9846, 9847, 9848, 9850, 9886, 9932, 9935, 9936, 
9983, 10079, 10146, 10241, 10280, 10327, 10337, 10338, 10340, 
10341, 10360, 10394, 10408, 10409, 10415, 10417, 10540, 10883, 
10884, 11218, 11323, 11371 


8224 (AEA-D and R-0343) Radionuclide getters in the 
near-field chemistry of repositories: Final report. Holland, T.R.; 
Lee, DJ. AEA Decommissioning and Radwaste, Winfrith (United 
Kingdom). Jan 1993. 45p. Contract PECD-7/9/451. (CPDD-—92- 
P814.). Order Number DE94614100. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ultimate release of radionuclides from a radioactive waste 
repository will depend upon the natural and man-made barriers 
surrounding the site. An opportunity exists to enhance natural ra- 
dionuclide retention through improved sorption, by the use of 
suitable additives applied to the repository backfill material. This 
programme of work was designed to identify problem isotopes, to 
search for suitable materials to enhance their retention and ulti- 
mately to provide, through experimental studies, an understanding 
of their effectiveness under repository conditions. (Author). 


8225 (AEA-D and R—-0890) Investigation of Magnesium 
Elektron Lid. absorbers for the removal of radionuclides from 
aqueous waste streams - a column experiment. Hooper, E.W.; 
Kavanagh, P.R.; Murphy, G.J. AEA Decommissioning and Rad- 
waste, Harwell (United Kingdom). Apr 1992. 6p. Order Number 
DE94614095. Source: OSTI; NTIS (US Sales Only); INIS. 

A mixture of zirconium hydroxide and zirconium phosphate ab- 
sorbers available from the Chemical Division of Magnesium 
Elektron Ltd., has been tested in a packed bed geometry for the 
removal of some radionuclides from a simulated waste stream at 
pH 9. The removal of chromium, antimony, ruthenium, caesium, 
iron, Zinc, cobalt and mercury was as expected from earlier work 
on the individual absorbers. Manganese removal was considerably 
less than expected, the reasons for this are not known. (Author). 


8226 (AEA-D and R-0891) Modelling gas generation in ra- 
dioactive waste repositories. Agg, P.J. AEA Decommissioning 
and Radwaste, Harwell (United Kingdom). Jul 1992. 29p. Order 
Number DE94614101. Source: OSTI; NTIS (US Sales Only); INIS. 

In a repository containing low- and intermediate-level waste, gas 
generation will occur principally by the coupled processes of metal 
corrosion and microbial degradation of cellulosic waste. This paper 
describes a mathematical model designed to address gas genera- 
tion by these mechanisms. The metal corrosion model incorporates 
a three-stage process encompassing both aerobic and anaerobic 
corrosion regimes; the microbial degradation model simulates the 
activities of eight different microbial populations, which are main- 
tained as functions both of pH and of the concentrations of 
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particular chemical species. Gas concentrations have been mea- 
sured over a period of three years in large-scale drum experiments 
designed to simulate repository conditions. Model predictions are 
confirmed against the experimental measurements, and a predic- 
tion is then made of gas concentrations and generation rates over 
an assessment period of one million years in a radioactive waste 
repository. (Author). 


8227 (AEA-D and W-0575) A5S9 waste repackaging data- 
base (AWARD): Requirements specification. Keel, A. AEA 
Decommissioning and Radwaste, Winfrith (United Kingdom). Jun 
1993. 17p. Order Number DE94612378. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper sets out the requirements for AWARD (the A59 Waste 
Repackaging Database); a computer-based system to record LLW 
sorting and repacking information from the North Cave Line in A59. 
A solution will be developed on the basis of this document. AWARD 
will record and store details entered from waste sorting and LLW 
repackaging operations. This document will be used as the basis 
of the development of the host computer system. (Author). 


8228 (AEA-D and W-0576) A59 waste repackaging data- 
base (AWARD): Database design. Keel, A. AEA Decommissioning 
and Radwaste, Winfrith (United Kingdom). Jun 1993. 36p. Order 
Number DE94612379. Source: OSTI; NTIS (US Sales Only); INIS. 

This document describes the data structures to be implemented 
to provide the A59 Waste Repackaging Database (AWARD); a 
Computer System for the in-cave Bertha waste sorting and LLW 
repackaging operations in A59. (Author). 


8229 (AEA-D and W-0577) A59 waste repackaging data- 
base (AWARD): Software module designs. Keel, A. AEA 
Decommissioning and Radwaste, Winfrith (United Kingdom). Jun 
1993. 36p. Order Number DE94612380. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This document describes the software modules to be imple- 
mented to provide the user interface for the A59 Waste 
Repackaging Database (AWARD). The modules will consist of a 
front end menu with options giving access to the various screen 
forms and printed reports. (Author). 


8230 (AEA-D and W-0612) A59 waste repackaging data- 
base (AWARD): User manual. Keel, A. AEA Decommissioning 
and Radwaste, Winfrith (United Kingdom). Jul 1993. 24p. Order 
Number DE94612381. Source: OSTI; NTIS (US Sales Only); INIS. 

This document describes the operation of each of the compo- 
nents of the AWARD system. This document provides a simple 
reference guide for all users of the system and assumes a mini- 
mum degree of computer literacy. (Author). 


8231 (AECL—10511) High-performance cement-based 
grouts for use in a nuclear waste disposal facility. Onofrei, M. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Gray, M.N.; Coons, W.E.; Al- 
corn, S.R. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. Dec 1992. 58p. 
(COG—92-13.). Order Number DE94614103. Source: OSTI; NTIS 
(US Sales Only); INIS. 

National and international agencies have identified cement-based 
materials as prime candidates for sealing vaults that would isolate 
nuclear fuel wastes from the biosphere. Insufficient information is 
currently available to allow a reasonable analysis of the long-term 
performance of these sealing materials in a vault. A combined lab- 
oratory and modelling research program was undertaken to provide 
the necessary information for a specially developed high- 
performance cement grout. The results indicate that acceptable 
performance is likely for at least thousands of years and probably 
for much longer periods. The materials, which have been proven to 
be effective in field applications, are shown to be virtually imperme- 
able and highly leach resistant under vault conditions. Special 
plasticizing additives used in the material formulation enhance the 
physical characteristics of the grout without detriment to its chemi- 
cal durability. Neither modelling nor laboratory testing have yet 
provided a definitive assessment of the grout’s longevity. However, 
none of the results of these studies has contraindicated the use of 





high-performance cement-based grouts in vault sealing applica- 
tions. (Author) (24 figs., 6 tabs., 21 refs.). 


8232 (AECL—10675) Update on Canada’s nuclear fuel 
waste management program: Preparing for the environmental 
review of the concept. Allan, C.J. Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment. Sep 1992. 18p. (CONF-920641-—: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 
St. John (Canada), 7-10 Jun 1992; COG—92-254.). Order Number 
DE94614090. Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian Nuclear Fuel Waste Management Program 
(CNFWMP) was launched in 1978 as a joint initiative by the gov- 
ernments of Canada and Ontario. Under the program, AECL has 
been developing and assessing a generic concept to dispose of 
nuclear fuel waste in plutonic rock of the Canadian Shield. The 
disposal concept has been referred for review under the Environ- 
mental Assessment and Review Process. AECL will submit an 
Environmental Impact Statement (EIS) to an Environmental As- 
sessment Panel, which was appointed in late 1989. Hearings will 
be held in areas that have a particular interest in the concept and 
its application. At the end of the review, the Panel will make rec- 
ommendations as to the acceptability of the concept and the 
course of future action. The federal government will decide on the 
next steps to be taken. In the spring of 1990 public open houses 
were held to tell prospective participants how to enter the process. 
Sessions designed to assist the Panel in determining the scope of 
the EIS took place in the autumn of 1990. In June 1991 the Panel 
issued for comment a set of draft guidelines for the EIS. More than 
30 groups and individuals submitted comments. The final guide- 
lines were issued in March 1992, and AECL expects to submit its 
EIS to the Panel in 1993. If the concept review is completed by 
1995 and if the concept is approved, disposal could begin some 
time after 2025. (L.L.) (12 refs.). 


8233 
gases from Hanford grout samples. Meisel, D.; Jonah, C.D.; 
Kapoor, S.; Matheson, M.S.; Mulac, W.A. Argonne National Lab., 
IL (United States). Oct 1993. 45p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94005377. Source: OSTI; NTIS; INIS; GPO Dep. 

Gamma irradiation of WHC-supplied samples of grouted Tank 
102-AP simulated nonradioactive waste has been carried out at 
three dose rates, 0.25, 0.63, and 130 krad/hr. The low dose rate 
corresponds to that in the actual grout vaults; with the high dose 
rate, doses equivalent to more than 40 years in the grout vault 
were achieved. An average G(H2) = 0.047 molecules/100 eV was 
found, independent of dose rate. The rate of H2 production de- 
creases above 80 Mrad. For other gases, G(N2) = 0.12, G(O2) = 
0.026, G(N2O) = 0.011 and G(CO) = 0.0042 at 130 krad/hr were 
determined. At lower dose rates, N>. and O, could not be mea- 
sured because of interference by trapped air. The value of G(H2) is 
higher than expected, suggesting segregation of water from nitrate 
and nitrite salts in the grout. The total pressure generated by the 
radiolysis at 130 krad/h has been independently measured, and 
total amounts of gases generated were calculated from this mea- 
surement. Good agreement between this measurement and the 
sum of all the gases that were independently determined was ob- 
tained. Therefore, the individual gas measurements account for 
most of the major components that are generated by the radiolysis. 
At 90 °C, Ho, Nz, and N2O were generated at a rate that could be 
described by exponential formation of each of the gases. Gases 
measured at the lower temperatures were probably residual 
trapped gases. An as yet unknown product interfered with oxygen 
determinations at temperatures above ambient. The thermal results 
do not affect the radiolytic findings. 


(ANL-93/42) Radiolytic and thermal generation of 


8234 (ANL/CMT/CP-79678) Densification of salt-occluded 
zeolite a powders to a leach-resistant monolith. Lewis, M.A.; 
Fischer, D.F.; Murhpy, C.D. Argonne National Lab., IL (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-931108— 
4: Fall meeting of the Materials Research Society (MRS), Boston, 
MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94001329. Source: OSTI; NTIS; INIS; GPO Dep. 
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Pyrochemical processing of spent fuel from the Integral Fast 
Reactor (IFR) yields a salt waste of LiCI-KCI that contains approxi- 
mately 6 wt% fission products, primarily as CsCl and SrClo. Past 
work has shown that zeolite A will preferentially sorb cesium and 
strontium and will encapsulate the salt waste in a leach-resistant, 
radiation-resistant aluminosilicate matrix. However, a method is sill 
needed to convert the salt-occluded zeolite powders into a form 
suitable for geologic disposal. We are thus investigating a method 
that forms bonded zeolite by hot pressing a mixture of glass frit 
and salt-occluded zeolite powders at 990 K (717°C) and 28 MPa. 
The leach resistance of the bonded zeolite was measured in static 
leach tests run for 28 days in 363 K (90°C) deionized water. Nor- 
malized release rates of all elements in the bonded zeolite were 
low, <1 g/m? d. Thus, the bonded zeolite may be a suitable waste 
form for IFR salt waste. 


8235 (ANL/CMT/CP-80027) Waste glass weathering. 
Bates, J.K.; Buck, E.C. Argonne National Lab., IL (United States). 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931108-—45: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94005478. Source: OSTI; NTIS; INIS; GPO Dep. 

The weathering of glass is reviewed by examining processes 
that affect the reaction of commercial, historical, natural, and nu- 
clear waste glass under conditions of contact with humid air and 
slowly dripping water, which may lead to immersion in nearly static 
solution. Radionuclide release data from weathered glass under 
conditions that may exist in an unsaturated environment are 
presented and compared to release under standard leaching condi- 
tions. While the comparison between the release under weathering 
and leaching conditions is not exact, due to variability of reaction in 
humid air, evidence is presented of radionuclide release under a 
variety of conditions. These results suggest that both the amount 
and form of radionuclide release can be affected by the weathering 
of glass. 


8236 (ANS-313) A comparative assessment of alternative 
waste management procedures for selected reprocessing 
wastes. Hickford, G.E.; Plews, M.J. Associated Nuclear Services, 
Epsom (United Kingdom). Jul 1983. 281p. Sponsored by Depart- 
ment of the Environment, London (United Kingdom). Contract 
PECD-7/9/042. (DOE-RW-—83.104.). Order Number DE94614104. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report, which has been prepared by Associated Nuclear 
Services for the Department of the Environment, presents the re- 
sults of a study and comparative assessment of management 
procedures for low and intermediate level solid waste streams aris- 
ing from current and future fuel reprocessing operations on the 
Sellafield site. The characteristics and origins of the wastes under 
study are discussed and a reference waste inventory is presented, 
based on published information. Waste management strategy in 
the UK and its implications for waste conditioning, packaging and 
disposal are discussed. Wastes currently arising which are not suit- 
able for Drigg burial or sea dumping are stored in an untreated 
form. Work is in hand to provide additional and improved disposal 
facilities which will accommodate all the waste streams under 
study. For each waste stream viable procedures are identified for 
further assessment. The procedures comprise a series of on-site 
operations-recovery from storage, pre-treatment, treatment, encap- 
sulation, and packaging, prior to storage or disposal of the 
conditioned waste form. Assessments and comparisons of each 
procedure for each waste are presented. These address various 
process, operational, economic, radiological and general safety fac- 
tors. The results are presented in a series of tables with supporting 
text. For the majority of wastes direct encapsulation with minimal 
treatment appears to be a viable procedure. Occupational exposure 
and general safety are not identified as significant factors governing 
the choice of procedures. The conditioned wastes meet the general 
requirements for safe handling during storage and transportation. 
The less active wastes suitable for disposal by currently available 
routes meet the appropriate disposal criteria. It is not possible to 
consider in detail the suitability for disposal of the more active 
wastes for which disposal facilities are not yet available. (Author). 


ERA Vol. 19, No. 4 49 





05 NUCLEAR FUELS 
0520 Waste Management 


8237 (ANS-510-1) A preliminary assessment of the po- 
tential post-closure radiological impact of repositories for 
radioactive wastes located at Elstow, Bedfordshire. Nancarrow, 
D.J.; Jones, C.H.; Martin, A. Associated Nuclear Services, Epsom 
(United Kingdom). Mar 1986. 213p. Sponsored by Department of 
the Environment, London (United Kingdom). Contract PECD- 
7/9/215-39/84. (DOE-RW-85; TR-ANS—20.). Order Number 
DE94614105. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report a procedure for the assessment of the post-closure 
radiological impact of shallow land burial facilities has been illus- 
trated by its application to a potential repository site at Elstow, 
Bedfordshire. This has involved: definition of a reference inventory; 
characterisation of the repository and site; assessment of the 
repository and site; assessment of groundwater pathways for ra- 
dioactivity; consideration of other routes of exposure, including 
intrusion, gas evolution and biotic transport; and review of long- 
term geologic evolution. (author). 


8238 (BNL-49702) Transmutation of high-level radioactive 
waste by a charged particle accelerator. Takahashi, Hiroshi. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930913—46: Global ’93: future 
nuclear systems - emerging fuel cycles and waste disposal options, 
Seattle, WA (United States), 12-17 Sep 1993). Order Number 
DE94005186. Source: OSTI; NTIS; INIS; GPO Dep. 

Transmutation of minor actinides and fission products using pro- 
ton accelerators has many advantages over a transmutor operated 
in a critical condition. The energy required for this transmutation 
can be reduced by multiplying the spallation neutrons in a subcriti- 
cal assembly surrounding the spallation target. The authors have 
studied the relation between the energy requirements and the mul- 
tiplication factor, k, of the subcritical assembly, while varying the 
range of several parameters in the spallation target. A slightly sub- 
critical reactor is superior to a reactor with large subcriticality in the 
context of the energy requirement of a small proton accelerator, the 
extent of radiation damage, and other safety problems. To trans- 
mute the fission products, the transmutor reactor must have a good 
neutron economy, which can be provided by a transmutor operated 
by a proton accelerator. The paper discusses the use of minor ac- 
tinides to improve neutronics characteristics, such as a long fuel 
burn-up rather than simply transmuting this valuable material. 


8239 (BNL-52402) Dynamic modeling and response of 
soil-wall systems. Veletsos, A.S. (Rice Univ., Houston, TX (United 
States)); Younan, A.H. Brookhaven National Lab., Upton, NY 
(United States); Rice Univ., Houston, TX (United States). Oct 1993. 
50p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-79CH10016. Order Number DE94005933. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The study reported herein is the third in a series of investigations 
motivated by need to gain improved understanding of the re- 
sponses to earthquakes of deeply embedded and underground 
tanks storing radioactive wastes, and to develop rational but simple 
methods of analysis and design for such systems. Following a brief 
review of the errors that may result from the use of a popular 
model for evaluating the dynamic soil forces induced in a base- 
excited rigid wall retaining an elastic stratum, the sources of the 
errors are identified and a modification is proposed which defines 
correctly the action of the system. In the proposed modification, the 
stratum is modeled by a series of elastically supported, semi- 
infinite horizontal bars with distributed mass instead of massless 
springs. The concepts involved are introduced by reference to a 
system composed of a fixed-based wall and a homogeneous elas- 
tic stratum, and are then applied to the analysis of more complex 
soil-wall systems. Both harmonic and transient excitations are con- 
sidered, and comprehensive numerical solutions are presented 
which elucidate the actions involved and the effects and relative 
importance of the relevant parameters. 


8240 (BNWL-B-308) Review of ARHCO waste tank leak 
and level monitoring systems and materia! balance tech- 
niques. McElroy, J.L. (comp.); Jansen, G.; Granquist, D.P.; Dierks, 
R.D.; Hartley, J.N.; Koski, O.H.; Merrill, J.A.; Ratcliff, C.A. Battelle- 
Northwest, Richland, WA (United States). Pacific Northwest Lab. 
[1973]. 76p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract ACO06-76RL01830. Order Number 
DE94006528. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A review of selected portions of the ARHCO waste tank farm 
monitoring methods and systems was made. Only preliminary eval- 
uations were made as the study'was carried out over a period of 
only ten days. The study was requested by the Operation Support 
Engineering Department of ARHCO and the objectives as devel- 
oped were divided into four tasks. Briefly, these were: evaluation 
of the waste tank dry well monitoring and data processing systems; 
evaluation of the accuracy (and precision) of material balance cail- 
culations for transfers from one tank to another tank; evaluation of 
the capabilities of material balance techniques for the detection of 
leaks in evaporator bottoms loop systems; and evaluation of the 
general operability of liquid level instrument systems currently in 
use and alternatives to these systems. The objectives of these 
tasks are restated in more detail in each of the sections below. An 
overview of the entire Hanford radioactive waste program including 
a limited description of the physical equipment involved can be 
found in PWM-530, Hanford Radioactive Waste Management 
Plans. Additional efforts have been initiated to establish an overall 
R and D program to more fully evaluate these systems and other 
factors relative to the successful operation of the ARHCO tank 
farm system. 


8241 (CONF-9303214—-1) Rural migration in southern 
Nevada. Mosser, D.; Soden, D.L. Nevada Univ., Las Vegas, NV 
(United States). [1993]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC08-90NV10872. From Na- 
tional Social Science Association meeting; San Francisco, CA 
(United States); 31 Mar - 3 apr 1993. Order Number DE93018976. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This study reviews the history of migration in two rural counties 
in Southern Nevada. It is part of a larger study about the impact of 
a proposed high-level nuclear waste repository on, in and out- 
migration patterns in the state. The historical record suggests a 
boom and bust economic cycle has predominated in the region for 
the past century creating conditions that should be taken into 
account, by decision makers, when ascertaining the long-term im- 
pacts of the proposed repository. 


8242 (CONF-9308180—1) Underground storage tanks/ 
efficient separations accomplishments. McGinnis, C.P.; Hunt, 
R.D. Oak Ridge National Lab., TN (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 9. annual model conference on 
waste management and environmental restoration; Oak Ridge, TN 
(United States); 23-26 Aug 1993. Order Number DE94000334. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Efficient Separation-Integrated Program (ESP-IP) and the Under- 
ground Storage Tank-Integrated Demonstration (UST-ID). This 
paper reviews the accomplishments and future directions of the 
programs at Oak Ridge National Laboratory (ORNL). The five ma- 
jor ESP-IP projects are (1) the sludge washing and dissolution of 
ORNL Melton Valley Storage Tanks (MVST) Waste, (2) the alu- 
minum removal from washed sludge, (3) the formation of colloids 
in sludge washing, (4) the alkaline-side extraction of actinides and 
technetium from tank waste using crown ethers and other extrac- 
tants, and (5) integrated program coordinator support. The five 
principal UST-ID projects are (1) the Nitrate to Ammonia and Ce- 
ramic (NAC) process, (2) the comprehensive demonstration of 
sludge and supernate processing, (3) the technical interchange 
with the Commissariat a l’Energie Atomique (CEA), (4) the TRUEX 
data collection and model validation, and (5) the Waste Processing 
and Disposal Program (WPDP). Finally, a planned Request for Ex- 
pression of Interest (RE!) on organic destruction is discussed. 


8243 (CONF-931207—2) Performance assessment of the 
Saltstone wasteform: Potential effects of the degradation of 
hydraulic, diffusive, and geochemical properties. McDowell- 
Boyer, L.M. (Oak Ridge National Lab., TN (United States)); Yu, A. 
Oak Ridge National Lab., TN (United States). [1993]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From DOE low-level radioactive waste manage- 
ment conference; Phoenix, AZ (United States); 1-3 Dec 1993. 
Order Number DE94003494. Source: OSTI; NTIS; INIS; GPO Dep. 





A radiological performance assessment (RPA) of the Saltstone 
Disposal Facility at the Savannah River Site was recently com- 
pleted. Disposal of low-level radioactive waste as a cementitious 
wasteform was assessed with respect to potential impacts on off- 
site members‘ of the general public, inadvertent intruders, and 
groundwater local to the facility. Because longlived radionuclides 
are present in the waste, degradation of engineered features of the 
facility, including the wasteform itself, was considered in the as- 
sessment. Degradation can occur as a result of numerous physical 
and chemical mechanisms. Timing and extent of degradation pro- 
cesses are difficult to establish; therefore, the focus of the RPA 
was to consider bounding scenarios with respect to degradation. 
The work reported here addresses the sensitivity of saltstone per- 
formance to changes in hydraulic conductivity, diffusivity, and 
geochemistry as a result of degradation. Performance, in terms of 
annual radionuclide release from the facility, is compared for a 
range of saltstone properties, and the sensitivity of performance to 
these properties is discussed. The results suggest that degradation 
of diffusive properties is relatively unimportant due to the increas- 
ing importance of convective transport as hydraulic conductivity 
increases. Furthermore, geochemical changes that may occur over 
a long period of time are important to the performance of a facility 
if long-lived radionuclides are present and are likely to become 
more mobile as a result of these changes. 


8244 (CONF-931218-3) Numerical modeling studies on 
the alternately pulsed infiltration and subsequent evaporation 
of water in a dry high desert alluvial soil. Cawifield, D.E.; Lind- 
strom, F.T.; Weaver, H. Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
94NV11432. From American Geophysical Union fall meeting; San 
Francisco, CA (United States); 6-10 Dec 1993. Order Number 
DE94005349. Source: OSTI; NTIS; INIS; GPO Dep. 

The concept of no liquid-phase migration of low-level radionu- 
clides is extremely important for the U.S. Department of Energy, 
Nevada Operations Office (USDOE/NV) Low-Level Radioactive 
Waste Management Sites (RWMS) in Areas 3 and 5 of the Nevada 
Test Site (NTS). Each site location is situated in an area known for 
its dry conditions. A series of computer modeling problems were 
set up to study the effects of pulsing the desert surface with large 
amounts of water, followed by intense evaporative conditions. The 
pulsed-water scenarios were run using an in-house model, named 
“ODRECHB,.” which is briefly described. ODRECHB is particularly 
adapted to model the dry desert alluvium and extreme evaporative 
conditions found at NTS. Comparable results were obtained using 
the well known Battelle NW code “UNSAT-H 2.0,” by Fayer and 
Jones. The realistic-to-overly conservative water applications to a 
bare soil surface did not cause water to infiltrate below ten meters. 
The results are shown on the accompanying video tape. 


8245 (DOE/AL/62350—-87D) UMTRA project water sampling 
and analysis plan, Durango, Colorado. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Jan 1994. 60p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94006200. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Surface remedial action has been completed at the Uranium Mill 
Tailings Remedial Action Project in Durango, Colorado. Contami- 
nated soil and debris have been removed from the former 
processing site and placed in the Bodo Canyon disposal cell. 
Ground water at the former uranium milVtailings site and raffinate 
pond area has been contaminated by the former milling operations. 
The ground water at the disposal site was not impacted by the 
former milling operations at the time of the cell's construction. Ac- 
tivities for fiscal 1994 involve ground water sampling and site 
characterization of the disposal site. 


8246 (DOE/CH/10285-T1) Final report on decommission- 
ing boreholes and wellsite restoration, Gulf Coast Interior Salt 
Domes of Mississippi. Stone and Webster Engineering Corp., 
Boston, MA (United States). Apr 1989. 547p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC97- 
87CH10285. Order Number DE94006514. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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In 1978, eight salt domes in Texas, Louisiana, and Mississippi 
were identified for study as potential locations for a nuclear waste 
repository as part of the National Waste Terminal Storage (NWTS) 
program. Three domes were selected in Mississippi for “area char- 
acterization” phase study as follows: Lampton Dome _ near 
Columbia, Cypress Creek Dome near New Augusta, and Richton 
Dome near Richton. The purpose of the studies was to acquire ge- 
ologic and geohydrologic information from shallow and deep drilling 
investigations to enable selection of sites suitable for more inten- 
sive study. Eleven deep well sites were selected for multiple-well 
installations to acquire information on the lithologic and hydraulic 
properties of regional aquifers. In 1986, the Gulf Coast salt domes 
were eliminated from further consideration for repository develop- 
ment by the selection of three candidate sites in other regions of 
the country. In 1987, well plugging and restoration of these de- 
ferred sites became a closeout activity. The primary objectives of 
this activity are to plug and abandon ail wells and boreholes in ac- 
cordance with state regulations, restore all drilling sites to as near 
original condition as feasible, and convey to landowners any wells 
on their property that they choose to maintain. This report de- 
scribes the activities undertaken to accomplish these objectives, as 
outlines in Activity Plan 1-2, “Activity Plan for Well Plugging and 
Site Restoration of Test Hole Sites in Mississippi.” 


8247 (DOE/CH/10285-T2) Final report on decommission- 
ing of wells, boreholes, and tiltmeter sites, Gulf Coast Interior 
Salt Domes of Louisiana. Stone and Webster Engineering Corp., 
Boston, MA (United States). Jul 1989. 335p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC97-87CH10285. 
Order Number DE94006515. Source: OSTI; NTIS; INIS; GPO Dep. 

In the late 1970s, test holes were drilled in northern Louisiana in 
the vicinity of Vacherie and Rayburn’s Salt Domes as part of the 
Department of Energy's (DOE) National Waste Terminal Storage 
(NWTS) (rename the Civilian Radioactive Waste Management 
(CRWM)) program. The purpose of the program was to evaluate 
the suitability of salt domes for long term storage or disposal of 
high-level nuclear waste. The Institute for Environmental Studies at 
Louisiana State University (IES/LSU) and Law Engineering Testing 
Company (LETCo) of Marietta, Georgia performed the initial field 
studies. In 1982, DOE awarded a contract to the Earth Technology 
Corporation (TETC) of Long Beach, California to continue the Gulf 
Coast Salt Dome studies. In 1986, DOE deferred salt domes from 
further consideration as repository sites. This report describes test 
well plugging and site abandonment activities performed by SWEC 
in accordance with Activity Plan (AP) 1-3, Well Plugging and Site 
Restoration of Work Sites in Louisiana. The objective of the work 
outlined in this AP was to return test sites to as near original condi- 
tion as possible by plugging boreholes, removing equipment, 
regrading, and seeding. Appendices to this report contain forms 
required by State of Louisiana, used by SWEC to document de- 
commissioning activities, and pertinent documentation related to 
lease/access agreements. 


8248 (DOE/EA-0878) Environmental Assessment for the 
centralization and upgrading of the sanitary wastewater 
system at the Savannah River Site. USDOE Savannah River Op- 
erations Office, Aiken, SC (United States). Sep 1993. 23p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94004380. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has prepared an environmen- 
tal assessment for the proposed centralization and upgrading of 
the sanitary wastewater system on the Savannah River Site (SRS), 
near Aiken, proposed action is not a major Federal action signifi- 
cantly affecting the South Carolina. Based on the analyses in the 
EA, DOE has determined that the quality of the human environ- 
ment within the meaning of the National Environmental Policy Act 
(NEPA) of 1969. Therefore, the preparation of an environmental 
impact statement is not required, and DOE is issuing this Finding 
of No Significant Impact and Floodplain Statement of Findings. 


8249 (DOE/EM-12396-H1) The Department of Energy, Of- 
fice of Environmental Restoration and Waste Management: 
Project performance study. Independent Project Analysis, Inc., 
Reston, VA (United States). Nov 1993. 140p. Sponsored by 


ERA Vol. 19, No. 4 51 





05 NUCLEAR FUELS 
0520 Waste Management 


USDOE, Washington, DC (United States). DOE Contract AC06- 
92RL12396. Order Number DE94005864. Source: OSTI; NTIS; 
GPO Dep. 

The Office of Environmental Restoration and Waste Management 
(EM) of the US Department of Energy commissioned Independent 
Project Analysis, Inc. (IPA) to perform this Project Performance 
Study to provide a quantitative analysis determining how well EM 
develops and executes environmental remediation and waste man- 
agement projects. The approach consisted of collecting detailed 
data on a sample of 65 completed and ongoing EM projects con- 
ducted since 1984. These data were then compared with key 
project characteristics and outcomes from 233 environmental reme- 
diation projects (excluding EM) in IPA’s Environmental Remediation 
Database and 951 projects In IPA’s Capital Projects Database. The 
study establishes the standing of the EM system relative to other 


organizations, and suggests areas and opportunities for improve- 
ment. 


8250 (DOE/FTR-93018256) Travel to the UK for discus- 
sion on environmental restoration and waste management: 
Foreign trip report, April 18-26, 1991. Alexander, D.H. (USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States)); Cowan, S.P.; Downing, 
M. EG and G Idaho, Inc., idaho Falls, ID (United States). 30 Jul 
1991. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93018256. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Geographic concentration of nuclear operations, proximity to port 
facilities and rail, technical excellence, and a commitment to over- 
come institutional barriers continue to establish the United 
Kingdom as a world leader in the nuclear industry. From this base, 
the UK is undertaking an aggressive and successful nuclear waste 
management program. The UK reprocesses fuel for its own indus- 
try and for foreign customers including Japan. The traveler visited 
the UK in order to discuss possibilities concerning international bi- 
lateral exchange and identify areas for UK/DOE working groups on 
remedial action technologies. 


8251 (DOE/FTR-9301 8260) Travel to France to obscene ac- 
tivities in radioactive waste management and environmental 
restoration: Foreign trip report, June 28, 1991—July 5, 1991. 
Livingston-Behan, E. (USDOE Assistant Secretary for Environmen- 
tal Restoration and Waste Management, Washington, DC (United 
States)); Downing, M.; Duffy, L.; Tseng, J.; Izatt, R.D.; Oakley, 
D.T.; Schutte, W.; Gallagher, W.; Miller, N. USDOE Assistant Sec- 
retary for Environmental Restoration and Waste Management, 
Washington, DC (United States). 9 Sep 1991. 26p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93018260. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Geographic concentration of nuclear operations, proximity to port 
facilities and rail, technical excellence, and a commitment to over- 
come institutional barriers continue to establish France as a world 
leader in the nuclear industry. Current activities which are opera- 
tionally advanced over those in the United States, include: 
decontamination and decommissioning the treatment, encapsula- 
tion, vitrification and storage of a wide range of radioactive waste 
at Marcoule and LaHague; advanced robotic manipulators and dis- 
posal of low level wastes at the ANDRA LLW site. The traveler 
visited France in order to: Identify specific mechanisms, countries 
& organizations suitable for international bilateral exchange with 
the UK; identify areas for France/DOE working groups for evaluat- 
ing environmental restoration technologies; and observe progress 
on vitrification. 


8252 (DOE/FTR-93018327) Travel to Soviet Union to dis- 
cuss Radioactive Waste Management: Foreign trip report, 
February 10-25, 1990. Mathur, S.P. USDOE, Washington, DC 
(United States). [1990]. 75p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE93018327. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

At the invitation of the Radioactive Waste Management Board, 
National Academy of Sciences, the traveller represented the US 
Department of Energy during the trip to the Soviet Union. The pur- 
poses of the trip were to: Discuss waste management activities 
with appropriate members of USSR, Academy of Sciences and 
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others, Visit sites actively engaged in R&D and waste disposal pro- 
grams, and Discuss items of specific interest to DOE. 


8253 (DOE/FTR-93040770) Travel to France and Britain to 
evaluate their technical capabilities and recommend specific 
areas of work to complete TWRS mission: Foreign trip report, 
July 16-29, 1993. Wynne, D.J.; Burnum, S.T.; Lumetta, G.J.; 
Johnson, M.E.; Kirkbride, R.A. USDOE, Washington, DC (United 
States). 26 Aug 1993. 66p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE93040770. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Five technical personnel traveled to France and the United King- 
dom (UK) between July 1 and 29, 1993 to discuss nuclear waste 
management technologies and view development and production 
facilities. The presentations and discussions covered technologies 
for radionuclide separations (actinides, technetium, cesium, and 
strontium), ion exchange, organic destruction, vitrification, and 
chemical separations and engineering principles and practices re- 
lated to the design, construction, operation, and maintenance of 
facilities implementing these technologies. Development facilities 
were toured to observe emerging technologies and production facil- 
ities were toured to observe application of the technology. 


8254 (DOE/FTR-93040771) Travel to Sweden = and 
Switzerland to provide statics and progress of scientific inves- 
tigations and technical programs at the Aespoe Hard Rock 
Laboratory (HRL): Foreign trip report, May 31—June 9, 1993. 
Shephard, L.E. Sandia National Labs., Albuquerque, NM (United 
States). 27 Aug 1993. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. Order Num- 
ber DE93040771. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The primary purpose of the trip was for Dr. Shephard to serve as 
one of two US members of the multinational Scientific Advisory 
Committee (SAC) established by Svensk Karnbransiehantering AB 
(SKB) to provide advice and comments on the status and progress 
of scientific investigations and technical programs at the Aespoe 
Hard Rock Laboratory (HRL). The meeting attended was the sec- 
ond since finalizing the Project Agreement between the United 
States Department of Energy (DOE) and SKB in December 1992. 
It was the third international meeting. The other US representative 
is Dr. Dwayne A. Chesnut of Lawrence Livermore National Labora- 
tory. The DOE — HRL Project Agreement provides for cooperative 
studies in the areas of site characterization and repository perfor- 
mance for geologic disposal of high-level radioactive waste and 
requires US participation on the Scientific Advisory Committee. In 
addition to the US and Sweden, the following countries are partici- 
pating in studies at the HRL: Canada, Finland, France, United 
Kingdom, and Japan. 


8255 (DOE/FTR-94003550) WMES product waste form 
demonstration and Bradtec surrogate test discussions in 
United Kingdom: Foreign trip report, September 28—October 5, 
1993. Kolts, J.H. Morrison-Knusden Corp., Cleveland, OH (United 
States). 22 Oct 1993. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE94003550. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The primary purpose to visit British Nuclear Fuels in Sellafield 
was to witness the waste form stabilization tests. The Bristol por- 
tion of the trip was for the purpose of reviewing data from the 
surrogate validation test for the Pit 9 Proof-of-Process Test. 


8256 (DOE/FTR-94003794) Travel to Prague, Czech Re- 
public, to attend the 1993 International Conference on Nuclear 
Waste Management and Environmental Remediation: Foreign 
trip report, September 5-11, 1993. Slate, S.C. (comp.) (Pacific 
Northwest Lab., Richland, WA (United States)); Allen, R.E. (ed.). 
Westinghouse Hanford Co., Richland, WA (United States). 30 Oct 
1993. 76p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94003794. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of the trip was to attend the 1993 International 
Conference on Nuclear Waste Management and Environmental 
Remediation. The principal objective of this conference was to 
facilitate a truly international exchange of information on the man- 
agement of nuclear wastes as well as contaminated facilities and 
sites emanating from nuclear operations. The conference was 





sponsored by the American Society of Mechanical Engineers, the 
Czech and Slovak Mechanical Engineering Societies, and the 
Czech and Slovak Nuclear Societies in cooperation with the Com- 
mission of the European Communities, the International Atomic 
Energy Agency, and the OECD Nuclear Agency. The conference 
was cosponsored by the American Nuclear Society, the Atomic En- 
ergy Society of Japan, the Canadian Nuclear Society, the (former 
USSR) Nuclear Society, and the Japan Society of Mechanical En- 
gineers. This was the fourth in a series of biennial conferences, 
which started in Hong Kong, in 1987. This report summarizes 
shared aspects of the trip; however, each traveler's observations 
and recommendations are reported separately. Foreign contacts 
are consolidated in Appendix B; literature acquired is reported in 
Appendix C. The agenda of the conference is in Appendix D. Ac- 
tion items reported by individuals are summarized in Appendix E. 


8257 (DOE-HMIP-RR-93.023) Accelerated ageing of 
blended cements for use in radioactive waste disposal. Quillin, 
K.; Duerden, S.L.; Majumdar, A.J. Building Research Establish- 
ment, Watford (United Kingdom). 1993. 109p. Sponsored by 
Department of the Environment, London (United Kingdom). Her 
Majesty's Inspectorate of Pollution. Contract ENP006/02 - MI212. 
Order Number DE94614106. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An accelerated experimental technique has been developed to 
study the long term hydration of blended cements that may be 
used in radioactive waste disposal. This technique has been used 
to investigate the hydration reactions of Ordinary Portland Cement 
(OPC) blended with blast furnace slag (ggbs) or pulverised fuel 
ash (pfa). The effects of high sulphate-bearing and high carbonate- 
bearing ground waters on the compounds formed on hydration was 
also investigated. Solid/solution compositional data has been col- 
lected during the course of the hydration process and this can be 
used in the validation of models for the properties of cements. 
Thomsonite, afwillite, a tobermorite-like phase and thaumasite have 
been found in addition to the expected cement hydration products 
and need to be considered in modelling studies of cement hydra- 
tion. The pH of ground waters reacted with OPC/pfa blends on 
hydration at 90°C fell below 8. This is lower than the value re- 
quired to inhibit the corrosion of steel canisters in a repository. The 
pH in ground waters reacted with OPC and OPC/ggbs mixes re- 
mained above 11, although if the ground waters reacted with OPC/ 
ggbs blends were periodically replaced the pH eventually fell below 
10. The experimental procedure could be adapted to test the spe- 
cific cement and ground water compositions relevant to the design 


of an underground repository over a range of experimental condi- 
tions. (author). 


8258 (DOE/MWIP-11) Vitrification development plan for 
US Department of Energy mixed wastes. Peters, R. (Pacific 
Northwest Lab., Richland, WA (United States)); Lucerna, J.; 
Plodinec, M.J. USDOE Office of Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of 
Technology Development; Pacific Northwest Lab., Richland, WA 
(United States). Oct 1993. 95p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/M-3258). Order Number DE94006308. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document is a general plan for conducting vitrification 
development for application to mixed wastes owned by the US De- 
partment of Energy. The emphasis is a description and discussion 
of the data needs to proceed through various stages of develop- 
ment. These stages are (1) screening at a waste site to determine 
which streams should be vitrified, (2) waste characterization and 
analysis, (3) waste form development and treatability studies, (4) 
process engineering development, (5) flowsheet and technical 
specifications for treatment processes, and (6) integrated pilot- 
scale demonstration. Appendices provide sample test plans for 
various stages of the vitrification development process. This plan is 
directed at thermal treatments which produce waste glass. How- 
ever, the study is still applicable to the broader realm of thermal 
treatment since it deals with issues such as off-gas characteriza- 
tion and waste characterization that are not necessarily specific to 
vitrification. The purpose is to provide those exploring or consider- 
ing vitrification with information concerning the kinds of data that 
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are needed, the way the data are obtained, and the way the data 
are used. This will provide guidance to those who need to prioritize 
data needs to fit schedules and budgets. Knowledge of data needs 
also permits managers and planners to estimate resource require- 
ments for vitrification development. 


8259 (DOE/NBM-1101) Technical program plan for the 
transitioning, decommissioning, and final disposition focus 
area. D and D Integrated Demonstration Technical Support Group 
(United States). Jan 1994. 301p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840T21400. Order 
Number DE94005597. Source: OSTI; NTIS; INIS; GPO Dep. 

Hundreds of aging nuclear materials processing facilities within 
the Department of Energy’s (DOE) Weapons Complex are now be- 
ing shut down and deactivated. These facilities, situated throughout 
the United States, will require a monumental effort to clean up 
safely and with minimal environmental insult. Current cleanup tech- 
nologies tend to be labor intensive and expensive, they produce an 
unacceptably large volume of waste, and they expose workers to 
radioactive and other hazardous substances. This document de- 
scribes an emerging program designed to develop and demonstrate 
new technical approaches to the decontamination and decommis- 
sioning (D&D) program for DOE’s nuclear materials processing 
facilities. Sponsored by the DOE Office of Technology Develop- 
ment within the Office of Environmental Restoration and Waste 
Management (EM), the program seeks to integrate the strengths of 
DOE’s technical, managerial, and systems engineering capabilities 
with those of industry, universities, and other government agen- 
cies. Once developed, these technologies will help to provide US 
industry with a competitive edge in the worldwide market that ex- 
ists for improved environmental restoration and D&D services. 


8260 (DOE/NE/44139-29) The influence of waste variabil- 
ity on the properties and phase stability of the West Valley 
reference glass. McPherson, D. (West Valley Nuclear Services 
Co., Inc., West Valley, NY (United States)); Joseph, |.; Mathur, A.; 
Capozzi, C.; Armstrong, S.; Pye, L.D. West Valley Nuclear Ser- 
vices Co., Inc., West Valley, NY (United States); State Univ. of 
New York, Alfred, NY (United States). Inst. of Glass Science and 
Engineering. Sep 1987. 1083p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-81NE44139. Order Num- 
ber DE94004802. Source: OSTI; NTIS; INIS; GPO Dep. 

A year long study of the effects of waste variability on properties 
and phase stability of the West Valley reference glass has been 
conducted. Viscosity, electrical conductivity, glass transition tem- 
perature, density, and liquidus temperature have been measured 
for a series of glasses where the weight fraction of Al,03, Fe20z, 
NiO, MnOz, Cro03, and P20s5, was varied systematically around 
the reference glass composition. A computer program for predicting 
melt viscosity has been developed. A _ preliminary Time- 
Temperature-Transformation diagram was also determined for the 
reference composition. It is concluded that the system, “Glass 
Formers-Zeolite-Waste Mix,” is a forgiving one in the sense that 
considerable variation of waste composition can be tolerated with- 
out substantially affecting the melting and phase behavior of the 
reference glass. 


8261 (DOE/NE/44139-67) The integrated melter off-gas 
treatment systems at the West Valley Demonstration Project. 
Vance, R.F. West Valley Nuclear Services Co., Inc., West Valley, 
NY (United States). Dec 1991. 49p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-81NE44139. 
Order Number DE94004803. Source: OSTI; NTIS; INIS; GPO Dep. 

The West Valley Demonstration project was established by an 
act of Congress in 1980 to solidify the high level radioactive liquid 
wastes produced from operation of the Western New York Nuclear 
Services Center from 1966 to 1972. The waste will be solidified as 
borosilicate glass. This report describes the functions, the control- 
ling design criteria, and the resulting design of the melter off-gas 
treatment systems. 


8262 (DOE/NE/44139-70) Glass mixing theory and tracer 
study results from the SF-10 run. Bowman, B.W.; Routt, K.R. 
West Valley Nuclear Services Co., Inc., West Valley, NY (United 
States). Aug 1988. 81p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract ACO7-81NE44139. Order Number 
DE94004804. Source: OSTI; NTIS; INIS; GPO Dep. 

A general, partial differential equation governing glass mixing in 
the Slurry Fed Ceramic Melter (SFCM) was derived and a solution 
obtained based upon certain simplifying assumptions. Tracer stud- 
ies were then conducted in the SFCM during the SF-10 run to test 
the theory and characterize glass mixing in this melter. Analysis of 
the tracer data shows that glass mixing in the SFCM can be ex- 
plained by use of a model of two, well-mixed tanks in series. 


8263 (DOE/OSTI-3406-(Suppl.3)(Add.3)) Yucca Mountain 
Site Characterization Project bibliography, January—June 1992: 
An update. USDOE Office of Scientific and Technical Information, 
Oak Ridge, TN (United States). [1992]. 31p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93015388. Source: OSTI; NTIS; INIS; GPO Dep. 

Following a reorganization of the Office of Civilian Radioactive 
Waste Management in 1990, the Yucca Mountain Project was re- 
named Yucca Mountain Site Characterization Project. The title of 
this bibliography was also changed to Yucca Mountain Site Char- 
acterization Project Bibliography. Prior to August 5, 1988, this 
project was called the Nevada Nuclear Waste Storage Investiga- 
tions. This bibliography contains information on this ongoing project 
that was added to the Department of Energy’s Energy Science and 
Technology Database from January 1, 1993, through June 30, 
1993. The bibliography is categorized by principal project partici- 
pating organization. Participant-sponsored subcontractor reports, 
papers, and articles are included in the sponsoring organization's 
list. Another section contains information about publications on the 
Energy Science and Technology Database that were not sponsored 
by the project but have some relevance to it. 


8264 (DOE/RL-89-28-Rev.1) State Environmental Policy 
Act (SEPA) Environmental Checklist Form 216-B-3 Expansion 
Ponds Closure Plan: Revision 1. USDOE Richland Field Office, 
WA (United States). Dec 1993. 87ip. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94006345. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The 216-B-3 Expansion Ponds Closure Plan (Revision 1) con- 
sists of a Part A Dangerous Waste Permit Application and a 
Resource Conservation and Recovery Act Closure Plan. An expla- 
nation of the Part A submitted with this document is provided at 
the beginning of the Part A Section. The closure pian consists of 
nine chapters and five appendices. The 216-B-3 Pond System con- 
sists of a series of four earthen, unlined, interconnected ponds and 
the 216-B-3-3 Ditch that receive waste water from various 200 
East Area operating facilities. These four ponds, collectively. Waste 
water (primarily cooling water, steam condensate, and sanitary wa- 
ter) from various 200 East Area facilities is discharged to the 
216-B-3-3 Ditch. Water discharged to the 216-8-3-3 Ditch flows di- 
rectly into the 216-B-3 Pond. In the past, waste water discharges 
to B Pond and the 216-B-3-3 Ditch contained mixed waste (ra- 
dioactive waste and dangerous waste). The radioactive portion of 
mixed waste has been interpreted by the US Department of En- 
ergy (DOE) to be regulated under the Atomic Energy Act of 1954; 
the nonradioactive dangerous portion of mixed waste is regulated 
under RCRA. Mixed waste also may be considered a hazardous 
substance under the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) when consider- 
ing remediation of waste sites. 


8265 (DOE/RL-93-61) State Waste Discharge Permit ap- 
plication for industrial discharge to land: 200 East Area W-252 
streams. USDOE Richland Operations Office, WA (United States). 
Dec 1993. 343p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94006801. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This document constitutes the WAC 173-216 State Waste Dis- 
charge Permit application for six W-252 liquid effluent streams at 
the Hanford Site. Appendices B through H correspond to Section B 
through H in the permit application form. Within each appendix, 
sections correspond directly to the respective questions on the 
application form. The appendices include: Product or service infor- 
mation; Plant operational characteristics; Water consumption and 
waterloss; Wastewater information; Stormwater; Other information; 
and Site assessment. 


54 ERA Vol. 19, No. 4 


8266 (DOE/RW/00134—-T7) Yucca Mountain Site Character- 
ization Project Technical Data Catalog. USDOE Yucca Mountain 
Site Characterization Project Office, Las Vegas, NV (United 
States). 30 Sep 1993. 428p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC01-91RW00134. Order Num- 
ber DE94005462. Source: OSTI; NTIS; INIS; GPO Dep. 

The March 21, 1993, Department of Energy (DOE)/Nuclear Reg- 
ulatory Commission (NRC) Site-Specific Procedural Agreement for 
Geologic Repository Site Investigation and Characterization Pro- 
gram requires the DOE to develop and maintain a catalog of data 
which will be updated and provided to the NRC at least quarterly. 
This catalog is to include a description of the data; the time (date), 
place, and method of acquisition; and where it may be examined. 
The Yucca Mountain Site Characterization Project (YMP) Technical 
Data Catalog is published and distributed in accordance with the 
requirements of the Site-Specific Agreement. The YMP Technical 
Data Catalog is a report based on reference information contained 
in the YMP Automated Technical Data Tracking System (ATDT). 
The reference information is provided by Participants for data ac- 
quired or developed in support of the YMP. The Technical Data 
Catalog is updated quarterly and published in the month following 
the end of each quarter. A complete revision to the Catalog is 
published at the end of each fiscal year. Supplements to the end- 
of-year edition are published each quarter. These supplements 
provide information related to new data items not included in previ- 
ous quarterly updates and data items affected by changes to 
previously published reference information. The Technical Data 
Catalog, dated September 30, 1993 (this edition), should be re- 
tained as the baseline document for the supplements until the 
end-of-year revision is published and distributed in October 1994. 


8267 (DOE/RW-0146-Rev.1) OCRWM Baseline Manage- 
ment Procedure for document identifiers: Revision 1. USDOE 
Office of Civilian Radioactive Waste Management, Washington, DC 
(United States). Dec 1993. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94006640. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This revision reflects an update of the document type codes and 
originator codes, and includes a code for construction specifica- 
tions. A draft of the revised procedure was circulated for review by 
all Program Offices, and all comments that were received were sat- 
isfactorily resolved and incorporated.This procedure establishes a 
uniform numbering system (document identifier) for all Program 
and project technical, cost, and schedule baseline documents, and 
selected management and procurement documents developed for 
or controlled by the Office of Civilian Radioactive Waste Manage- 
ment (OCRWM) for the Civilian Radioactive Waste Management 
System (CRWMS). The document identifier defined in this proce- 
dure is structured to ensure that the relational integrity between 
configuration items (Cis) and their associated documentation and 
software is maintained, traceable, categorical, and retrievable for 
the life of the program. 


8268 (DOE/WIPP-—93-043) Effects of salt loading and flow 
blockage on the WIPP shrouded probe. Chandra, S.; Ortiz, C.A.; 
McFarland, A.R. Texas A and M Univ., College Station, TX (United 
States). Dept. of Mechanical Engineering. Aug 1993. 34p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-86AL31950. Order Number DE94006365. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Aerosol Technology Laboratory Report 8248A/01/08/93/SC. 

The shrouded probes at the WIPP site operate in a salt aerosol 
environment that can cause a buildup of salt deposits on exposed 
surfaces of the probes that, in turn, could produce changes in the 
sampling performance of the probes. At Station A, three probes 
had been operated for a period of approximately 2 1/2 years when 
they were inspected with a remote television camera. There were 
visible deposits of unknown thickness on the probes, so WIPP re- 
moved the probes for inspection and cleanup. Measurements were 
made on the probes and they showed the buildups to be approxi- 
mately 2.5 mm thick on the most critical dimension of a shrouded 
probe, which is the inside diameter of the inner probe. For refer- 
ence, the diameter of a clean probe is 30 mm. The sampling 
performance of this particular shrouded probe had been previously 
evaluated in a wind tunnel at Aerosol Technology Laboratory (ATL) 





of Texas A&M University for two free stream velocities (14 and 21 
m/s) and three particle sizes (5, 10 and 15 ym AED). 


8269 (EGG—11265-1041) Location and identification of ra- 
dioactive waste in Massachusetts Bay. Colton; D.P.; Louft, H.L. 
EG and G Energy Measurements, Inc., Las Vegas, NV (United 
States). Remote Sensing Lab. [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO8-93NV11265. 
(CONF-940253-1: Underwater Intervention '94, San Diego, CA 
(United States), 7-10 Feb 1994). Order Number DE94006485. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The accurate location and identification of hazardous waste ma- 
terials dumped in the world’s oceans are becoming an increasing 
concern. For years, the oceans have been viewed as a convenient 
and economical place to dispose of all types of waste. In all but a 
few cases, major dump sites have been closed leaving behind 
years of accumulated debris. The extent of past environmental 
damage, the possibility of continued environmental damage, and 
the possibility of hazardous substances reaching the human food 
chain need to be carefully investigated. This paper reports an at- 
tempt to accurately locate and identify the radioactive component 
of the waste material. The Department of Energy's Remote 
Sensing Laboratory (RSL), in support of the US Environmental Pro- 
tection Agency (EPA), provided the precision navigation system 
and prototype underwater radiological monitoring equipment that 
were used during this project. The paper also describes the equip- 
ment used, presents the data obtained, and discusses future 
equipment development. 


8270 (EGG-WTD—10878) Buried Waste Integrated Demon- 
stration test objectives. Morrison, J.L.; Heard, R.E. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). May 1993. 34p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE94002845. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The mission of the Buried Waste Integrated Demonstration Pro- 
gram (BWID) is to support the development and demonstration of 
a suite of technologies that when integrated with commercially 
available baseline technologies form a comprehensive system for 
the effective and efficient remediation of buried waste throughout 
the US Department of Energy complex. To accomplish this mission 
of identifying technology solutions for remediation deficiencies, the 
Office of Technology Development initiated the BWID at the Idaho 
National Engineering Laboratory in fiscal year (FY) 1991. This 
document provides the test objectives against which the demon- 
strations will be tested during FY-93. 


8271 (ENRESA-—03/93) Analysis of water content in salt 
deposits: its application to radioactive waste storage. Cuevas 
Muller, C. de la. No corporate text available. 1993. 113p. (In Span- 
ish). Order Number DE94730876. Source: OSTI; NTIS. 

The salt deposits as radioactive storage medium are analyzed. 
This report studies the physical-chemical characteristics of water 
into salts deposits, its implications for the safety of the repository, 
and the transport water release mechanism. The last part analyzes 
the geochemical numerical data of correlation analysis, geostatis- 
tics analysis and interpretation of statistical data. 


8272 (ENRESA-04/93) Spanish participation in the Haw 
Project: Laboratory investigations on Gamma irradiation ef- 
fects in rock salt. Cuevas, C. de las; Miralles, L.; Teixidor, P.; 
Garcia Veigas, J.; Dies, X.; Ortega, X.; Pueyo, J.J. No corporate 
text available. 1993. 86p. Order Number DE94730877. Source: 
OSTI; NTIS. 

In order to prove the safe disposal of high-level radioactive 
waste (HAW) in salt rock, a five years test disposal of thirty highly 
radioactive radiation sources is planned in the Asse salt mine, in 
the Federal Republic of Germany. The thirty radiation sources con- 
sist of steel canisters containing the vitrified radionuclides Caesium 
137 and Strontium 90 in quantities sufficient to cover the bandwidth 
of heat generation and gamma radiation of real HAW. The radia- 
tion sources will be emplaced in six boreholes located in two 
galleries at the 800 m level. Two electrical heater tests were al- 
ready started in November 1988 and are continuosly surveyed in 
respect of the rock mass. Also the handling system necessary for 
the emplacement of the radioactive canisters was developed and 
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succesfully tested. A laboratory investigation programme on radia- 
tion effects in salt is being performed in advance to the radioactive 
canister emplacement. This programme includes the investigation 
of thermally and radiolytically induced water and gas release from 
the rock salt and the radiolytical decomposition of salt minerals. 
Part of this programme has been carried out since 1988 at the Uni- 
versity of Barcelona, basically what refers to colloidal sodium 
determinations by light absorption measurements and microstruc- 
tural studies on irradiated salt samples. For gamma dose and dose 
rate measurements in the test field, measuring systems consisting 
of ionisation chambers as well as solid state dosemeters were de- 
veloped and tested. Thermomechanical computer code validation is 
performed by calculational predictions and parallel investigation of 
the stress and displacement fields in the underground test field. 


8273 (ENRESA-05/93) Industrial characterization and val- 
idation of clay materials like engineering barrier. Rivas, P.; 
Villar, M.V.; Martin, P.L.; Perez del Villar, L.; Cruz, B. de la; Cozar, 
J.S.; Dardaine, M.; Lajudie, A. Empresa Nacional de Residuos Ra- 
diactivos SA, Madrid (Spain). 1993. 233p. (In Spanish). Order 
Number DE94738301. Source: OSTI; NTIS. 

This report analyzes the bentonites in Madrid and Almeria in or- 
der to select the material to built the barrier between the containers 
and granitic LOCK. The main objective was focussed to test ra- 
dioactive waste storage in granitic LOCK. The institutions involved 
in this project are, CIEMAT (Spain), CEA (France), UAM (Spain) 
and CSIC (Spain). 


8274 (ENRESA-06/93) Chemistry of Uranium in brines 
related to the spent fuel disposal in a salt repository. Diaz Aro- 
cas, P.; Grambow, B. Empresa Nacional de Residuos Radiactivos 
SA, Madrid (Spain). 1993. 47p. Order Number DE94738297. 
Source: OSTI; NTIS. 

This report describes the work performed from september 1991 
to december 1992. Our work is focused on the chemistry of ura- 
nium in highly saline solution. Experiments were performed to study 


the formation process and the stability of solid phases of U(VI) in 
NaCl solution at different ionic strength. The characterization of 
solid phases and of uranium concentration in solution are reported 
as a function of time. Experiments in NaCiO, at low concentration 
have been performed for comparison. A method is proposed for 
uranium analyses in highly concentrated salt solution. The work 
has been carried out in KfK (INE), Germany. (Author) 10 figs. 


8275 (ENRESA-07/93) Thermal simulation of storage in 
TSS-Galleries. Lain Huerta, R. (Universidad Politecnica de Madrid. 
Escuela de Ingenieros de Minas. Departamento de Explotacion de 
Minas. Madrid (Spain)); Martinez Santiago, T.; Ramirez 
Oyangueren, P. Empresa Nacional de Residuos Radiactivos SA, 
Madrid (Spain). 1993. 71p. (In Spanish). Order Number 
DE94738300. Source: OSTI; NTIS. 

This report describes the experiment "thermal simulation of stor- 
age in TSS-galleries” what is been developed in salt mine of Asse, 
Germany. The report has 3 part: (1) Analysis of objectives and 
general description of boundary layers. (2) Geomechanics parame- 
ters of salt mine. (3) Thermal modelization, thermomechanics 
modelization and data acquisition. 


8276 (ESH-EMS—930096-Vol.1) The Savannah River Site’s 
Groundwater Monitoring Program: First quarter 1993, Volume 
1. Westinghouse Savannah River Co., Aiken, SC (United States); 
Exploration Resources, Inc., Athens, GA (United States). Aug 
1993. 247p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94006741. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the Savannah River Site (SRS) Ground- 
water Monitoring Program conducted by the Environmental 
Protection Department's Environmental Monitoring Section (EPD/ 
EMS) during the first quarter of 1993. It includes the analytical 
data, field data, data review, quality control, and other documenta- 
tion for this program; provides a record of the program's activities; 
and serves as an official document of the analytical results. 


8277 (ESH-EMS-—930096-Vol.2) The Savannah River Site’s 
Groundwater Monitoring Program: First quarter 1993, Volume 
2. Rogers, C.D. Westinghouse Savannah River Co., Aiken, SC 
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(United States). [1993]. 915p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE94006742. Source: OSTI; NTIS; GPO Dep. 

This section presents the field and analytical results for samples 
collected from monitoring wells as part of the Savannah River Site 
Groundwater Monitoring Program during first quarter 1993. The 
tables are presented in alphabetical order by well series and in nu- 
merical order within each series. The tabular data contain all field 
and analytical results for well samples collected during this quarter. 
Results of laboratory analyses are in Appendix B of this report. 


8278 (EUR-14877, pp. 67-70) Natural analogues of bitu- 
men matrices in a deep repository. Petit, J.C. (CEA, 75 - Paris 
(France)); Landais, P. Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. (CONF-9204280-: 2. Joint CEC- 
CEA Progress Meeting of the Oklo Working Group, Brussels 
(Belgium), 6-7 Apr 1992). In Oklo working group meeting. 199p. 
Order Number DE94612684. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Bitumens are used for the solidification of low-activity alpha- 
containing wastes and their long-term behaviour in geological 
conditions remain questionable. It is thus proposed in this work to 
gain some understanding on this issue by studying natural 
analogues of technological bitumens which have been poorly in- 
vestigated, from this viewpoint, until now. In particular, we intend to 
characterize the organic matter associated with the Oklo nuclear 
reactors (Gabon) and to estimate the specific consequences of ra- 
diation damages, notably radiolytic effects, by comparison with 
organic matter collected outside the reaction zones and having 
variable uranium concentrations. The work will concentrate on two 
distinct aspects: firstly, the structural and chemical modifications 
induced by the radiation damages in the organic matter; secondly, 
the changes in the leaching behaviour of various elements (e.g. U, 
REE, etc.) possibly deriving from these radiation-induced alter- 
ations. The Oklo reactors are a priori favourable, as natural 
analogues, because of the long time scale involved, the associa- 
tion of bitumen and uraninite (UO2), the presence of daughters of 
fission products and transuranium elements generated by the nu- 
clear reactions which induced various radiation effects. (author). 


8279 (FEMP-—2288) Management and disposition of off- 
site laboratory-generated mixed/low level waste. Fisher, D.L. 
Westinghouse Environmental Management Co. of Ohio, Cincinnati, 
OH (United States). Fernald Environmental Management Project. 
Oct 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-920R21972. (CONF-931095-51: 
Department of Energy environmental remediation conference, Au- 
gusta, GA (United States), 24-28 Oct 1993). Order Number 
DE94002547. Source: OSTI; NTIS; INIS; GPO Dep. 

The Fernald Environmental Management Project (FEMP) is the 
first Department of Energy (DOE) site to take back mixed and low 
level waste generated at commercial laboratories from chemical 
analyses and treatability studies on samples taken from the site. 
This paper discusses the steps addressed and the issues resolved 
in order to initiate the task of taking back mixed/low level waste. 
Such issues included regulatory, waste management and contrac- 
tual issues. 


8280 (GS-9.1) Process control of Low and Intermediate- 
level radioactive wastes solidification. Consejo de Seguridad 
Nuclear, Madrid (Spain). 1993. 15p. (In Spanish). Order Number 
DE94724210. Source: OSTI; NTIS. 

Safety guidelines issued by the Spanish Council of Nuclear 
Safety (CSN) with basic criteria which must be adopted for the 
control of the Process for wastes solidification, establishing, in ad- 
dition, a series of protocols and basic contents to assist the 
elaboration of Process Control Programs. 


8281 (GSF-8/92) The HAW-Project: 
highly radioactive radiation sources in the Asse salt mine: 


Test disposal of 


Summary report May 1990 - December 1991. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. Apr 1992. 264p. 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany);Commission of the European Communities, 
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Brussels (Belgium). Foerderkennzeichen BMFT KWA8507A; Con- 
tract CEC F12W-0002-C(MB). (GSF-TL—11/92). Order Number 
DE94746033. Source: OSTI; NTIS (US Sales Only); INIS. 

Two electrical heater tests were already started in November 
1988 and are continuously surveyed in respect of the thermome- 
chanical and geochemical response of the rock mass. Also the 
handling system necessary for the emplacement of 30 radioactive 
canisters (Sr-90 and Cs-137 sources) was developed and succes- 
fully tested. This system consists of six multiple transport and 
storage casks of the type Castor-GSF-5, two above ground/below 
ground shuttle transport casks of the type Asse TB1, an above 
ground transfer station, an underground transport vehicle, a dis- 
posal machine, and a borehole slider. A laboratory investigation 
program on radiation effects in salt is being performed in advance 
to the radioactive canister emplacement. This program includes the 
investigation of thermally and radiolytically induced water and gas 
release from the rock salt and the radiolytical decomposition of salt 
minerals. For gamma dose and dose rate measurements in the 
test field measuring systems consisting of ionisation chambers as 
well as solid state dosemeters were developed and tested. 
Thermomechnical computer code validation is performed by calcu- 
lational predictions and parallel investigation of the stress and 
displacement fields in the underground test field. (orig./HP) 


8282 (GSF-11/93) Influence of the design temperature on 
long-term safety of a salt dome repository. Buhmann, D.; Bren- 
ner, J.; Storck, R. GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Braunschweig (Germany). Inst. fuer 
Tieflagerung. Mar 1993. 87p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT KWAS5702A2. Order Number 
DE94738986. Source: OSTI; NTIS (US Sales Only); INIS. 

All studies made so far within the framwork of the mixed concept 
system analysis proceeded from a design temperature of the mine 
structure of 200 C. The concept based on a design temperature of 
150 C was aimed at studying whether it made sense to maintain 
lower temperatures, if necessary. Deterministic and probabilistic 
calculations were made in order to determine the influence of the 
lower design temperature on long-term safety. The calculations 
were based on concept A of Joint Borehole and Gallery Storage. 
Assuming reference values of the input parameters, the determinis- 
tic calculations do not produce any radionuclide release from the 
mine structure. If, however, one assumes a lower rate for rock con- 
vergence, radionuclides are released at maximum dose rates of 
about 3.10-5 Sv/a. Even a larger volume of limited brine inclusions 
may lead to radionuclide releases, in that case with dose commit- 
ments of the order of magnitude of 1.10-5 Sv/a. The probabilistic 
calculations show that a design temperature of 150 C for long-term 
safety is less favourable than a higher design temperature. The 
share of simulations in the probabilistic calculations with a radionu- 
clide release, and the expected value of dose commitment, are 
almost double as high as in the concept based on 200 C design 
temperature. Thus a higher design temperature is preferable with 
regard to the long-term safety of a salt repository. The most impor- 
tant parameters concerning dose commitment are the volume of 
limited brine inclusions, the convergence rate, and the permeability 
of barriers and backfilling rock. (orig/HP) 


8283 (GSF-18/91) Radiological protection and environ- 
mental monitoring in the area of the Asse mine. Annual report 
1990. Meyer, H.; Mueller-Lyda, |. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Braunschweig (Germany). Inst. 
fuer Tieflagerung. Jul 1991. 41p. (In German). (GSF-TL—10/91). 
Order Number DE94738675. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The personnel at the site has been monitored in accordance with 
the provisions of the Radiation Protection Ordinance. In addition, 
ambient dose, ambient dose rate, and radioactivity levels of the air 
in the mine have been measured pursuant to the health physics 
provisions of the Radiation Protection Ordinance. None of the mea- 
sured results indicated any dose received by the persons, or 
ambient radioactivity levels, exceeding the maximum permissible 
values determined for occupational exposure. Continuous monitor- 
ing of the mine off-gas has shown a minor accumulation of the 





nuclides. H-3, C-14, Pb-210 and of the short-lived daughter prod- 
ucts of Rn-222 and Rn-220. The average annual emission values 
serving as input data, the concentration levels computed for the 
environment of the mine for some part have been below the levels 
of the naturally occurring concentrations of these nuclides. The 
emission-induced radiation dose measured at the least favourable 
place in the plant's vicinity has been far below the maximum per- 
missible dose defined in the Radiation Protection Ordinance. All 
activities carried out in the Asse salt mine for the purpose of re- 
search work and storage of radioactive waste in the period under 
review have been contributing only a negligible amount to the radi- 
ation exposure of the population or personnel, as compared to the 
natural or other man-made radioactivity levels in that area. (orig.) 


8284 (GSF-20/92) Experimental studies of the migration 
of selected radionuclides in the caprock of the Gorleben 
repository, experimental program IV. Klotz, D.; Lang, H. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Inst. fuer Hydrologie. Jan 1993. 171p. (In 
German). Sponsored by Bundesamt fuer Strahlenschutz, Salzgitter 
(Germany). Order Number DE94739123. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In order to assess the hazard potential of the planned radioactive 
waste repository in the Gorleben salt dome, laboratory experiments 
are performed which are designed to provide information about the 
migration behaviour of emplaced radionuclides after assumed 
incidents. Complementary to the results obtained so far from inves- 
tigation programmes, batch and continuous column experiments 
(I-131, Zr-95, Nb-95, Sr-85, Cs-134, Ca-45, Sn-113, C-14, and Cl- 
36 used as tracers) were made using natural sediment samples 
from the mine shafts with natural ground-waters. In this connection, 
sediment samples which had been taken in a frozen state, stored 
and inserted in continuous column models were also analysed. 
These samples in particular, in their geochemical and petrographic 
states, are considered at present optimum “undisturbed”. (orig.) 


8285 (GSF-27/93) Radiological protection and environ- 
mental monitoring in the area of the Asse mine: Annual report 
1992. Meyer, H.; Mueller-Lyda, |. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Braunschweig (Germany). Inst. 
fuer Tieflagerung. 1993. 41p. (In German). (GSF-TL-25/93). Order 
Number DE94738987. Source: OSTI; NTIS (US Sales Only); INIS. 
The personnel at the site has been monitored in accordance with 
the provisions of the Radiation Protection Ordinance. In addition, 
ambie.t dose, ambient dose rate, and radioactivity levels of the air 
in the mine have been meassured pursuant to the health physics 
provisions of the Radiation Protection Ordinance. None of the mea- 
sured results indicated any dose received by the persons, or 
ambient radioactivity levels, exceeding the maximum permissible 
values determined for occupational exposure. Continuous monitor- 
ing of the mine off-gas has shown a minor accumulation of the 
nuclides. H-3, C-14, Pb-210 and of the short-lived daughter prod- 
ucts of Rn-222 and Rn-220. The average annual emission values 
serving as input data, the concentration levels computed for the 
environment of the mine for some part have been below the levels 
of the naturally occurring concentrations of these nuclides. The 
emission-induced radiation dose measured at the least favourable 
place in the plant's vicinity has been far below the maximum per- 
missible dose defined in the Radiation Protection Ordinance. All 
activities carried out in the Asse salt mine for the purpose of re- 
search work and storage of radioactive waste in the period under 
review have been contributing only a negligible amount to the radi- 
ation exposure of the population or personnel, as compared to the 
natural or other man-made radioactivity levels in that area. (orig.) 


8286 (HW-43121) Tabulation of radioactive liquid waste 
disposal facilities. Clukey, H.V. Hanford Works, Richland, WA 
(United States). 10 May 1956. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94006075. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The following lists describe facilities in the Hanford project for 
disposal of radioactive liquid waste into the ground. Most are for 
planned disposals, but included are several which were not in- 
tended to become contaminated, but did, and several others which 
may be expected to become contaminated similarly. Not included 
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are sanitary, powerhouse and a few other liquid disposal facilities 
which may receive only insignificant amounts of radioactive mate- 
rial. The lists do not include solid waste disposal facilities, or others 
(such as tanks, buried barrels) in which contaminated liquid is con- 
tained against entry into the soil. 


8287 (INIS-GB-518) A better understanding of radioactive 
waste and safety. United Kingdom Nirex Ltd., Harwell (United 
Kingdom). 1993. 6p. Order Number DE94614109. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This is a very brief six page guide to the disposal of radioactive 
waste in the United Kingdom. Two or three sentences give simpli- 
fied answers to the questions what is radioactivity? what is 
radioactive waste? what should we do with it? will it be safe? what 
is a repository? and how will it be transported? The format is suit- 
able for primary school children but the language used is more 
suited to an older age group. (UK). 


8288 (INIS-mf-13764, pp. 89-100) Update on Canada’s fuel 
waste management program. Allan, C.J. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Labs.). Canadian 
Nuclear Association, Toronto, ON (Canada). 1992. 449p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 32. annual conference of the Cana- 
dian Nuclear Association. Order Number DE94612223. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Canadian Nuclear Fuel Waste Management Program was 
launched in 1978 as a joint initiative by the governments of Canada 
and Ontario. Under the program, AECL has been developing and 
assessing a concept to dispose of nuclear fuel wastes in plutonic 
rock of the Canadian Shield. The concept is to isolate the fuel 
waste from the biosphere by a series of engineered and natural 
barriers. These include the waste form, container, buffer and back- 
fill, and the host rock. The disposal concept has been referred for 
review under the Canadian Environmental Assessment and Review 
Process. AECL will submit an Environmental Impact Statement 
(EIS) describing the concept. The EIS will be written to conform 
with the guidelines issued by the Environmental Assessment Panel 
responsible for carrying out the review. Hearings will be held in 
those provinces with a particular interest in the concept, including 
Ontario, Quebec, New Brunswick, Manitoba, and Saskatchewan. 
The panel was appointed in late 1989. Public Open Houses were 
held in the spring of 1990. Scoping sessions to assist the panel in 
determining the scope of the EIS took place in the autumn of 1990. 


8289 (INIS-mf—13764, pp. 101-118) Environmental assess- 
ment review of the concept of disposal of nuclear fuel waste 
in Canada. McEwen, John (Environment Canada, Ottawa, ON 
(Canada). Federal Environmental Assessment Review Office). 
Canadian Nuclear Association, Toronto, ON (Canada). 1992. 449p. 
(CONF-920641—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 32. annual conference of 
the Canadian Nuclear Association. Order Number DE94612223. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The environmental assessment review of the concept of geologic 
disposal of nuclear fuel waste is likely the most challenging public 
review Canadians have faced to date. The Environmental Assess- 
ment and Review Process provides the vehicle to bring all the 
facts and viewpoints on long-term management of nuclear fuel 
waste into a single context, so that a group of independent citi- 
zens, the panel, can make recommendations to the Federal and 
Ontario governments reflecting public opinion. This process 
attempts to ensure that sound thinking and good ideas are not iso- 
lated from the review, and conversely, that vested interests and 
narrow perspectives do not dominate. 


8290 (INIS-mf-13765, pp. C3-C5) Chalk River area seismic- 
ity and its implications for low-level radioactive waste disposal 
facility siting. Devgun, J.S. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.). Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 135p. (CONF-8606428—: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11 Jun 1986). In Conference summaries. Order Number 
DE94612262. Source: OSTI; NTIS (US Sales Only); INIS. 


ERA Vol. 19, No. 4 57 





05 NUCLEAR FUELS 
0520 Waste Management 


Short communication. CHALK RIVER NUCLEAR  LABS/ 
seismology; SEISMOLOGY; LOW-LEVEL RADIOACTIVE 
WASTES; RADIOACTIVE WASTE DISPOSAL; RADIOACTIVE 
WASTE FACILITIES; RISK ASSESSMENT 


8291 (INIS-mf-13765, pp. C6-C8) A systematic approach 
to the analysis of waste management systems. Buchnea, A. 
(MacLaren Plansearch, Inc., Toronto, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. RADIOACTIVE WASTE MANAGEMENT/ 
computerized simulation; C CODES; CONTAINMENT SYSTEMS; 
EARTH ATMOSPHERE; GROUND WATER; HYDROLOGY; MILL 
TAILINGS; RADIOACTIVITY TRANSPORT; REMEDIAL ACTION; 
UPTAKE 


8292 (INIS-mf-13767, pp. 352-368) An_ instant-release 
source term for the assessment of used nuclear fuel disposal. 
Garisto, N.C. (Atomic Energy of Canada Ltd. Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Johnson, 
L.H.; Hocking, W.H. Canadian Nuclear Society, Toronto, ON 
(Canada). 1989. (CONF-8910587-: 2. International Conference on 
CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second Inter- 
national Conference on CANDU Fuel. 464p. Order Number 
DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

Instant-release fractions are estimated for the potential release of 
radionuclides from used CANDU fuel in a geological disposal vault, 
taking variability and uncertainty into account. the radionuclides 
discussed in this paper are 1291, 5Cs, Tc, 79Se, 126Sn, Sr, 
14C and 3H. The instant-release fractions are based on experimen- 
tal data on the short-term release of radionuclides from used fuel 
upon contact with groundwater and on fuel-performance calcula- 
tions. Using these instant-release fractions, we derive and present 
source terms for the environmental and safety assessment of used 
nuclear fuel disposal. (2 refs., tab., 2 figs.). 


8293 (INIS-mf-14148) Sediment geology and halokinetic 
processes in the Upper Jurassic of Konrad mine, Blecken- 
stedter Mulde. Braunschweiger geologisch-palaeontologische 
Dissertationen, v. 13. Ottomann, A. Technische Univ. Braun- 
schweig (Germany). Naturwissenschaftliche Fakultaet. 1991. 143p. 
(In German). Order Number DE94746038. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Konrad mine is the only North German mine that is located 
in the Upper Jurassic. Lithologically, the sediment rock of the mine 
is not the same as in the rest of the Jurassic of Niedersachsen. 
The rock strata of the Bleckenstein trough are a special kind of fa- 
cies. The report attempts to describe the effects of halokinetic 
movements on facies distribution. It describes the sedimentary and 
diagenetic, history of the whole Oxfordian and parts of the Kim- 
meridgian in the mine field on the basis of selected underground 
roadways. This necessitates a sufficient number of test points and 
sampled material. Sampling and mapping were carried out in the 
mine between January and July 1989. (orig.). 43 figs., 3 tabs. 


8294 (INIS-mf-14160) Treatment of radioactive residues 
and wastes. Stegmaier, W. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Hauptabteilung Dekontaminationsbetriebe. Sep 
1992. 230p. (In German). Order Number DE94738643. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report presents a comprehensive survey of the regime of ra- 
dioactive waste treatment in Germany. Contents: Introductory 
survey. Collection of residues. Classification and labelling of ra- 
dioactive resiudes. Transport of radioactive material. Recycling of 
the residues. Pretreatment of waste arisings. Design and condi- 
tions of ultimate storage facilities. Design and fabrication of waste 
drums. Waste forms. Planning of the preparation of waste forms. 
Conditioning of untreated waste. Quality assurance, documenta- 
tion. Interim storage facilities. Ultimate storage facilities. 
Bibliography. Annex: Determination of permissible activity invento- 
ries in radioactive waste forms, based on the preliminary waste 
acceptance standards for the Konrad repository. (BBR) 
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8295 (IS-T-1666) Analysis of the application § of 
decontamination technologies to radioactive metal waste mini- 
mization using expert systems. Bayrakal, S. Ames Lab., IA 
(United States). 30 Sep 1993. 196p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE94005634. Source: OSTI; NTIS; INIS; GPO Dep. 
Radioactive metal waste makes up a significant portion of the 
waste currently being sent for disposal. Recovery of this metal as a 
valuable resource is possible through the use of decontamination 
technologies. Through the development and use of expert systems 
a comparison can be made of laser decontamination, a technology 
currently under development at Ames Laboratory, with currently 
available decontamination technologies for applicability to the types 
of metal waste being generated and the effectiveness of these ver- 
sus simply disposing of the waste. These technologies can be 
technically and economically evaluated by the use of expert sys- 
tems techniques to provide a waste management decision making 
tool that generates, given an identified metal waste, waste man- 
agement recommendations. The user enters waste characteristic 
information as input and the system then recommends decontami- 
nation technologies, determines residual contamination levels and 
possible waste management strategies, carries out a cost analysis 
and then ranks, according to cost, the possibilities for management 
of the waste. The expert system was developed using information 
from literature and personnel experienced in the use of decontami- 
nation technologies and requires validation by human experts and 


assignment of confidence factors to the knowledge represented 
within. 


8296 (JAERI-M—93-191) Combustion behavior of spent 
solvent in a submerged combustion process. Uchiyama, Gunzo 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Maeda, Mitsuru; Fujine, Sachio; 
Amakawa, Masayuki; Uchida, Katsuhide. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Oct 1993. 68p. (In Japanese). Order 
Number DE94737936. Source: OSTI; NTIS; INIS. 

An experimental study has been conducted in order to evaluate 
the applicability of a submerged combustion technique to the treat- 
ment of spent solvents contaminated with TRU elements. A 
bench-scale equipment of submerged combustor having combus- 
tion capacity of 1.39 liter of tri-n-butyl phosphate (TBP) per hour 
was used to obtain process data such as the distribution behavior 
of radioactive nuclides in the submerged combustion process. This 
report describes the experimental results on the combustion char- 
acteristics of the simulated spent solvents of TBP andor 
n-dodecane, and on the distribution behaviors of combustion prod- 


ucts such as ruthenium and iodine in the submerged combustion 
process. (author). 


8297 


(Jue+-2758) Experimental investigations to charac- 
terize the flow and atomization properties of powdered resin 
slurries under consideration of a spray-injection incineration. 
Bohlender, A. Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Chemische Technologie; Technische Hochschule Aachen (Ger- 


many). May 1993. 133p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT KWA7903. Order Number 
DE94746055. Source: OSTI; NTIS (US Sales Only); INIS. 

Used bead- and powdered resins respectively powdered resin/ 
polyacrylenitrile fibre mixtures (ion exchange resins for purification 
of coolant circuits of LWR) are usually dried before they will be 
stored in barrels. Treatment by an incineration process might be- 
come the method of choice, because future disposal of combustible 
radioactive waste will be further restricted. Promising experiences 
have been gained with a spray-injection incineration process, where 
a large combustion surface is created by atomizing the waste with 
the help of nozzles. Considering the design of a spray-injection 
combustion facility this thesis evaluates as well the material- and 
slurry specific- as the process- and apparatus-technical parame- 
ters. To perform corresponding experiments a laboratory facility 
was designed and constructed for testing of different nozzles in re- 
spect of their atomization characteristics. As carrier liquids were 
used water and a hydrocrack gasoil residue. The essential results 
of the experimental investigations are summarized. (orig.) 





8298 (KFK-PTE-3) Research and development work on 
radioactive waste management and storage of chemical-toxic 
wastes - first half of 1992. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Oct 1992. 205p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Order Number DE94738807. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This progress report covers the state and results of the projects 
undertaken in the area of waste management. In particular, results 
in the area of decommissioning and retreat of nuclear installations 
are documented. Furthermore, measures designed to increase en- 
vironmental compatibility are taken into account. Experimental 
results regarding the concept, planning, construction, operation, 
decommissioning and post-operational phase of a repository or un- 
derground disposal of hazardous wastes are also described. Lists 


of formalized interim reports and research institutions involved are 
attached. (DG) 


8299 (LA-UR-93-3690) Preventing pollution from pluto- 
nium processing. Pillay, K.K.S. Los Alamos National Lab., NM 
(United States). [1993]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940401-1: International conference on methods and applications 
of radioanalytical chemistry, Kona, HI (United States), 10-16 Apr 
1994). Order Number DE94002719. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The plutonium processing facility at Los Alamos has adopted the 
strategic goal of becoming a facility that processes plutonium in a 
way that produces only environmentally benign waste streams. Pol- 
lution prevention through source reduction and environmentally 
sound recycling are being pursued. General approaches to waste 
reductions are administrative controls, modification of process tech- 
nologies, and additional waste polishing. Recycling of waste 
materials, such as spent acids and salts, are technical possibilities 
and are being pursued to accomplish additional waste reduction. 
Liquid waste stream polishing to remove final traces of plutonium 
and hazardous chemical constituents is accomplished through (a) 
process modifications, (b) use of alternative chemicals and sor- 
bents for residue removal, (c) acid recycling, and (d) judicious use 
of a variety of waste polishing technologies. Technologies that 
show promise in waste minimization and pollution prevention are 
identified. Working toward this goal of pollution prevention is a 
worthwhile endeavor, not only for Los Alamos, but for the Nuclear 
Complex of the future. 


8300 (LA-UR-94-0130) Development of a real-time moni- 
tor for airborne alpha emissions: First quarter report, TTP AL 
142003. Gritzo, R.E.; Fowler, M.M. Los Alamos Nationai Lab., NM 
(United States). [1994]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE94006246. Source: OSTI; NTIS; GPO Dep. 

This is the first quarterly report for Fiscal Year (FY) 1994 for TTP 
AL 142003, Development of a Real-Time Monitor for Airborne 
Alpha Emissions. Los Alamos National Laboratory (LANL) is devel- 
oping a new technology for on-line, real-time monitoring of 
incinerator stacks for low levels of airborne alpha activity. While ini- 
tially developed for incinerators, this new technology may well find 
other applications in continuous air monitoring, process monitoring, 
and monitoring during remediation activities. Referred to as the 
Large-Volume Flow Thru Detector System (LVFTDS), this technol- 
ogy responds directly to the need for fast responding, high 
sensitivity effluent monitoring systems. With DOE EM-50 funding, 
LANL has fabricated a bench-top proof of concept detector system 
and is conducting tests to evaluate its performance. A second- gen- 
eration prototype is being designed, based on requirements driven 
by potential field test sites. An industrial partner is being solicited 
to license the technology. Field trials of a full-scale detector system 
are planned for FY 95. Accomplishments during the first quarter of 
FY 94 are chronicled in this report, including budgetary data. A 
schedule for the remainder of the fiscal year is also provided. 


8301 (NSS-R-276) Transport of haematite and silica 
colloids through sand columns eluted with artificial groundwa- 
ters. Tipping, E. (Institute of Freshwater Ecology, Windemere 
(United Kingdom)); Woof, C.; Thompson, D.W.; Longworth, G. 
United Kingdom Nirex Ltd., Harwell (United Kingdom). Jul 1991. 
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16p. Order Number DE94614111. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The passage of haematite and silica colloids through columns of 
washed glacial sand was monitored by enumerating particles in the 
inflow and outflow, in order to provide a basis for the design of a 
field experiment to measure groundwater colloid mobility. The ef- 
fects of flow velocity (0.5 and 2 m day~') and concentrations of 
humic substances and calcium in the eluting solution were investi- 
gated. Transport of both colloids was greater at the higher flow 
velocity. Under all conditions, silica was transported to a greater 
extent than haematite, and the transport of haematite was more 
sensitive to solution composition, reflecting its greater tendency to 
absorb humic substances. The results are consistent with the differ- 
ing electrophoretic mobilities and homoaggregation rates of the two 
colloids. It was calculated that 99.9% removal of both types of col- 
loid would occur over distances of the order of a metre. However, 
there is evidence that attachment of the colloids to the sand grains 
is reversible, so that the removal may not be permanent. (Author). 


8302 (NUREG—1486) Final Safety Evaluation Report to li- 
cense the construction and operation of a facility to receive, 
store, and dispose of 11e.(2) byproduct material near Clive, 
Utah: Docket No. 40-8989, Envirocare of Utah, Inc. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Material Safety and Safeguards. Jan 1994. 102p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

The Final Safety Evaluation Report (FSER) summarizes the US 
Nuclear Regulatory Commission (NRC) staff's review of Envirocare 
of Utah, Inc.’s (Envirocare’s) application for a license to receive, 
store, and dispose of uranium and thorium byproduct material (as 
defined in Section 11e.(2) of the Atomic Energy Act of 1954, as 
amended) at a site near Clive, Utah. Envirocare proposes to dis- 
pose of high-volume, low-activity Section 11¢.(2) byproduct 
material in separate earthen disposal cells on a site where the ap- 
plicant currently disposes of naturally occurring radioactive material 
(NORM), low-level waste, and mixed waste under license by the 
Utah Department of Environmental Quality. The NRC staff review 
of the December 23, 1991, license application, as revised by page 
changes dated July 2 and August 10, 1992, April 5, 7, and 10, 
1993, and May 3, 6, 7, 11, and 21, 1993, has identified open is- 
sues in geotechnical engineering, water resources protection, 
radon attenuation, financial assurance, and radiological safety. The 
NRC will not issue a license for the proposed action until Enviro- 
care adequately resolves these open issues. 


8303 (ORNL/ER-183) Health and Safety Plan for Waste 
Area Grouping 6 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee: Environmental Restoration Program. Van Hoesen, 
S.D. (Oak Ridge National Lab., TN (United States)); Clark, C. Jr.; 
Burman, S.N.; Manis, L.W.; Barre, W.L. Analysas Corp., Oak 
Ridge, TN (United States); Oak Ridge National Lab., TN (United 
States). Dec 1993. 104p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. Order Number 
DE94006322. Source: OSTI; NTIS; INIS; GPO Dep. 

The Martin Marietta Energy Systems, Inc. (Energy Systems), pol- 
icy is to provide a safe and healthful workplace for all employees 
and subcontractors. The accomplishment of this policy requires 
that operations at Waste Area Grouping (WAG) 6 at the Depart- 
ment of Energy (DOE) Oak Ridge National Laboratory are guided 
by an overall plan and consistent proactive approach to safety and 
health (S&H) issues. The plan is written to utilize past experience 
and best management practices to minimize hazards to human 
health or the environment from events such as fires, explosions, 
falls, mechanical hazards, or any unplanned release of hazardous 
or radioactive materials to air, soil, or surface water This plan ex- 
plains additional site-specific health and safety requirements such 
as Site Specific Hazards Evaluation Addendums (SSHEAs) to the 
Site Safety and Health Plan which should be used in concert with 
this plan and existing established procedures. 


8304 (ORNLU/FTR-4796) Travel to United Kingdom to pro- 
vide technical support to nuclear fuels waste treatment 
technologies: Foreign trip report, September 24—October 4, 
1993. McDaniel, E.W. Oak Ridge National Lab., TN (United 
States). 6 Oct 1993. 40p. Sponsored by USDOE, Washington, DC 


ERA Vol. 19, No. 4 59 





05 NUCLEAR FUELS 
0520 Waste Management 


(United States). DOE Contract AC05-840R21400. Order Number 
DE94001659. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler provided technical support and engineering evalua- 
tion for a variety of waste treatment technologies for Gerald W. 
Veazey of Los Alamos National Laboratory (LANL), the trip’s spon- 
sor. Technologies evaluated were of potential applicability to 
existing problems at LANL and of potential use in Complex 21. Of 
major interest throughout the trip was the applicability of cement 
encapsulation systems to a wide variety of waste streams. Discus- 
sions were held at the British Nuclear Fuels corporate offices in 
Risley, Warrington, United Kingdom; the production facility at Sell- 
afield, Cumbria; and the Drigg low-level disposal site. 


8305 (ORNL/FTR-4832) Travel to Austria to participate in 
the International Atomic Energy Agency’s International Ra- 
dioactive Waste Management Advisory Committee Subgroup 
on Principles and Criteria for Radioactive Waste Disposal: 
Foreign trip report, October 16-22, 1993. Kocher, D.C. Oak 
Ridge National Lab., TN (United States). 5 Nov 1993. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94003557. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The traveler attended the third meeting of the International Ra- 
dioactive Waste Management Advisory Committee Subgroup on 
Principles and Criteria for Radioactive Waste Disposal as a repre- 
sentative of the US Department of Energy. The primary purpose of 
the Subgroup is to develop consensus recommendations on funda- 
mental issues related to long-term safety principles and criteria for 
radioactive waste disposal systems. 


8306 (ORNL/TM—11433/R3) Oak Ridge National Labora- 
tory Waste Management Plan, fiscal year 1994: Revision 3. 
Turner, J.W. (ed.). Oak Ridge National Lab., TN (United States). 
Dec 1993. 250p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94006029. Source: OSTI; NTIS; INIS; GPO Dep. 

US Department of Energy (DOE) Order 5820.2A was promul- 
gated in final form on September 26, 1988. The order requires 
heads of field organizations to prepare and to submit updates on 
the waste management plans for all operations under their purview 
according to the format in Chap. 6, “Waste Management Plan Out- 
line.” These plans are to be submitted by the DOE Oak Ridge 
Operations Office (DOE-ORO) in December of each year and dis- 
tributed to the DP-12, ES&H-1, and other appropriate DOE 
Headquarters (DOE-HQ) organizations for review and comment. 
This document was prepared in response to this requirement for 
fiscal year (FY) 1994. The Oak Ridge National Laboratory (ORNL) 
waste management mission is reduction, collection, storage, treat- 
ment, and disposal of DOE wastes, generated primarily in pursuit 
of ORNL missions, in order to protect human health and safety and 
the environment. In carrying out this mission, waste management 
staff in the Waste Management and Remedial Action Division (WM- 
RAD) will (1) guide ORNL in optimizing waste reduction and waste 
management capabilities and (2) conduct waste management oper- 
ations in a compliant, publicly acceptable, technically sound, and 
cost-efficient manner. Waste management requirements for DOE 
radioactive wastes are detailed in DOE Order 5820.2A, and the 
ORNL Waste Management Program encompasses all elements of 
this order. The requirements of this DOE order and other appropri- 
ate DOE orders, along with applicable Tennessee Department of 
Environment and Conservation and US Environmental Protection 
Agency (EPA) rules and regulations, provide the principal source of 
regulatory guidance for waste management operations at ORNL. 
The objective of this document is compilation and consolidation of 
information on how the ORNL Waste Management Program is con- 
ducted, which waste management facilities are being used to 
manage wastes, what activities are planned for FY 1994, and how 
all of the activities are documented. 


8307 


(PNL-9062) Flammable gas safety program: Analyti- 
cal methods development: FY 1993 progress report. Campbell, 
J.A.; Clauss, S.; Grant, K.; Hoopes, V.; Lerner, B.; Lucke, R.; 
Mong, G.; Rau, J.; Steele, R. Pacific Northwest Lab., Richland, WA 
(United States). Jan 1994. 106p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94006450. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report describes the status of developing analytical methods 
to account for the organic constituents in Hanford waste tanks, with 
particular emphasis on those tanks that have been assigned to the 
Flammable Gas Watch List. Six samples of core segments from 
Tank 101-SY, obtained during the window E core sampling, have 
been analyzed for organic constituents. Four of the samples were 
from the upper region, or convective layer, of the tank and two 
were from the lower, nonconvective layer. The samples were ana- 
lyzed for chelators, chelator fragments, and several carboxylic acids 
by derivatization gas chromatography/mass spectrometry (GC/MS). 
The major components detected were ethylenediaminetetraacetic 
acid (EDTA), nitroso-iminodiacetic acid (NIDA), nitrilotriacetic acid 
(NTA), citric acid (CA), succinic acid (SA), and ethylenediaminetri- 
acetic acid (ED3A). The chelator of highest concentration was 
EDTA in all six samples analyzed. Liquid chromatography (LC) was 
used to quantitate low molecular weight acids (LMWA) including 
oxalic, formic, glycolic, and acetic acids, which are present in the 
waste as acid salts. From 23 to 61% of the total organic carbon 
(TOC) in the samples analyzed was accounted for by these acids. 
Oxalate constituted approximately 40% of the TOC in the noncon- 
vective layer samples. Oxalate was found to be approximately 3 to 
4 times higher in concentration in the nonconvective layer than in 
the convective layer. During FY 1993, LC methods for analyzing 
LWMA, and two chelators N-(2-hydroxyethyl) ethylenediaminetri- 
acetic acid and EDTA, were transferred to personnel in the 
Analytical Chemistry Laboratory and the 222-S laboratory. 


8308 (PNL-SA-23098) Nuclear Waste Analytical Round 
Robins 1-6 summary report. Smith, G.L.; Marschman, S.C. Pa- 
cific Northwest Lab., Richland, WA (United States). [1993]. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-931108-27: Fall meeting of 
the Materials Research Society (MRS), Boston, MA (United 
States), 29 Nov - 3 dec 1993). Order Number DE94004776. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The MCC has conducted six round robins for the waste manage- 
ment, research, and development community from 1987 to present. 
The laboratories participating regularly are Ames, Argonne, 
Catholic University, Lawrence Livermore, Pacific Northwest Labora- 
tory, Savannah River, and West Valley Nuclear. Glass types 
analyzed in these round robins all have been simulated nuclear 
waste compositions expected from vitrification of high-level nuclear 
waste. A wide range of analytical procedures have been used by 
the participating laboratories including Atomic Absorption 
spectroscopy, inductively coupled plasma-atomic emission spec- 
troscopy, direct current plasma-emission spectroscopy, and 
inductively coupled plasma-mass spectroscopy techniques. Con- 
sensus average relative error for Round Robins 1 through 6 is 
5.4%, with values ranging from 9.4 to 1.1%. Trend on the average 
improved with each round robin. When the laboratories analyzed 
samples over longer periods of time, the intralaboratory variability 
increased. Lab-to-lab variation accounts for most of the total 
variability found in all the round robins. Participation in the radio- 
chemistry portion has been minimal, and analytical results poor 
compared to nonradiochemistry portion. Additional radiochemical 
work is needed in future round robins. 


8309 (PSI-PROC—92-02) Proceedings of the special- 
ists’ meeting on accelerator-based transmutation. Wenger, 
H.U. (ed.). No corporate text available. Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). Order Number 
DE94612272. Source: OSTI; NTIS (US Sales Only); INIS. 

The meeting was organised under the auspices of OECD Nu- 
clear Agency's International Information Exchange Programme on 
Actinide and Fission Product Partitioning and Transmutation. In the 
original announcement for the meeting the following sessions were 
proposed: (1) Concepts of accelerator-based transmutation 
systems, (2) Nuclear design problems of accelerator-based trans- 
mutation systems with emphasis on target facilities and their 
interfaces with accelerators, (3) Data and methods for nuclear de- 
sign of accelerator-based transmutation systems, (4) Related 
cross-section measurements and integral experiments, (5) Identifi- 
cation of discrepancies and gaps and discussion of desirable R+D 





and benchmark activities. Due to the large number of papers sub- 
mitted it was necessary to split session 2 into two parts and to 
reassign some papers in order to balance the sessions more 
evenly. No papers were submitted for session 5 and this was re- 
placed by a summary and general discussion session. These 
proceedings contain all 30 papers in the order they were presented 
at the meeting. They are copies of the duplication-ready versions 
given to us during or shortly after the meeting. In the Table of 
Contents, the papers are listed together with the name of the pre- 
senter. (author) figs., tabs., refs. 


8310 (PSI-PROC-—92-02, pp. 2-26) Concepts of accelerator 
based transmutation systems. Takahashi, H. (Brookhaven Na- 
tional Lab., Upton, NY (United States)); Rief, H. Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE94612272. Source: OSTI; NTIS (US Sales Only); INIS. 
The search for an optimum strategy of rad-waste disposal is an 
extremely complex task depending on economic parameters and 
long term hazard estimates for which public consent still has to be 
achieved. Among the different options attention focuses on the 
possibilities of transmutating radio-nuclei such as minor actinides 
and long lived fission products by neutrons generated in spallation 
processes. At present research follows two main lines. One investi- 
gates the construction of fast subcritical actinide assemblies which 
are driven by spallation neutrons. As these subcritical systems rely 
mainly on neutron self-multiplication they require a relatively high 
actinide inventory, but only a low beam current. Studies show that 
in this case a multistage cyclotron arrangement could be used in- 
stead of a more expensive linear accelerator. The other line uses 
the spallation process to generate an intensive thermal neutron 
field in which actinides are fissioned and long lived fission products 
converted. This project works with a relatively small radioactive 
inventory, but it requires a high current accelerator, based on tech- 
nology at the edge of feasibility. (author) 12 figs., 4 tabs., 47 refs. 


8311 (PSI-PROC-—92-02, pp. 27-64) Overview of Los 
Alamos concepts for accelerator transmutation of nuclear 
waste (ATW). Ireland, J.R. (Los Alamos National Lab., NM (United 
States)). Sep 1992. 657p. (CONF-9109524—: Specialists’ meeting 
on accelerator-based transmutation, Villigen (Switzerland), 9-12 
Sep 1991). In Proceedings of the specialists’ meeting on 
accelerator-based transmutation. Order Number DE94612272. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This presentation describes the Los Alamos ATW concept which 
offers the promise of a technically attractive system for nuclear 
waste transmutation. The advantages offered by ATW are signifi- 
cant - completeness for transmuting both long-lived fission products 
and actinides, low inventories, rapid burnup, and enhanced safety 
and environmental attributes. The presentation focusses on an ex- 
ample of an ATW system aimed at transmutation of long-lived 
products and actinides from LWR spent fuel discharge. Using 
demonstrated technical components, a system has been developed 
that achieves very good performance with an overall material bal- 
ance assessment that is attractive. Numerous options exist for 
significant improvement of this system to further reduce material in- 
ventories and waste produced during chemical separations. A 
number of issues - development of waste management strategies, 
realistic cost models, assessment of regulatory impact - have been 
initially investigated but more effort aimed at them is required in the 
facets of ATW development. The ATW effort has received modest 
funding over the past two years. In order to truly be able to de- 
velop and demonstrate the technology that makes it unique, a 
larger effort, starting with a vigorous program of research, develop- 
ment, demonstration, and design is needed. Initiating such an effort 
can demonstrate a technology that has potential benefits, not only 
in radioactive waste destruction, but in a wide range of additional, 
nationally important application areas. (author) figs. 


8312 (PSI-PROC—92-02, pp. 104-109) The ITEP concept of 
the accelerator transmutation of radioactive waste. Kazaritsky, 
V.D. (Inst. for Theoretical and Experimental Physics, Moscow (Rus- 
sian Federation)). Sep 1992. 657p. (CONF-9109524—: Specialists’ 
meeting on accelerator-based transmutation, Villigen (Switzerland), 
9-12 Sep 1991). In Proceedings of the specialists’ meeting on 
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accelerator-based transmutation. Order Number DE94612272. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Transmutation based on a high current accelerator of protons is 
considered at ITEP as most effective. A thermal neutron flux in the 
10'® n/cm*sec range is enabled. by a 1.5 GeV-100mA class proton 
accelerator. Besides not being safe, this flux level is at present dif- 
ficult to achieve with the help of fission reactor. The high flux of 
thermal neutrons gives us an opportunity to incinerate all the es- 
sential actinides and fission products. The large thermal cross 
sections offer the advantages of both small actinide loading and 
high transmutation performance. A liquid mixture of incinerated 
waste circulates through the blanket and the heat exchanger which 
makes continuous processing possible. In this way two big demer- 
its of the closed fuel cycle on the solid elements can be avoided: a 
very complicated remote fabrication of fuel elements and secondary 
radioactive waste from construction materials. Besides, the hybrid 
system is always subcritical which ensures a high level of nuclear 
safety. The accelerator driven heavy water assembly allows to 
build up step by step the potential possibilities of the system and 
subsequently to solve the following problems: actinide transmuta- 
tion without electric power production; actinide transmutation with 
electric power production; a 7°U production or a 29°Pu conversion 
to 233U; transmutation of the fission products. (author) 4 refs. 


8313 (PSI-PROC—92-02, pp. 112-132) Overview on nuclear 
design problems of accelerator-based transmutation systems 
with emphasis on target facilities and their interfaces with ac- 
celerators. Takizuka, T. (Japan Atomic Energy Research Inst., 
Tokai-mura, Nak-gun, Ibaraki-ken (Japan)). Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE94612272. Source: OSTI; NTIS (US Sales Only); INIS. 

A conceptual system for accelerator-based actinide transmutation 
is designed. The proposed plant transmutes about 250 kg of minor 
actinides per year with a 1.5 GeV - 39 mA proton accelerator and 
generates enough electricity for the accelerator. Design problems 
of accelerator-based transmutation systems, such as neutron spec- 
trum, neutron multiplication factor, data and methods, core design, 
target design, beam window, and accelerator interface, are dis- 
cussed from the viewpoint of engineering. (author) 12 figs., 13 refs. 


8314 (PSI-PROC—92-02, pp. 133-143) Accelerator molten 
salt target system for transmutation of long lived nuclides. 
Kato, Y. (Japan Atomic Energy Research Institute, Tokai-Mura, 
Ibaraki-Ken (Japan)); Katsuta, H.; Takada, H.; Yosida, H. Sep 
1992. 657p. (CONF-9109524—: Specialists’ meeting on accelerator- 
based transmutation, Villigen (Switzerland), 9-12 Sep 1991). In 
Proceedings of the specialists’ meeting on accelerator-based trans- 
mutation. Order Number DE94612272. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Preliminary studies on a molten-salt target system for the trans- 
mutation of long lived nuclides is carried out. The advantage of this 
system is in the continuous on-line processing of the target salt. It 
is able to control the concentrations of TRU (transuranic) elements 
and some kinds of FP (fission product) in the salt. Some chlorides 
are discussed as a target salt for MA (Minor Actinide) transmuta- 
tion and a conceptional design of an accelerator molten salt target 
system is proposed. It is estimated that the MA produced from 10 
LWRs of each 1000 MWe can be incinerated by the system with 
beam power of 1.5 GeV, 25 mA. (author) 5 figs., 1 tab., 5 refs. 


8315 (PSI-PROC—92-02, pp. 144-173) Target/blanket con- 
ceptual design for the Los Alamos ATW concept. Ireland, J.R. 
(Los Alamos National Lab., NM (United States)); Cappiello, M.W. 
Sep 1992. 657p. (CONF-9109524—: Specialists’ meeting on 
accelerator-based transmutation, Villigen (Switzerland), 9-12 Sep 
1991). In Proceedings of the specialists’ meeting on accelerator- 
based transmutation. Order Number DE94612272. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A conceptual design for the target/blanket of the Los Alamos 
ATW concept is presented. The neutronics, mechanical design, 
and heat transfer have been investigated in some detail for the 
base-case design. Much more work needs to be done, but at this 
point it appears that the design is feasible and will approach the 
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design goal of supporting two commercial power reactors with each 
target/blanket module. (author) 12 figs., 4 tabs., 3 refs. 


8316 (PSI-PROC—92-02, pp. 174-197) A theoretical study 
of heavy water - minor actinide blankets for proton accelerator 
transmutation. Kazaritsky, V.D. (inst. of Theoretical and Experi- 
mental Physics, Moscow (Russian Federation)); Blagovolin, P.P.; 
Galanin, A.D. Sep 1992. 657p. (CONF-9109524-: Specialists’ 
meeting on accelerator-based transmutation, Villigen (Switzerland), 
9-12 Sep 1991). In Proceedings of the specialists’ meeting on 
accelerator-based transmutation. Order Number DE94612272. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear fission is the only reaction leading to actinide transmuta- 
tion. In an accelerator based assembly, employing heavy water 
solution circulation actinides are almost permanently exposed to a 
high neutron flux. The actinide supply from the spent fuel elements 
of nuclear plants is balanced with removing fission products from 
the transmutation system. In the process of incineration in the 
hybrid water assembly there occurs a state when actinide concen- 
trations do not change in time. It is in a steady state that the likely 
regimes of irradiation and transmutation performance of the system 
are studied. The fissions of the short-lived nuclide ?°®Np dominate 
in high level neutron fluxes, while in routine level fluxes it is the fis- 
sions of *5°Pu that are dominant. It i shown that the transmutation 
performance depends on an acceptable energy deposition density 
rather than the type of the loaded actinide waste. (author) 13 figs.., 
3 tab., 5 refs. 


8317 (PSI-PROC—92-02, pp. 206-225) Main criteria and re- 
quirements to the process of nuclear transmutation of high 
level wastes and to the installations for nuclear transmutation. 
Kiselev, G. Sep 1992. 657p. (CONF-9109524—: Specialists’ meet- 
ing on accelerator-based transmutation, Villigen (Switzerland), 9-12 
Sep 1991). In Proceedings of the specialists’ meeting on 
accelerator-based transmutation. Order Number DE94612272. 

Requirements to the accelerator complex for nuclear transmuta- 
tion of HLW are presented. They are preliminary and must be 
specified at further stages. The requirements indicated must be 
taken into consideration in the accelerator complex design project. 
After specifying the requirements presented can be used in the 
technical regulative documentation for designing and exploitation of 
accelerator complexes for NT of HLW. 


8318 (PSI-PROC-92-02, pp. 226-266) Linac-driven pluto- 
nium breeder target-blanket physical parameters. Ganev, I.K. 
(RDIPE, Moscow (Russian Federation)); Lopatkin, A.V.; Tocheniy, 
L.V. Sep 1992. 657p. (CONF-9109524—: Specialists’ meeting on 
accelerator-based transmutation, Villigen (Switzerland), 9-12 Sep 
1991). In Proceedings of the specialists’ meeting on accelerator- 
based transmutation. Order Number DE94612272. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Progress achieved in recent years by science and technology in 
accelerator facilities has stimulated interest to the concept of elec- 
trofusion reactor (EFR) - the facility that is capable to supply power, 
secondary nuclear fuel, as well as burn-out radioactive wastes 
(RAW). The present paper discusses physical aspects of the ap- 
proach and preliminary study of EFR blanket-target carried out at 
RDIPE (Research and Development Institute of Power Engineer- 
ing) within the framework of the concept analysis of the EFR fuel 
production method. It is evident, that problems of blanket-target as 
an energy production facility and blanket-target as a RAW burning 
out facility have much in common both in physical/engineering 
computational/methodological aspects. (author) figs., tabs. 


8319 (PSI-PROC-—92-02, pp. 267-296) Design schemes of 
blanket for actinides transmutation. Tocheniy, L.V.; Logachev, 
O.N.; Stratonova, L.N.; Kchrjastov, H.A.; Beljakov, M.S.; Lopatkin, 
A.N.; Tretjakov, 1.T.; Gureva, M.V.; Zaiko, 1.V. Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE94612272. 

The paper deals with physical and engineering requirements to 
blankets, the choice of blanket scheme, thermo-hydraulic blanket 


parameters, neutron-physical parameters and heavy water radioly- 
sis. 
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8320 (PSI-PROC—92-02, pp. 320-363) Feasibility analysis 
of minor actinide burning in thermal reactor systems. Bucca- 
furni, A. (ENEA DISP (Italy)); Orazi, A.; Landeyro, P.A. Sep 1992. 
657p. (CONF-9109524—: Specialists’ meeting on accelerator-based 
transmutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceea- 
ings of the specialists’ meeting on accelerator-based transmutation. 
Order Number DE94612272. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The existing LWRs are not able to solve effectively the actinide 
burning problem. As Siemens idea could, even with an ideal de- 
contamination factor of 100%, burn actinides only at the production 
rate, it can not be presented as definitive solution but, it could be 
used in the framework of an HLW radiotoxicity reduction program. 
From the ratio transmutation-production rate and long-lived fission 
production point of view, Los Alamos system is, theoretically, the 
most promising one. It should be noted that the decontamination 
factor, in reprocessing and partitioning phases, is one of the most 
important technological aspect affecting the system performances. 
In fact, the above defined ratio drop from 44/1 to 3/1 when the 
decontamination factor decreases from 99.99% to 99% which repre- 
sents a more reasonable but still optimistic estimate of the value in 
an industrial reprocessing plant. (author) 15 figs., 6 tabs., 13 refs. 


8321 (PSI-PROC—92-02, pp. 364-382) Transmutation of fis- 
sion products. Takashita, H. (Power Reactor and Nuclear Fuel 
Development Corp., Tokai, Ibaraki (Japan). Tokai Works); Kase, T.; 
Nomura, M.; Konashi, K.; Kishimoto, Y. Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE94612272. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies of transmutation of long-lived fission products by acceler- 
ator and by fission reactor at PNC are described. Four 
transmutation methods by accelerators are compared in terms of 
transmutation energy and transmutation rate. A super-powered 
electron linear accelerator which could transmute a large quantity 
of fission products has been studied and development of PNC test 
linac line is shown. Fission reactors for transmutation are also ex- 
plained. High transmutation rate and small transmutation energy 
are main requirements for the transmutation of fission products. 
However, those requirements are difficult to satisfy simultaneously 
only by accelerator or by fission reactor. Therefore, new transmuta- 
tion methods which could satisfy both requirements have been 
studied at PNC. As the new transmutation methods, moving target 
method and inertial transmutation method are presented. (author) 
11 figs., 3 tabs., 18 refs. 


8322 (PSI-PROC—92-02, pp. 383-407) Transmutation of fis- 
sion products and transuranium by high energy neutron. 
Harada, H. (Brookhaven National Lab., Upton, NY (United States)); 
Takahashi, H.; Aronson, A.; Konashi, K.; Kase, T.; Sasao, N. Sep 
1992. 657p. (CONF-9109524—: Specialists’ meeting on accelerator- 
based transmutation, Villigen (Switzerland), 9-12 Sep 1991). In 
Proceedings of the specialists’ meeting on accelerator-based trans- 
mutation. Order Number DE94612272. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We discuss the feasibility of systems that incinerate radioactive 
products (FP) and transuranium (TRU) by using high energy 
neutrons. As high energy neutron sources, wCF reaction, fusion re- 
action, and spallation reaction were investigated. In the system that 
utilizes CF reaction, a subcritical core made of FP and TRU is 
bombarded by 14 MeV neutron generated via CF reaction. Monte 
Carlo neutron transportation code (MCNP) and evaluated nuclear 
data (ENDF/B-VI) were used to simulate neutron transportation in 
the core. To generate y-mesons, a 4 GeV-25 mA deuteron acceler- 
ator is used. The results of the simulation show that the driver 
energy can be completely supplied by transferring fission energy to 
electric energy; to operate this system, no energy is required. As 
the system that utilizes an inertial fusion reaction, two types of 
target were investigated. The first type uses a spherical wall, thick- 
ness about 20 cm and radius 50 cm, composed of 9°Sr, 9°SrO, 
187Cs, or 187CsoO. The target is bombarded by 14 MeV neutrons 
generated by inertial confinement fusion at the center of the wall. 
Neutronics in the wall were simulated to estimate the probability of 
neutron utilization per a generated neutron. The second type uses 





a micro target that is composed of DT fuel and °°Sr. An analytic 
model of the implosion of the target was formulated to evaluate the 
energy that is required to transmute radioactive waste (incineration 
energy). In the system that utilizes a spallation reaction, damages 
of structural material is a severe problem. To estimate the damage 
of structural material, atomic displacement, H production, He pro- 
duction, and energy deposition were calculated using computer 
codes, LAHET and HTAPE. (author) figs., tabs., 8 refs. 


8323 (PSI-PROC—92-02, pp. 416-437) Scaling and cost 
tradeoffs for ATW: preliminary considerations. Krakowski, R.A. 
(Los Alamos National Lab., NM (United States)). Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE94612272. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of accelerator-produced spallation neutrons to trans- 
mute actinide and long-lived fission-products portends a means to 
alleviate requirements for deep-geological disposal. The accelera- 
tor performance, target-blanket physics, chemical-processing 
requirements, and overall systems engineering are closely coupled 
in determining the economic incentives for the Accelerator Trans- 
mutation of Waste (ATW). Preliminary estimates of and insight into 
the economics of a net-power-producing ATW are provided by a 
simplified (analytic) cost-based systems model. Even for large- 
capacity systems, the accelerator dominates the economics and 
technology for the ATW cases examined. Since the accelerator 
represents an important (~50%) add-on cost to an ATW-based 
power plant, reducing the accelerator requirement by increasing 
the blanket neutron multiplication, increasing the thermal- 
conversion efficiency, and reducing neutron leakage and parasitic 
absorption in the target-blanket assembly are main avenues for im- 
proving the economic prospects of an ATW that would be fuelled 
with low-reactivity, actinide "waste” generated by light-water reac- 
tors (LWRs). This route to improved systems has_ strong 
implications for the thermalhydraulic, neutronic, and chemical- 
processing design of the ATW. (author) 1 tab., 4 refs. 


8324 (PSI-PROC-—92-02, pp. 499-511) The review of codes 
data for target-blanket studies and design. Lopatkin, A.V. (Re- 
search and Development Institute of Power Engineering, Moscow 
(Russian Federation)); Tocheniy, L.V. Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE94612272. Source: OSTI; NTIS (US Sales Only); INIS. 
The paper gives a brief description of RDIPE’s (Research and 
Development Institute of Power Engineering, Moscow) activities 
and in particular of the codes used for blanket design and studies. 


8325 (PSI-PROC—92-02, pp. 512-534) The influence of 
different recycling schemes on toxicity reduction for transmu- 
tation systems using high-energy spallation. Wenger, H.U. 
(Paul Scherrer Inst. (PSI), Villigen (Switzerland)); Wydler, P.; Atchi- 
son, F. Sep 1992. 657p. (CONF-9109524—: Specialists’ meeting on 
accelerator-based transmutation, Villigen (Switzerland), 9-12 Sep 
1991). In Proceedings of the specialists’ meeting on accelerator- 
based transmutation. Order Number DE94612272. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The minor actinides in the high-level waste from LWR spent fuel 
are contributors to the long-term radiological risk. In the present 
study a theoretical transmutation system for minor actinides is in- 
vestigated which relies on the direct use of high-energy fission and 
spallation reactions alone. The advantage of utilising the high- 
energy reactions themselves as transmutation processes are the 
high fission probability and the tendency to directly reduce the 
mass of the bombarded nuclei of build-up of undesirable higher 
reaction products. The purpose of the study is to find the theoreti- 
cally achievable reduction of the long-term risk by assuming 
different recycling and partitioning schemes. The transmutation 
system is simulated by a quasi-infinite minor actinide target irradi- 
ated by 1 GeV protons. It is shown that the reduction of the 
radiological toxicity is highest for a system in which all spallation 
products are recycled. Beyond 200 years the overall toxicity de- 
creases by 3 orders of magnitude at 100 years compared with the 
direct decay of the original minor actinide mixture from LWR spent 
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fuel. The disadvantages of the above theoretical transmutation sys- 
tem are a poor energy balance and the necessity of a powerful 
proton accelerator. However, the system provides a very intense 
neutron source which can be used to breed fissile material for 
high-conversion reactors or to transmute fission products with very 
low capture cross-section. (author) 10 figs, 9 tabs. 


8326 (PSI-PROC—92-02, pp. 535-553) Benchmark study on 
the computational model in the accelerator based transmuta- 
tion simulation code. Nishida, T. (Japan Atomic Energy Research 
Institute, Tokai-mura (Japan)); Takada, H.; Nakahara, Y.; Takizuka, 
T.; Yoshizawa, N.; Iwai, S. Sep 1992. 657p. (CONF-9109524—: 
Specialists’ meeting on accelerator-based transmutation, Villigen 
(Switzerland), 9-12 Sep 1991). In Proceedings of the specialists’ 
meeting on accelerator-based transmutation. Order Number 
DE94612272. Source: OSTI; NTIS (US Sales Only); INIS. 

Recently it is often said that there are some disagreements in 
the computational results between spallation reaction simulation 
codes such as NMTC, HETC and their modified versions. We ex- 
amined the difference of product yields in the high energy fission 
reaction calculation between NMTC/JAERI and HETC/KFA2, which 
was pointed out by PSI at the first OMEGA Meeting in 1990. Our 
calculation results showed that the difference is mainly due to the 
estimation of the width of post-fission yield curve. We also dis- 
cussed the influence of the difference on the number of neutrons 
generated in the high energy reaction procedure, which is the most 
important factor in the design of accelerator-based transmutation 
system. (author) 15 figs., 1 tab., 16 refs. 


8327 (PSI-PROC—S$2-02, pp. 556-567) Cross sections mea- 
surements, integral validation experiments and nuclear-model 
code developments of importance to accelerator-based trans- 
mutation. Cierjacks, S. (Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Materialforschung). Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE94612272. Source: OSTI; NTIS (US Sales Only); INIS. 

Present concepts and objectives of accelerator-based transmuta- 
tion are briefly summarized. The significance of nuclear data for 
the prediction of neutron fluxes achievable in an extended trans- 
mutation blanket and for the estimate of the resulting transmutation 
rates is outlined, and the status of available data is discussed. The 
data base for neutron production cross sections of spallation reac- 
tions with ~100-1500 MeV protons is sufficiently available from 
previous experiments. Some systematic discrepancies, however, 
still exist for measured double-differential neutron production cross 
sections, especially in the higher energy region above ~20 MeV. 
For radiation transport calculations the nuclear data base is rea- 
sonably well known in the energy range from thermal to about 20 
MeV. Above that energy, experimental cross section data are 
rather sparse. The important transmutation cross sections are rea- 
sonably well known for accelerator-based transmutation concepts 
employing thermal neutrons, except for some short-lived intermedi- 
ate chain nuclides. A special problem in present accelerator-based 
transmutation concepts is radiation damage in the primary target 
containment and other structural materials. More reliable estimates 
of the life times for such components require more accurate calcu- 
lations of displacement and gas production rates in suitable 
selected materials. While dpa and gas production cross sections 
below ~2() MeV can be largely derived from existing evaluated nu- 
clear data files, additional values above that energy are often 
merely extrapolations from low energy results. The role of cross- 
section systematics and nuclear-model calculations in predicting 
unknown data use briefly discussed. (author) 9 figs. 1 tab., 80 refs. 


8328 (PSI-PROC—92-02, pp. 568-583) Production of ra- 
dioactive nuclides in a lead assembly with 500 MeV protons. 
Takada, H. ‘Japan Atomic Energy Research Institute, Tokai-mura 
(Japan)); Kanno, |.; Hasegawa, K.; Sasa, T. Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE34612272. Source: OSTI; NTIS (US Sales Only); INIS. 

An integral experiment was performed to study the transport of 
the spallation neutrons in the lead assembly using 500 MeV 
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protons. Spatial distribution of the reaction rates of the induced ra- 
dioactive nuclides were obtained using various activation samples. 
Measured data were compared with the results of the nucleon- 
meson transport code NMTC/JAERI. The calculated results agreed 
with the measured ones fairly well at the position of 3, 6 and 10 
cm in radial distance. However, NMTC/JAERI underestimated the 
results on the axis beyond 20 cm in depth. In order to compare the 
results in detail, further investigations will be required from experi- 
mental and calculational aspects with respect to the production 
cross section and to the streaming effect on the axis. (author) 14 
figs., 3 tabs., 18 refs. 


8329 (PSI-PROC—92-02, pp. 619-629) Minimizing the inte- 
grated collective radiation dose and the transmutation of 
long-lived nuciear waste. Abrahams, K. (Netherlands Energy Re- 
search Foundation ECN, Petten (Netheriands)). Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE94612272. 

For more than a year, ECN is engaged in a research programme 
on transmutation of actinides as well as of fission products by 
means of respectively fission and neutron capture. It is intended to 
contribute to international efforts, which evaluate recycling options 
of the nuclear waste problem. Besides studies on strategy and 
scenarios, efforts are made to demonstrate possibilities for trans- 
mutation of long-lived fission products as Te-99 and I-129. Global 
scenario studies on light water power reactors show that in princi- 
ple such reactors could consume their own technetium production 
by means of neutron capture only in case that some surplus of 
technetium is being situated in the core. If the Te would be homo- 
geneously mixed through the LWR fuel, the inventory of Te (a few 
hundred kg) would be too high to be practical in present scenarios 
for reprocessing this fuel. For imhomogeneous combinations of 
waste and fuel, the inventory would have to be even higher, and in 
general it can be stated that problems with reactor based incinera- 
tion are complicated whereas only marginal advantages are to be 
expected. Therefore incineration schedules have been studied, 


which use an inventory as low as possible, and which would in- 
volve a high flux thermal neutron field for example at accelerator 
based reactor systems. Such hybrid systems are being considered 
as they may reduce the risk possibly without too high energy cost. 
Finally an experimental programme is presented, in which the Pet- 
ten High Flux Reactor may be used to support comparative studies 
on targets for incineration. (author) 2 figs., 1 tab., 12 refs. 


8330 (PSI-PROC—92-02, pp. 630-635) Research activities 
related to accelerator-based transmutation at PSI. Wydler, P. 
(Paul Scherrer Inst. (PSI), Villigen (Switzerland)). Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE94612272. Source: OSTI; NTIS (US Sales Only); INIS. 

The Paul Scherrer Institute (PSI) has experience with experimen- 
tal reactor physics, accelerator-based experimental physics and the 
development of a spallation neutron source which can directly be 
applied to problems in the field of accelerator-based transmutation. 
Building on this experience and an experimental infrastructure 
which can easily be adapted to the respective needs, PSI is about 
to initiate a programme of measurements called ATHENA which is 
aimed at solving some specific "data and methods” problems relat- 
ing to the accelerator-based transmutation of actinides. In a first 
phase of this programme, thin samples of actinides will be irradi- 
ated with 590 MeV protons from the PSI ring accelerator using an 
existing irradiation facility. The generated spallation and fission 
products will be analysed using different experimental techniques 
and the results will be compared with theoretical predictions based 
on high energy nucleon-meson transport calculations. Vhe principal 
motivation for these experiments is to resolve discrepancies ob- 
served between calculations based on different high-energy fission 
models and to confirm the high potential of the high-energy fission 
reactions for transmutation. In a second phase of the programme, it 
is proposed to study the neutronic behaviour of multiplying target- 
blanket assemblies with the help of zero-power experiments set up 
at a separate, dedicated beam line of the PSI ring accelerator. The 
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experiments are intended to provide integral checks on the nuclear 
data (models) and calculational methods. The experimental meth- 
ods will mainly be those which have been developed for integral 
measurements in zero-power fission reactors. A preliminary study 
confirmed the feasibiliy of these experiments. (author) 5 refs. 


8331 (RFP-4641) Peer review panel summary report for 
technical determination of mixed waste incineration off-gas 
systems for Rocky Flats. EG and G Rocky Flats, Inc., Golden, 
CO (United States). Rocky Flats Plant. [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. Order Number DE94006129. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A Peer Review Panel was convened on September 15-17, 1992 
in Boulder, Co. The members of this panel included representa- 
tives from DOE, EPA, and DOE contractors along with invited 
experts in the fields of air pollution control and waste incineration. 
The primary purpose of this review panel was to make a technical 
determination of a hold, test and release off gas capture system 
should be implemented in the proposed RF Pland mixed waste in- 
cineration system; or if a state of the art continuous air pollution 
control and monitoring system should be utilized as the sole off- 
gas control system. All of the evaluations by the panel were based 
upon the use of the fluidized bed unit proposed by Rocky Flats and 
cannot be generalized to other systems. 


8332 (RFP-4803) Carbon dioxide cleaning pilot project. 
Knight, L.; Blackman, T.E. EG and G Rocky Fiats, Inc., Golden, 
CO (United States). Rocky Flats Plant. 21 Jan 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC34-S90RF62349. (CONF-940225-12: Waste management '94, 
Tucson, AZ (United States), 27 Feb - 3 mar 1994). Order Number 
DE94005931. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1989, radioactive-contaminated metal at the Rocky Flats Plant 
(RFP) was cleaned using a solvent paint stripper (Methylene chlo- 
ride). One-third of the radioactive material was able to be recycled; 
two-thirds went to the scrap pile as low-level mixed waste. In addi- 
tion, waste solvent solutions also required disposal. Not only was 
this an inefficient process, it was later prohibited by the Resource 
Conservation and Recovery Act (RCRA), 40 CFR 268. A better 
way of doing business was needed. In the search for a solution to 
this situation, it was decided to study the advantages of using a 
new technology - pelletized carbon dioxide cleaning. A proof of 
principle demonstration occurred in December 1990 to test whether 
such a system could clean radioactive-contaminated metal. The 
proof of principle demonstration was expanded in June 1992 with a 
pilot project. The purpose of the pilot project was three fold: (1) to 
clean metal so that it can satisfy free release criteria for residual 
radioactive contamination at the Rocky Flats Plant (RFP); (2) to 
compare two different carbon dioxide cleaning systems; and (3) to 
determine the cost-effectiveness of decontamination process in a 
production situation and compare the cost of shipping the metal off 
site for waste disposal. The pilot project was completed in August 
1993. The results of the pilot project were: (1) 90% of those items 
which were decontaminated, successfully met the free release cri- 
teria , (2) the Alpheus Model 250 was selected to be used on 
plantsite and (3) the break even cost of decontaminating the metal 
vs shipping the contaminated material offsite for disposal was a 
cleaning rate of 90 pounds per hour, which was easily achieved. 


8333 (SAND-91-1653) Scenarios constructed for basaltic 
igneous activity at Yucca Mountain and vicinity: Yucca Moun- 
tain Site Characterization Project. Barr, G.E. (Sandia National 
Labs., Albuquerque, NM (United States)); Dunn, E.; Dockery, H.; 
Barnard, R.; Valentine, G.; Crowe, B. Sandia National Labs., Albu- 
querque, NM (United States). Aug 1993. 186p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94001779. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Basaltic volcanism has been identified as a possible future event 
initiating a release of radionuclides from a potential repository at 
the proposed Yucca Mountain high-level waste repository site. The 
performance assessment method set forth in the Site Characteriza- 
tion Plan (DOE, 1988) requires that a set of scenarios 
encompassing all significant radionuclide release paths to the 





accessible environment be described. This report attempts to cata- 
logue the details of the interactions between the features and 
processes produced by basaltic volcanism in the presence of the 
presumed groundwater flow system and a repository structure, the 
engineered barrier system (EBS), and waste. This catalogue is de- 
veloped in the form of scenarios. We define a scenario as a 
well-posed problem, starting from an initiating event or process and 
proceeding through a logically connected and physically possible 
combination or sequence of features, events, and processes 
(FEPs) to the release of contaminants. 


8334 (SAND-—92-0533) Hydraulic testing of Salado Forma- 
tion evaporites at the Waste Isolation Pilot Plant site: Second 
interpretive report. Beauheim, R.L. (Sandia National Labs., Albu- 
querque, NM (United States)); Roberts, R.M.; Dale, T.F.; Fort, 
M.D.; Stensrud, W.A. Sandia National Labs., Albuquerque, NM 
(United States). Dec 1993. 265p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94006433. Source: OSTI; NTIS; INIS; GPO Dep. 

Pressure-pulse, constant-pressure flow, and pressure-buildup 
tests have been performed in bedded evaporites of the Salado 
Formation at the Waste Isolation Pilot Plant (WIPP) site to evaluate 
the hydraulic properties controlling brine flow through the Salado. 
Transmissivities have been interpreted from six sequences of tests 
conducted on five stratigraphic intervals within 15 m of the WIPP 
underground excavations. 


8335 (SAND—92-1382) Expert judgment on markers to de- 
ter inadvertent human intrusion into the Waste Isolation Pilot 
Plant. Trauth, K.M. (Sandia National Labs., Albuquerque, NM 
(United States)); Hora, S.C.; Guzowski, R.V. Sandia National 
Labs., Albuquerque, NM (United States). Nov 1993. 348p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94005703. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The expert panel identified basic principles to guide current and 
future marker development efforts: (1) the site must be marked, (2) 
message(s) must be truthful and informative, (3) multiple 
components within a marker system, (4) multiple means of commu- 
nication (@.g., language, pictographs, scientific diagrams), (5) 
multiple levels of complexity within individual messages on individ- 
ual marker system elements, (6) use of materials with little recycle 
value, and (7) international effort to maintain knowledge of the lo- 
cations and contents of nuclear waste repositories. The efficacy of 
the markers in deterring inadvertent human intrusion was estimated 
to decrease with time, with the probability function varying with the 
mode of intrusion (who is intruding and for what purpose) and the 
level of technological development of the society. The development 
of a permanent, passive marker system capable of surviving and 
remaining interpretable for 10,000 years will require further study 
prior to implementation. 


8336 (SAND—92-2248) Estimations of the extent of migra- 
tion of surficially applied water for various surface conditions 
near the potential repository perimeter: Yucca Mountain Site 
Characterization Project. Sobolik, S.R.; Fewell, M.E. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Dec 1993. 105p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94006117. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Yucca Mountain Site Characterization Project is studying 
Yucca Mountain in southwestern Nevada as a potential site for a 
high-level nuclear waste repository. Site characterization includes 
surface-based and underground testing. Analyses have been per- 
formed to support the design of site characterization activities so to 
have minimal impact on the ability of the site to isolate waste, and 
on tests performed as part of the characterization process. Two ex- 
amples of site characterization activities are the construction of an 
Exploratory Studies Facility, which may include underground 
shafts, drifts, and ramps, and surface-based testing activities, 
which may require borehole drilling, excavation of test pits, and 
road watering for dust control. The information in this report per- 
tains to two-dimensional numerical calculations modeling the 
movement of surficially applied water and the potential effects of 
that water on repository performance and underground experi- 
ments. This document contains information that has been used in 
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preparing recommendations for two Yucca Mountain Site Charac- 
terization Project documents: Appendix | of the Exploratory Studies 
Facility Design Requirements document, and the Surface-Based 
Testing Field Requirements Document. 


8337 (SAND—93-1182) Evaluation of the effects of under- 
ground water usage and spillage in the Exploratory Studies 
Facility: Yucca Mountain Site Characterization Project. Dunn, 
E.; Sobolik, S.R. Sandia National Labs., Albuquerque, NM (United 
States). Dec 1993. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94005956. Source: OSTI; NTIS; INIS; GPO Dep. 

The Yucca Mountain Site Characterization Project is studying 
Yucca Mountain in southwestern Nevada as a potential site for a 
high-level radioactive waste repository. Analyses reported herein 
were performed to support the design of site characterization activi- 
ties so that these activities will have a minimal impact on the ability 
of the site to isolate waste and a minimal impact on underground 
tests performed as part of the characterization process. These 
analyses examine the effect of water to be used in the under- 
ground construction and testing activities for the Exploratory 
Studies Facility on in situ conditions. Underground activities and 
events where water will be used include construction, expected but 
unplanned spills, and fire protection. The models used predict that, 
if the current requirements in the Exploratory Studies Facility De- 
sign Requirements are observed, water that is imbibed into the 
tunnel wall rock in the Topopah Springs welded tuff can be re- 
moved over the preclosure time period by routine or corrective 
ventilation, and also that water imbibed into the Paintbrush Tuff 
nonwelded tuff will not reach the potential waste storage area. 


8338 (SAND-93-2231C) EnviroTRADE: An _ International 
Environmental Restoration and Waste Management Informa- 
tion System. Johnson, S.W. (USDOE, Washington, DC (United 
States)); Harlan, C.P.; Harrington, M.W.; Bergeron, K.D.; Rehorn, 
A.S. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (CONF-940225-9: Waste man- 
agement '94, Tucson, AZ (United States), 27 Feb - 3 mar 1994). 
Order Number DE94006196. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has collected, and will 
continue to collect, large amounts of information on its environmen- 
tal waste sites and associated technology development efforts. 
This information is being gathered in a variety of formats for vari- 
ous purposes. Integration and delivery of this information WW 
benefit decision makers, waste site managers, technology develop- 
ers, regulators, and the private sector. No computer system 
currently exists that acts as an easy-to-use computer umbrella over 
all of the DOE’s environmental information. The EnviroTRADE In- 
formation System, currently under development for the DOE’s 
Environmental Restoration and Waste Management's (EM's) Office 
of Technology Development, provides access to a wide variety of 
information within a single architecture. Ongoing system develop- 
ment is expected to result in an extensive, networked interface to 
EM's diverse data benefiting a variety of users. This paper dis- 
cusses the present status of the EnviroTRADE Information System 
as well as current and future development activities. 


8339 (SAND-93-2507C) Towards a realistic approach to 
validation of reactive transport models for performance as- 
sessment. Siegel, M.D. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9309228-8: Focus 93: site characterization and model validation, 
Las Vegas, NV (United States), 26-29 Sep 1993). Order Number 
DE94005249. Source: OSTI; NTIS; INIS; GPO Dep. 

Performance assessment caiculations are based on geochemical 
models that assume that interactions among radionuclides, rocks 
and groundwaters under natural conditions, can be estimated or 
bound by data obtained from laboratory-scale studies. The data in- 
clude radionuclide distribution coefficients, measured in saturated 
batch systems of powdered rocks, and retardation factors mea- 
sured in short-term column experiments. Traditional approaches to 
model validation cannot be applied in a straightforward manner to 
the simple reactive transport models that use these data. An ap- 
proach to model validation in support of performance assessment 
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is described in this paper. It is based on a recognition of different 
levels of model validity and is compatible with the requirements of 
current regulations for high-level waste disposal. Activities that are 
being carried out in support of this approach include (1) laboratory 
and numerical experiments to test the validity of important 
assumptions inherent in current performance assessment method- 
ologies,(2) integrated transport experiments, and (3) development 
of a robust coupled reaction/transport code for sensitivity analyses 
using massively parallel computers. 


8340 (SAND-—93-3846C) Long term plutonium solubility 
and speciation studies in a synthetic brine. Nitsche, Heino 
(Lawrence Berkeley Lab., CA (United States)); Roberts, K.; Xi, Rui- 
hua. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-931201-9: 4. 
international conference on chemistry and migration behavior of ac- 
tinides and fission products in the geosphere, Charleston, SC 
(United States), 12-17 Dec 1993). Order Number DE94005097. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The rate at which elements can be transported in groundwater 
systems is governed in part by the solubility of the element in the 
groundwater. This report documents plutonium solubility experi- 
ments in a brine simulant relevant to the Waste Isolation Pilot Plant. 
Approximately 1 to 2.5 mL of five stock solutions containing single 
oxidation states of plutonium (Pu(IV)-polymer, Pu+, Pu*+, PuOp*, 
and PuO,**) were added to ~75 mL of synthetic H-17 Brine in five 
reaction vessels. Initial plutonium concentrations ranged from 1.3 
x 10-4 to 5.1 x 10-* M (moles per liter) total plutonium. Because 
these initial concentrations were far above the plutonium solubility 
limit in H-17 Brine, plutonium-containing solids precipitated. Aque- 
ous plutonium concentrations were measured over time until 
steady-state was reached, requiring over 300 days in H-17 Brine. 


8341 (SAND-93-3986C) Human intrusion in geologic dis- 
posal. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-931160-37: 
American Nuclear Society (ANS) winter meeting, San Francisco, 
CA (United States), 14-18 Nov 1993). Order Number DE94005245. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the possibility of human intrusion into the 
WIPP facility, an undergound disposal facility for alpha-bearing 
wastes. The probability of exploratory drilling occurring at the site 
is described. 


8342 (SAND-93-7100) Preliminary identification of poten- 
tially disruptive scenarios at the Greater Confinement Disposal 
Facility, Area 5 of the Nevada Test Site. Guzowski, R.V. (Sci- 
ence Applications International Corp., Albuquerque, NM (United 
States)); Newman, G. Sandia National Labs., Albuquerque, NM 
(United States); Science Applications International Corp., Albu- 
querque, NM (United States); GRAM, Inc., Albuquerque, NM 
(United States). Dec 1993. 201p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94006119. Source: OSTI; NTIS; INIS; GPO Dep. 

The Greater Confinement Disposal location is being evaluated to 
determine whether defense-generated transuranic waste buried at 
this location complies with the Containment Requirements estab- 
lished by the US Environmental Protection Agency. One step in 
determining compliance is to identify those combinations of events 
and processes (scenarios) that define possible future states of the 
disposal system for which performance assessments must be per- 
formed. An established scenario-development procedure was used 
to identify a comprehensive set of mutually exclusive scenarios. To 
assure completeness, 761 features, events, processes, and other 
listings (FEPS) were compiled from 11 references. This number 
was reduced to 205 primarily through the elimination of duplica- 
tions. The 205 FEPs were screened based on site-specific, 
goal-specific, and regulatory criteria. Four events survived screen- 
ing and were used in preliminary scenario development: (1) 
exploratory drilling penetrates a GCD borehole, (2) drilling of a 
withdrawal/injection well penetrates a GCD borehole, (3) subsi- 
dence occurs at the RWMS, and (4) irrigation occurs at the 
RWMS. A logic diagram was used to develop 16 scenarios from 
the four events. No screening of these scenarios was attempted at 
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this time. Additional screening of the currently retained events and 
processes will be based on additional data and information from 
site-characterization activities. When screening of the events and 
processes is completed, a final set of scenarios will be developed 
and screened based on consequence and probability of occur- 
rence. 


8343 (SAND-—93-7116C) Development of methods to eval- 
uate uranium distribution coefficients in unsaturated media. 
Sautman, M.T. (Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Nuclear Engineering); Simonson, S.A. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9309146-7: 5. annual Ameri- 
can Chemical Society (ACS) Industrial and Engineering Chemistry 
(I&EC) Division special symposium on emerging technologies for 
hazardous waste management, Atlanta, GA (United States), 27-29 
Sep 1993). Order Number DE94004694. Source: OSTI; NTIS; 
INIS; GPO Dep. 

To date, batch sorption and dynamic column experiments have 
been performed for many elements as part of site characterization 
programs. These experiments were often conducted with samples 
having relatively high liquid/solid ratios (in some cases the solid 
volume was much smaller than the solution volume). The develop- 
ment of methods for measuring sorption parameters at low liquid/ 
solid ratios was undertaken to attempt to judge whether or not re- 
sults of saturated experiments are valid for use in performance 
assessments of sites located in unsaturated rocks. The amount of 
hydrologic saturation can affect the ionic strength, pH, and redox 
potential which can in turn affect sorption. In addition, the presence 
of the gas phase may affect the amount of wetting occurring on the 
solid’s surface. This paper describes experimental procedures 
which were developed to evaluate the sorption of uranium by silica 
sand at predetermined levels of unsaturation. 


8344 (SR/H-586) [Metallurgical investigations of waste 
tank leakage at Savannah River Plant, January 1961-1963]. Du 
Pont de Nemours (E.|.) and Co., Wilmington, DE (United States). 
Engineering Dept. 6 Jan 1961. 287p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
Order Number DE93015769. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report describes investigations of leaks from underground 
storage tanks at the Savannah River Plant for the period January 
1961—January 1963. Investigations of stress corrosion cracking are 
discussed. 


8345 (SRT-CMA-930068) SRTC criticality safety technical 
review: Nuclear Criticality Safety Evaluation 93-04 enriched 
uranium receipt. Rathbun, R. Westinghouse Savannah River Co., 
Aiken, SC (United States). 13 Oct 1993. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94005519. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Review of NMP-NCS-930087, “Nuclear Criticality Safety Evalua- 
tion 93-04 Enriched Uranium Receipt (U), July 30, 1993, ” was 
requested of SRTC (Savannah River Technology Center) Applied 
Physics Group. The NCSE is a criticality assessment to determine 
the mass limit for Engineered Low Level Trench (ELLT) waste ura- 
nium burial. The intent is to bury uranium in pits that would be 
separated by a specified amount of undisturbed soil. The scope of 
the technical review, documented in this report, consisted of (1) an 
independent check of the methods and models employed, (2) inde- 
pendent HRXN/KENO-V.a calculations of alternate configurations, 
(3) application of ANSVANS 8.1, and (4) verification of WSRC Nu- 
clear Criticality Safety Manual procedures. The NCSE under review 
concludes that a 500 gram limit per burial position is acceptable to 
ensure the burial site remains in a critically safe configuration for 
all normal and single credible abnormal conditions. This reviewer 
agrees with that conclusion. 


8346 


(SSI-93-24) Radiation monitoring of waste packages 
for disposal, 1992. Lund, |.; Karlberg, O.; Lindbom, G. Swedish 
Radiation Protection Inst., Stockholm (Sweden). Jul 1993. 19p. (In 
Swedish). Order Number DE94614112. Source: OSTI; NTIS; INIS. 





The Swedish Radiation Protection Institute (SSI) perform sample 
tests of waste packages. This report presents the results of mea- 
surements carried out during 1992. 


8347 (STUK/YVL-GUIDE-8.1) Disposal of reactor waste. 
Finnish Centre for Radiation and Nuclear Safety (STUK), Helsinki 
(Finland). 1992. 9p. Translation of STUK/YVL-GUIDE-8.1. Order 
Number DE94612385. Source: OSTI; NTIS; INIS. 

The original text in Finnish is published under the same guide 
number. The guide is valid from 1 November 1991 and will remain 
in force until further notice. 

In Finland the licensing procedure for the radioactive waste dis- 
posal is presented in the Nuclear Energy Act (990/87) and Degree 
(161/88). The general safety regulations are defined in the Deci- 
sions of the Council of State concerning disposal facilities. In the 
guide the provisions of these regulations are specified. The guide 
is applied to the planning, construction, operation, and the post- 
operational phase of a disposal facility for the reactor waste to be 
located in the bedrock of a nuclear power plant site. The criteria for 
radiation protection, performance of barriers, safety analyses, in- 
vestigations of the host rock, documentation and post-closure 
surveillance is included. Also some specifications of the licensing 
procedures are given. 


8348 (UCRL-ID—115067) Kotrective calculations for infinite 
planar square-pitched arrays of waste receptacles. Pohl, B.A.; 
Koponen, B.L. Lawrence Livermore National Lab., CA (United 
States). 27 Sep 1993. 90p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE94006120. Source: OSTI; NTIS; GPO Dep. 

Neutron multiplication factors (k,4) have been calculated for ar- 
rays of three standard sizes of waste receptacles: 5, 30, and 55 
gallon drums containing either 2% or 5% enriched uranium com- 
pounds mixed with either water or oil. The calculations 
demonstrate the effect of both the array pitch and the uranium con- 
centration on k,4 No container was subcritical for all possible sets 
of concentration and pitch. All were safe for both very low and very 
high uranium concentrations. Accident condition calculations, for 
which an extra drum is added to the system, show little effect on 
criticality. 


8349 (UCRL-JC—114115) Chemical implications for the 
presence of introduced materials in the post-emplacement en- 
vironment. Meike, A. Lawrence Livermore National Lab., CA 
(United States). Nov 1993. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
931108-54: Fall meeting of the Materials Research Society (MRS), 
Boston, MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94005696. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper addresses our ability to predict the chemical conse- 
quences of the presence of introduced materials, many of them 
man-made, in a radioactive waste repository. The chemical model- 
ing ability required to describe this environment over a 10,000 year 
period is unique and unprecedented. It requires knowledge of 
parameters that have never been measured, many of them with re- 
spect to introduced materials. This paper discusses considerations 
that are required to establish the potential significance of intro- 
duced materials, especially those that could compromise the 
lifetime of the waste packages or affect the transport of radionu- 
clides from breached containers. The paper presents issues related 
to the stability of individual compounds, the potential alteration of 
predicted natural chemical reactions, the potential moderation of 
those effects by natural zeolites, and the potential for interactions 
at elevated temperatures between rock, water, water vapor, radia- 
tion, waste package, and introduced materials. 


8350 (UCRL-JC—114122) Introduced materials and colloid 
formation: A report on the current state of knowledge. Meike, 
A.; Wittwer, C. Lawrence Livermore National Lab., CA (United 
States). Nov 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-931108— 
53: Fall meeting of the Materials Research Society (MRS), Boston, 
MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94005697. Source: OSTI; NTIS; INIS; GPO Dep. 
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This paper reviews potential sources of colloids and enhanced 
adsorption of radionuclides that may stem from materials intro- 
duced into a repository setting. Three major sources of colloids are 
examined: metals, cements, and organics. The sensitivity of col- 
loids to chemical species, pH, time, temperature, radiolysis, redox 
state, gradients of the aforementioned variables, and microbial ac- 
tivity is shown. The authors consider these influences on colloid 
formation and sorption with respect to introduced materials. They 
also discuss areas that have not been addressed but may have 
consequences in a repository setting. 


8351 (UCRL-JC—115255) Seismic design and analysis 
considerations for high level nuclear waste repositories. Hos- 
sain, Q.A. Lawrence Livermore National Lab., CA (United States). 
30 Sep 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9310102-42: 4. 
energy natural phenomena hazards mitigation conference, Atlanta, 
GA (United States), 19-22 Oct 1993). Order Number DE94005817. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A high level nuclear waste repository, like the one at Nevada's 
Yucca Mountain that is being investigated for site suitability, will 
have some unique seismic design and analysis considerations. 
These are discussed, and a design philosophy that can rationally 
account for the unique performance objectives of such facilities is 
presented. A case is made for the use of DOE’s performance goal- 
based seismic design and evaluation methodology that is based on 
a hybrid "deterministic” and “probabilistic” concept. How and to 
what extent this methodology should be modified to adopt it for a 
potential site like Yucca Mountain is also outlined. Finally, the issue 
of designing for seismic fault rupture is discussed briefly, and the 
desirability of using the proposed seismic design philosophy in fault 
rupture evaluation is described. 


8352 (WHC-EP—0063-4) Hanford Site Solid Waste Accep- 
tance Criteria. Westinghouse Hanford Co., Richland, WA (United 
States). 17 Nov 1993. 358p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE94004869. Source: OSTI; NTIS; INIS; GPO Dep. 

This manual defines the Hanford Site radioactive, hazardous, 
and sanitary solid waste acceptance criteria. Criteria in the manual 
represent a guide for meeting state and federal regulations; DOE 
Orders; Hanford Site requirements; and other rules, regulations, 
guidelines, and standards as they apply to acceptance of radioac- 
tive and hazardous solid waste at the Hanford Site. It is not the 
intent of this manual to be all inclusive of the regulations; rather, it 
is intended that the manual provide the waste generator with only 
the requirements that waste must meet in order to be accepted at 
Hanford Site TSD facilities. 


8353 


(WHC-EP-—0476-Rev.1) Facility effluent monitoring 
plan for the Plutonium Finishing Plant: Revision 1. Sullivan, 
P.J. Westinghouse Hanford Co., Richland, WA (United States). 
Dec 1993. 127p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-87RL10930. Order 
DE94005977. Source: OSTI; NTIS; INIS; GPO Dep. 

A facility effluent monitoring plan is required by the US Depart- 
ment of Energy in DOE Order 5400.1 for any operations that 
involve hazardous materials and radioactive substances that could 
impact employee or public safety or the environment. This docu- 
ment is prepared using the specific guidelines identified in A Guide 
for Preparing Hanford Site Facility Effiuent Monitoring Plans, WHC- 
EP-0438-01. This facility effluent monitoring plan assesses effluent 
monitoring systems and evaluates whether they are adequate to 
ensure the public health and safety as specified in applicable fed- 
eral, state, and local requirements. This facility effluent monitoring 
plan is an update to the first annual report. It shall ensure long- 
range integrity of the effluent monitoring systems by requiring an 
update whenever a new process or operation introduces new haz- 
ardous materials or significant radioactive materials. This document 
must be reviewed annually even if there are no operational 
changes, and it must be updated as a minimum every three years. 


8354 (WHC-EP-0638) Ferrocyanide safety program: Heat 
load and thermal characteristics determination for selected 
tanks. McLaren, J.M.; Cash, R.J. Westinghouse Hanford Co., Rich- 
land, WA (United States). Nov 1993. 68p. Sponsored by USDOE, 


Number 
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Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE94005983. Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis was conducted to determine the heat loads, conduc- 
tivities, and heat distributions of waste tanks 241-BY-105, -106, 
-108, -110, -111, and 241-C-109 at the Hanford Site. The. heat dis- 
tribution of tank 241-BY-111 was determined to be homogeneously 
distributed throughout the sludge contained in the tank. All of the 
other tanks, with the exception of 241-C-109, showed evidence of 
a heat-producing layer at the bottom of the tanks. No evidence of a 
heat-producing layer in a position above the bottom was found. 
The thermal conductivities were determined to be within the ranges 
found by previous laboratory and computer analysis. The heat 
loads of the tanks were found to be below 2.81 kW (9,600 Btu/hr). 


8355 (WHC-EP—0690) Groundwater impact assessment 
report for the 216-S-26 Crib, 200 West Area. Lindberg, J.W.; 
Evelo, S.D.; Alexander, D.J. Westinghouse Hanford Co., Richland, 
WA (United States). Nov 1993. 273p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE94005515. Source: OSTI; NTIS; INIS; GPO Dep. 

This report assesses the impact of wastewater discharged to the 
216-S-26 Crib on groundwater quality. The 216-S-26 Crib, located 
in the southern 200 West Area, has been in use since 1984 to dis- 
pose of liquid effluents from the 222-S Laboratory Complex. The 
222-S Laboratory Complex effluent stream includes wastewater 
from four sources: the 222-S Laboratory, the 219-S Waste Storage 
Facility, the 222-SA Chemical Standards Laboratory, and the 291- 
S Exhaust Fan Control House and Stack. Based on assessment of 
groundwater chemistry and flow data, contaminant transport predic- 
tions, and groundwater chemistry data, the 216-S-26 Crib has 
minimal influence on groundwater contamination in the southern 
200 West Area. 


8356 (WHC-EP—0695) Proof of principle report for in-tank 
moisture monitoring using an active neutron probe. Watson, 
W.T. Westinghouse Hanford Co., Richland, WA (United States). 
Dec 1993. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94005985. Source: OSTI; NTIS; GPO Dep. 

This document establishes the proof of principle for use of a 
neutron probe to measure moisture concentrations in ferrocyanide 
waste tanks at the Hanford Site. Computer modeling and experi- 
ments with a modified neutron probe have shown that 
neutron-based measurements will provide accurate moisture deter- 
minations in Hanford Site ferrocyanide waste tanks. Moisture 
measurement using neutron moderation and diffusion is an estab- 
lished and extensively documented technology for the well logging 
industry. Sophisticated neutron transport modeling and calibrations 
with known moisture concentrations have provided the necessary 
developmental analyses and validations. Proof of principle was ac- 
complished using the existing in-tank neutron surveillance tool and 
its support equipment. A minor, inexpensive hardware modification 
permitted extending the use of the existing probe to moisture mea- 
surements. A limited moisture calibration was performed using the 
modified in-tank neutron probe, and the results were used to adjust 
model parameters. Scan data from three ferrocyanide tanks have 
been obtained using the modified in-tank neutron probe, and inter- 
pretation of these scans is in progress. Modeling analyses and 
experimental test results have provided information that will be 
used to develop a prototype neutron device for improved in-tank 
moisture monitoring at the Hanford Site. Now a prototype device 
must be assembled, tested, and fully calibrated in known moisture 
ferrocyanide waste simulants. 


8357 (WHC-SA-2132) Lasers and high-energy light as a 
decontamination tool for nuclear applications. Flesher, D.J. 
Westinghouse Hanford Co., Richland, WA (United States). Dec 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 


DOE Contract AC06-87RL10930. (CONF-931237-3: International 
conference on lasers and applications, Lake Tahoe, NV (United 
States), 6-10 Dec 1993). Order Number DE94005420. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Light-aided decontamination (LAD) removal of paint and concrete 
layers is competitive with sand blasting rates. Remote operations, 
up to 137 m (450 ft), and lower waste volumes can provide cost, 
safety, and environmental advantages for nuclear facilities. 
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8358 (WHC-SA-2180) Mixed waste solidification testing 
on polymer and cement-based waste forms in support of Han- 
ford’s WRAP 2A facility. Burbank, D.A. Jr.; Weingardt, K.M. 
Westinghouse Hanford Co., Richland, WA (United States). Oct 
1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-9311132-1: 
American Society of Testing and Materials (ASTM) symposium, 
Williamsburg, VA (United States), 1-5 Nov 1993). Order Number 
DE94003492. Source: OSTI; NTIS; INIS; GPO Dep. 

A testing program has been conducted by the Westinghouse 
Hanford Company to confirm the baseline waste form selection for 
use in Waste Receiving and Processing (WRAP) Module 2A. 
WRAP Module 2A will provide treatment required to properly dis- 
pose of containerized contact-handied, mixed low-level waste at 
the US Department of Energy Hanford Site in south-central Wash- 
ington State. Solidification/stabilization has been chosen as the 
appropriate treatment for this waste. This work is intended to test 
cement-based, thermosetting polymer, and thermoplastic polymer 
solidification media to substantiate the technology approach for 
WRAP Module 2A. Screening tests were performed using the ma- 
jor chemical constituent of each waste type to measure the gross 
compatibility with the immobilization media and to determine formu- 
lations for more detailed testing. Surrogate materials representing 
each of the eight waste types were prepared in the laboratory. 
These surrogates were then solidified with the selected immobiliza- 
tion media and subjected to a battery of standard performance 
tests. Detailed discussion of the laboratory work and results are 
contained in this report. 


8359 (WHC-SD-C018H-ER-004) Geohydrologic evaluation 
for the 200 Area Effluent Treatment Facility State-Approved 
Land Disposal Site: Addendum to WAC 173-240 Engineering 
Report. Ballantyne, N.A. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1993. 78p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93041342. Source: OST; NTIS; INIS; GPO Dep. 

This document provides a geohydrologic evaluation for the 
disposal of liquid effluent from the 200 Area Effluent Treatment Fa- 
cility (ETF) at the Hanford Site. This work forms an addendum to 
the engineering report that supports the completion of the ETF. 


8360 (WHC-SD-WM-ER-288) CPAC moisture — study: 
Phase 1 report on the study of optical spectra calibration for 
moisture. Veltkamp, D. (Washington Univ., Seattle, WA (United 
States). Center for Process Analytical Chemistry). Westinghouse 
Hanford Co., Richland, WA (United States). 16 Dec 1993. 94p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94005424. Source: 
OST}; NTIS; INIS; GPO Dep. 

This report discusses work done to investigate the feasibility of 
using optical spectroscopic methods, combined with multivariate 
Partial Least Squares (PLS) calibration modeling, to quantitatively 
predict the moisture content of the crust material in Hanford’s 
waste tank materials. Experiments were conducted with BY-104 
simulant material for the 400-1100 nm (VIS), 1100-2500 (NIR), 
and 400-4000 cm~—'(IR) optical regions. The test data indicated 
that the NIR optical region, with a single PLS calibration factor, 
provided the highest accuracy response (better than 0.5 wt %) 
over a 0-25 wt % moisture range. Issues relating to the prepara- 
tion of moisture samples with the BY-104 materials and the 
potential implementation within hot cell and waste tanks are also 
discussed. The investigation of potential material interferences, 
including physical and chemical properties, and the scaled demon- 
stration of fiber optic and camera types of applications with 
simulated waste tanks are outlined as future work tasks. 


8361 (WHC-SD-WM-TRP-150) Sintered Stainless Steel 
pre-filter test report. Austin, D.A. Westinghouse Hanford Co., 
Richland, WA (United States). 24 Aug 1993. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. Order Number DE94005488. Source: OSTI; NTIS; 
GPO Dep. 

Rotary mode core sampling of waste tanks uses a nitrogen 
purge gas to remove cuttings from the drill bit. The use of the nitro- 
gen purge gas requires an exhauster to remove the purge gas and 
maintain a negative pressure inside the tank. The exhauster will 





experience a high HEPA (High Efficiency Particulate Air) filter load- 
ing rate due to the cuttings from the rotary mode core sampling 
operation. This prompted the investigation of a re-useable pre-filter 
media that would lower the frequency of HEPA filter change out 
and reduce personnel exposure. The candidate media for the pre- 
filter was selected to be Bekipor ST-AL multi-layered metal fiber 
fitter media (Sintered Stainless Steel). This sintered stainless steel 
media produces a fine mesh filter rated 99% efficient on 5 micron 
particulate. This media is commonly used in fluid and gas filtration 
systems. This media was tested to determine its ability to be 
cleaned and reused. Results of testing as well as a description of 
the test environment and conclusions are provided in this report. 


8362 (WHC-SP-0098-5) Routine Operational Environmen- 
tal Monitoring schedule, CY 1994. Schmidt, J.W. Westinghouse 
Hanford Co., Richland, WA (United States). Dec 1993. 97p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94005510. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document provides Health Physics (HP) a schedule in 
accordance with the Environmental Compliance Manual, WHC-CM- 
7-5, of monitoring and sampling routines for the Operational 
Environmental Monitoring (OEM) Program during calendar year 
(CY) 1994. The survey frequencies for particular sites are deter- 
mined by the technical judgment of EES and may depend on the 
site history, radiological status, use, and general conditions. Addi- 
tional surveys may be requested at irregular frequencies if 
conditions warrant. All radioactive waste sites are scheduled to be 
surveyed annually at a minimum. Any newly discovered waste sites 
not documented by this schedule will be included in the revised 
schedule for CY 1995. This schedule does not discuss the man- 
power needs nor does it list the monitoring equipment to be used 
in completing specific routines. 


8363 (WINCO-11935) Development of radionuclide sepa- 
ration technologies for processing of Idaho Chemical 
Processing Plant spent fuel and HLW calcine. Olson, A.L.; 


Todd, T.A.; Ermold, L.F.; Knecht, D.A.; Hogg, G.W. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). [1993]. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-841D12435. (CONF-940417-1: 4. international con- 
ference on nuclear fuel reprocessing and waste management, 


London (United Kingdom), 24-28 Apr 1994). Order Number 
DE94000933. Source: OSTI; NTIS; INIS; GPO Dep. 

Irradiated nuclear fuel has been reprocessed at the Idaho Chem- 
ical Processing Plant (ICPP), which is a part of the Idaho National 
Engineering Laboratory (INEL), since 1953 to recover uranium-235 
and krypton-85 for the US Department of Energy (DOE). The re- 
sulting acidic high-level liquid radioactive waste (HLLW) has been 
solidified to a high-level waste (HLW) calcine since 1963 and 
stored in stainless-steel bins enclosed in concrete vaults. Residual 
HLW and radioactive sodium-bearing waste are stored in stainless- 
steel underground tanks contained in concrete vaults. Several 
different types of unprocessed irradiated DOE-owned fuels are also 
stored at INEL. In April 1992, DOE announced that spent fuel 
would no longer be reprocessed to recover enriched uranium. As a 
result of the decision to curtail reprocessing the ICPP Spent Fuel 
and Waste Management Technology Development plan has been 
implemented to identify acceptable options for disposing of the (1) 
sodium-bearing liquid radioactive waste, (2) radioactive calcine, 
and (3) irradiated spent fuel stored at the INEL. The plan was 
developed jointly by DOE and Westinghouse Idaho Nuclear Com- 
pany, Inc. (WINCO). 


8364 (WSRC-MS—93-473) Radiological safety evaluation 
for a Waste Transfer Facility at Savannah River Site. Ades, M.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. (CONF-940456-1: Simulation 
multi conference, San Diego, CA (United States), 11-15 Apr 1994). 
Order Number DE94001807. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper provides a review of the radiological safety evaluation 
performed for a Waste Transfer Facility (WTF) located at the Sa- 
vannah River Site (SRS). This facility transfers liquid radioactive 
waste between various waste processing facilities and waste stor- 
age facilities. The WTF includes functional components such as 


05 NUCLEAR FUELS 
0520 Waste Management 


the diversion box and the pump pits, waste transfer lines, and the 
outside yard service piping and electrical services. The WSRC 
methodology is used to evaluate the consequences of postulated 
accidents that result in the release of radioactive material. Such 
accidents include transfer line breaks, underground liquid pathway 
release, fire in pump tank cells and HEPA filters, accidents due to 
natural phenomena, and externally induced events. Chemical haz- 
ards accidents are not considered. The analysis results indicate 
that the calculated mean onsite and offsite radiological conse- 
quences are bounded by the corresponding WSRC dose limits for 
each accident considered. Moreover, the results show that the 
maximum onsite and offsite doses calculated for the WTF are 
lower than the maximum doses determined for the whole radioac- 
tive waste facility where the WTF is located. 


8365 (WSRC-MS-93-474) Critical Protection Item classifi- 
cation for a waste processing facility at Savannah River Site. 
Ades, M.J. (Westinghouse Savannah River Co., Aiken, SC (United 
States)); Garrett, R.J. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1993]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940456—2: Simulation multi conference, San Diego, CA 
(United States), 11-15 Apr 1994). Order Number DE94001811. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the methodology for Critical Protection Item 
(CPI) classification and its application to the Structures, Systems 
and Components (SSC) of a waste processing facility at the Sa- 
vannah River Site (SRS). The WSRC methodology for CPI 
classification includes the evaluation of the radiological and non- 
radiological consequences resulting from postulated accidents at 
the waste processing facility and comparison of these conse- 
quences with allowable limits. The types of accidents considered 
include explosions and fire in the facility and postulated accidents 
due to natural phenomena, including earthquakes, tornadoes, and 
high velocity straight winds. The radiological analysis results indi- 
cate that CPls are not required at the waste processing facility to 
mitigate the consequences of radiological release. The non- 
radiological analysis, however, shows that the Waste Storage Tank 
(WST) and the dike spill containment structures around the formic 
acid tanks in the cold chemical feed area and waste treatment 
area of the facility should be identified as CPls. Accident mitigation 
options are provided and discussed. 


8366 (WSRC-MS—93-556) A dynamic simulation model of 
the Savannah River High Level Waste Tank Farm. Gregory, 
M.V.; Shanahan, K.L.; Hang, T. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1993]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-89SR18035. 
(CONF-940456-3: Simulation multi conference, San Diego, CA 
(United States), 11-15 Apr 1994). Order Number DE94004031. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A detailed, dynamic simulation model of a 51-tank high level ra- 
dioactive waste storage and processing complex is being developed 
using SPEEDUP™ software. The initial model represents mass 
transfer, evaporation, precipitation, and sludge washing unit opera- 
tion processes in about one-third of the tank farm complex through 
the solution of more than of 1000 coupled differential and algebraic 
equations, Eight discrete chemical constituents are tracked 
throughout the unit operations. The model is built upon FORTRAN 
both automatically generated by SPEEDUP™ to represent continu- 
ous processes, and custom-tailored by ourselves to control 
batched unit operations. The current model requires under 4 CPU 
seconds per simulated day on a VAX 8810. Strategies have been 
developed for expanding the model to the full tank farm complex. 


8367 (WSRC-RD—92-06-Rev.1) Analytical study plan: 
Shielded Cells batch 1 campaign; Revision 1. Bibler, N.E.; Ha, 
B.C.; Hay, M.S.; Ferrara, D.M.; Andrews, M.K. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 4 Oct 1993. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94006647. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radioactive operations in the Defense Waste Processing Facility 
(DWPF) will require that the Savannah River Technology Center 
(SRTC) perform analyses and special studies with actual Savannah 
River Site (SRS) high-level waste sludge. SRS Tank 42 and Tank 
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51 will comprise the first batch of sludge to be processed in the 
DWPF. Approximately 25 liters of sludge from each of these tanks 
will be characterized and processed in the Shielded Cells of SRTC. 
During the campaign, processes will include sludge characteriza- 
tion, sludge washing, rheology determination, mixing, hydrogen 
evolution, feed preparation, and vitrification of the waste. To com- 
plete the campaign, the glass will be characterized to determine its 
durability and crystallinity. This document describes the types of 
samples that will be produced, the sampling schedule and analy- 
ses required, and the methods for sample and analytical control. 


8368 (WSRC-RP-93-995) Task QA plan for Modified Pro- 
totypic Hydragard™ Sampler Overflow System Demonstration 
at TNX. Snyder, T.K. Westinghouse Savannah River Co., Aiken, 
SC (United States). 4 Oct 1993. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94005881. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of this task is to evaluate the proposed de- 
sign modifications to the sample system, including the adequacy of 
the recommended eductor and the quality of samples obtained 
from the modified system. Presently, the sample streams are circu- 
lated from the originating tank, through a Hydragard™ sampler 
system, and back to the originating tank. The overflow from the 
Hydragard™ sampler flows to the Recycle Collection Tank (RCT). 
This report outlines the planned quality assurance controls for the 
design modification task, including organization and personnel, 
surveillances, and records package. 


8369 (WSRC-RP-93-1341) Radiolytic gas generation in 
salt cake technical task plan. Walker, D.D.; Crawford, C.L.; 
Bibler, N.E. Westinghouse Savannah River Co., Aiken, SC (United 
States). 29 Aug 1993. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94005950. Source: OSTI; NTIS; INIS; GPO Dep. 

High-level radioactive wastes are stored in large, steel tanks in 
the Savannah River Site Tank Farms. The liquid levels in these 
tanks are monitored to detect leakage of waste out of tanks or 
leakage of liquids into the tanks. Recent unexplained level fluctua- 
tions in high-level waste (HLW) tanks have caused High Level 
Waste Engineering (HLWE) to develop a program to better under- 
stand tank level behavior. Interim Waste Technology (IWT) has 
been requested by HLWE to obtain data which will lead to a better 
understanding of the radiolytic generations of gases in salt cake. 
The task described below will provide data from laboratory experi- 
ments with simulated wastes which can be used in tank level 
fluctuation modeling. The following experimental programs have 
been formulated to meet the task requirements of the customer: 
(A) determine whether radiolytically generated gas bubbles can be 
trapped in salt cake; (B) determine the composition of gases pro- 
duced by radiolysis; (C) determine the yield of radiolysis gases as 
a function of radiation dose; (D) determine bubble distribution. 


8370 (WSRC-RP-93-1447-TL) Task technical plan: DWPF 
air permit/dispersion modeling. Lambert, D.P. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 8 Nov 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94005882. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Task Technical Plan summarizes work required to project 
the benzene emissions from the Late Wash Facility (LWF) as well 
as update the benzene, mercury, and NO, emissions from the re- 
mainder of the Defense Waste Processing Facility (DWPF). These 
calculations will reflect (1) the addition of the LWF and (2) the re- 
placement of formic acid with nitric acid in the melter preparation 
process. The completed calculations will be used to assist DWPF 
in applying for the LWF Air Quality Permit. 


8371 (WSRC-RP-93-1477) F/H Area high level waste re- 
moval plan & schedule as required by the Federal Facility 
Agreement for the Savannah River Site. Hunter, M.A. Westing- 
house Savannah River Co., Aiken, SC (United States). Nov 1993. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94005952. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The F and H-area HLW Tank Farms are one component of a 
larger integrated waste treatment system consisting of facilities de- 
signed for the overall processing of several radioactive waste 
streams resulting from nuclear material processing. Section IX.E of 
the SRS Federal Facility Agreement requires the DOE to submit to 
the EPA and SCDHEC for review and approval, a plan(s) and 
schedule(s) for the removal from service of waste tank systems(s)/ 
component(s) that do not meet secondary containment standards, 
or that leak or have leaked. The Plan and Schedule for removal 
from service of these waste tanks is shown in Appendices A and B, 
respectively. Other portions of this package which include schedule 
dates are provided for information only. The SRS intends to re- 
move systems from service as opposed to providing secondary 
containment for non-compliant systems. The systems that do not 
meet secondary containment requirements or that have leaked (as 
determined by tank assessment reports) include High Level Waste 
Tanks No. 1-24 along with corresponding ancillary equipment. 


8372 (WSRC-RP-93-1546) Test of electron beam technol- 
ogy on Savannah River Laboratory low-activity aqueous waste 
for destruction of benzene, benzene derivatives, and bacteria. 
Dougal, R.A. (Univ. of South Carolina, Columbia, SC (United 
States). Dept. of Electrical and Computer Engineering). Westing- 
house Savannah River Co., Aiken, SC (United States); South 
Carolina Univ., Columbia, SC (United States). Dept. of Electrical 
and Computer Engineering. Aug 1993. 174p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94005953. Source: OSTI; NTIS; 
INIS; GPO Dep. 

High energy radiation was studied as a means for destroying 
hazardous organic chemical wastes. Tests were conducted at 
bench scale with a ®©°Co source, and at full scale (887 V/min) with a 
1.5 MV electron beam source. Bench scale tests for both benzene 
and phenol included 32 permutations of water quality factors. For 
some water qualities, as much as 99.99% of benzene or 90% of 
phenol were removed by 775 krads of ®°Co irradiation. Full scale 
testing for destruction of benzene in a simulated waste-water mix 
showed loss of 97% of benzene following an 800 krad dose and 
88% following a 500 krad dose. At these loss rates, approximately 
5 Mrad of electron beam irradiation is required to reduce concen- 
trations from 100 g/I to drinking water quality (5 yg/l). Since many 
waste streams are also inhabited by bacterial populations which 
may affect filtering operations, the effect of irradiation on those 
populations was also studied. ®°Co and electron beam irradiation 
were both lethal to the bacteria studied at irradiation levels far 
lower than were necessary to remove organic contaminants. 


8373 (WSRC-TR-93-375) Production and remediation of 
low-sludge, simulated Purex waste glasses, 1: Effects of 
sludge oxide additions on melter operation. Ramsey, W.G. 
Westinghouse Savannah River Co., Aiken, SC (United States). 15 
Jul 1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-940416-1: 96. 
annual meeting of the American Ceramic Society, Indianapolis, IN 
(United States), 24-28 Apr 1994). Order Number DE93019286. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Glass produced during the Purex 4 campaigns of the Integrated 
Defense Waste Processing Facility (DWPF) Melter System (IDMS) 
and the 774 Research Melter contained a lower fraction of sludge 
components than targeted by the Product Composition Control Sys- 
tem (PCCS). Purex 4 glass was more durable than the benchmark 
(EA) glass, but less durable than most simulated SRS high-level 
waste glasses. Also, Purex 4 glass was considerably less durable 
than predicted by the algorithm which will be used to control pro- 
duction of DWPF glass. A melter run was performed using the 774 
Research Melter to determine if the initial PCCS target composition 
determined for Purex 4 would produce acceptable glass whose 
durability could be accurately modeled by Hydration Thermodynam- 
ics. Reagent grade oxides and carbonates were added to Purex 4 
melter feed stock to simulate a higher sludge loading. Each 
canister of glass produced was sampled and the composition, crys- 
tallinity, and durability was determined. This document details the 
melter operation and composition and crystallinity analyses. 


8374 (WSRC-TR-93-452) Causes and proposed resolu- 
tions of high vibration in NWTF transfer pumps. Trawinski, B.J. 





Westinghouse Savannah River Co., Aiken, SC (United States). 22 
Oct 1993. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94005943. Source: OSTI; NTIS; INIS; GPO Dep. 

This Technical Report is intended to communicate the findings 
from the latest phase of New Waste Transfer Facility (NWTF) 
transfer pump testing. These tests have identified causes for the 
high pump vibrations that have been observed during previous 
phases of transfer pump startup testing, and have led to recom- 
mendations for resolving the vibration problem. The paper 
describes the problem, the test methodology, observations, and 
recommend actions to correct the vibration problem. 


8375 (WSRC-TR-93-510) ITP Hanford Type 40 pin electri- 
cal connector failure analysis. Imrich, KJ. Westinghouse 
Savannah River Co., Aiken, SC (United States). 15 Oct 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94004445. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Corrosion products observed on the ITP Hanford Type 40 pin 
electrical connectors would be expected to adversely affect the 
power and control signals supplied to process equipment in the fil- 
ter cell by the connectors. Corrosion products were consistent with 
those found on similar pins in DWPF. The recommendations based 
on the findings in this investigation are as follows: (1) Replace 
male and female rhodium plated pins with gold plated pins. (2) Re- 
place the galvanized carbon steel spring on the male connector 
with a stainless steel spring. (3) Install protective caps over Han- 
ford connectors when jumpers are removed. 


8376 (WSRC-TR-93-513) FY 1993 report on aluminum- 
nitrate testing at the ETF. Goodman, M.D.D.; Wise, M.D. 
Westinghouse Savannah River Co., Aiken, SC (United States). 30 
Sep 1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94005947. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the progress of the Aluminum Nitrate 
Nonhydrate (ANN) testing program at the F/H-Area Effluent Treat- 
ment Facility (ETF) for Fiscal Year 1993. Three tests were 
conducted in the months of February, April, and September. The 
tests yielded data that validated earlier conclusions that the addi- 
tion of ANN to non-routine feed has a positive effect on the 
performance of ETF’s submicron filtration unit. Performance was 
observed to increase from 30-309%, depending on the season. 
The data also supports SRTC’s earlier conclusion that an optimal 
aluminum concentration exists in the range of 30-40 ppm, and 
concentrations above this range begin to retard filtration perfor- 
mance. A rudimentary mathematical model that would predict 
Stage 1 flux was also developed during FY93. The model allowed 
for a more concise comparison of filter test runs, as well as in- 
crease the efficiency of the testing program by allowing shorter test 
runs to be conducted. It is postulated that the model can be further 
optimized to include aluminum concentration and time of year as 
independent variables that determine Stage 1 flux. Such a model 
should unequivocally prove the merits of pretreating ETF’s wastew- 
ater with aluminum nitrate. To proceed with the development of the 
model, further testing is proposed with stringent control of the alu- 
minum concentration in the feed. In order to account for seasonal 
effects, one test should be conducted each month for Fiscal Year 
1994. High Level Waste Engineering requests permission to con- 
duct these test runs according to the following schedule: conduct 
tests in even numbered months beginning with October with rou- 
tine influent as it is collected from normal process sewer influents 
and conduct tests in odd numbered months beginning with Novem- 
ber with non-routine feed from H-Retention Basin. 


8377 


(WSRC-TR-93-528) Heat transfer modelling of the 
saltstone pouring and curing process. Shadday, M.A. Jr. West- 
inghouse Savannah River Co., Aiken, SC (United States). Nov 


1993. 66p. Sponsored by USDOE, Washington, 
States). DOE Contract AC09-89SR18035. 
DE94006646. Source: OSTI; NTIS; GPO Dep. 
A byproduct of the in tank precipitation, ITP, process will be 25 
million gallons of low-level salt solution. This salt solution will be 
mixed with cement and a flyash/slag mixture and solidified in sur- 
face vaults in the Z-area Saltstone Facility. The curing process of 
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saltstone involves exothermic reactions, and there is a maximum 
temperature limit of 90°C for the curing saltstone. If this tempera- 
ture limit is exceeded, the physical properties of the saltstone can 
be degraded. A heat transfer model of the saltstone pouring and 
curing process has been developed that predicts transient temper- 
ature distributions in the curing saltstone. The purpose of this 
model is to predict peak temperatures as functions of the several 
independent variables in this process: pour temperature, the pour 
schedule, and seasonal variations in the ambient temperature. The 
peak temperature of the saltstone is very sensitive to the internal 
heat generation that accompanies the curing process. Most of the 
energy is released over a short period of several hours, and the 
balance is released slowly over a period of time that can be in ex- 
cess of a month. This long term low level internal heat generation 
is difficult to measure in laboratory calorimetry tests, and it can sig- 
nificantly influence the peak temperature in the saltstone. Due to 
the low thermal conductivity of the saltstone, the central region of 
the poured saltstone will essentially heat up adiabatically. The time 
dependence of the internal heat generation rate was determined 
from an analysis of the 1991 pilot pour test. With a pour schedule 
of eight hours a day and five days a week in the summer, the 
mode! predicts that the saltstone will have a peak temperature of 
98 C with a pour temperature of 45 C, and a peak temperature of 
88 C with a pour temperature of 30 C. With a pour schedule of 
three days a week, the peak temperature will be 88°C with a pour 
temperature of 45 C, and 80 C with a pour temperature of 30 C. 


8378 (WSRC-TR-93-567) Mixed Waste Management Facil- 
ity groundwater monitoring report: Third quarter 1993. 
Westinghouse Savannah River Co., Aiken, SC (United States). Dec 
1993. 568p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94006645. Source: OSTI; NTIS; GPO Dep. 

During third quarter 1993, eight constituents exceeded final Pri- 
mary Drinking Water Standards in groundwater samples from 
downgradient monitoring wells at the Mixed Waste Management 
Facility, the Old Burial Ground, the E-Area Vaults, and the pro- 
posed Hazardous Waste/Mixed Waste Disposal Vaults. As in 
previous quarters, tritium and trichloroethylene were the most 
widespread constituents Chloroethene (vinyl chloride), 1,1- 
dichloroethylene, dichloromethane (methylene chloride), lead, 
mercury, or tetrachioroethylene also exceeded standards in one or 
more wells. The elevated constituents were found in Aquifer Zone 
lIB2 (Water Table) and Aquifer Zone IIB; (Barnwell/McBean) wells. 
No elevated constituents were exhibited in Aquifer Unit IIA (Conga- 
ree) wells. The groundwater flow directions and rates in the three 
hydrostratigraphic units were similar to those of previous quarters. 


8379 (WSRC-TR-93-606) Savannah River Site DNAPL 
technical program plan. Jordan, J.E.; Looney, B.B.; Rossabi, J.; 
Bergren, C.L. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE94006674. Source: OSTI; NTIS; GPO Dep. 

This document was developed by the environmental remediation 
and technology development organizations at the Savannah River 
Site (SRS) and is the Site technical program plan to address the 
remediation of residual chiorinated hydrocarbon solvents in the 
groundwater and the soil. These solvents are often labeled dense 
nonaqueous phase liquids (DNAPLs). At SRS, the primary DNAPL 
constituents of concern are trichloroethylene (TCE) and tetra- 
chloroethylene (PCE); two commonly used industrial organic 
solvents. The goal of the technical program plan is to provide clear 
objectives for DNAPL characterization and remediation activities at 
SRS. Developed by a task team of researchers at SRS, the 
objectives and program description document a coordinated, pro- 
grammatic approach to identify solutions to the complex problem of 
DNAPL contamination. The purposes of this program are to expe- 
dite the development and application of technologies for DNAPL 
characterization and remediation, to provide a well characterized 
“real” site to perform the work, and to facilitate DNAPL remediation 
at SRS. Given the appropriate resources, SRS will provide an intel- 
ligent application of technical skills and confidence toward the 
remediation of DNAPLS. We have completed an initial characteri- 
zation of DNAPLs that provides unique data on the location, 
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nature, and extent of DNAPL occurrences at a field site. Future ac- 
tivities will leverage the initial characterization data for DNAPLs at 
SRS to demonstrate efficient progression through the characteriza- 
tion phase leading to cleanup. The initial characterization data 
provides a tool to focus this program's activities. As a result, solu- 
tions to the complex problem of DNAPL contamination will be 
tested and demonstrated in the most cost-effective manner. Where 
appropriate, the program will rely on identifying and utilizing inno- 
vative technologies developed by industry and universities. 


8380 (WSRC-TR-93-634) Radiation monitor reporting re- 
quirements. Bates, W.F. Westinghouse Savannah River Co., 
Aiken, SC (United States). 10 Dec 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94005949. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Within High-Level Waste Management (HLWM), CAMs and 
VAMPs are currently considered Class B equipment, therefore, 
alarm conditions associated with the CAMs and VAMPs result in an 
Unusual Occurrence or Off-Normal notification and subsequent oc- 
currence reporting. Recent equipment difficulties associated with 
Continuous Air Monitors (CAMs) and Victoreen Area Radiation 
Monitors (VAMPs) have resulted in a significant number of notifica- 
tion reports. These notification have the potential to decrease 
operator sensitivity to the significance of specific CAM and VAMP 
failures. Additionally, the reports are extremely costly and are not 
appropriate as a means for tracking and trending equipment perfor- 
mance. This report provides a technical basis for a change in 
Waste Management occurrence reporting categorization for specific 
CAM and VAMP failure modes. 
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Refer also to citation(s) 8263, 8266, 8269, 8285, 8349, 8350, 
8353, 8355, 8359, 8390, 8393, 8394, 8415, 10365, 10388, 10395, 
10415, 10416, 10418, 10419, 10420, 10596 


8381 (AECL—10554) Program of experiments for the oper- 
ating phase of the Underground Research Laboratory. 
Simmons, G.R. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Bilinsky, 
D.M.; Davison, C.C.; Gray, M.N.; Kjartanson, B.H.; Martin, C.D.; 
Peters, D.A.; Keil, L.D.; Lang, P.A. Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment. Sep 1992. 101p. (COG—92-280.). Order Number 
DE94613296. Source: OSTI; NTIS (US Sales Only); INIS. 

The Underground Research Laboratory (URL) is one of the ma- 
jor research and development facilities that AECL Research has 
constructed in support of the Canadian Nuclear Fuel Waste Man- 
agement Program. The URL is a unique geotechnical research 
facility constructed in previously undisturbed plutonic rock, which 
was well characterized before construction. The site evaluation and 
construction phases of the URL project have been completed and 
the operating phase is beginning. A program of operating phase 
experiments that address AECL’s objectives for in situ testing has 
been selected. These experiments were subjected to an external 
peer review and a subsequent review by the URL Experiment 
Committee in 1989. The comments from the external peer review 
were incorporated into the experiment plans, and the revised ex- 
periments were accepted by the URL Experiment Committee. 
Summaries of both reviews are presented. The schedule for imple- 
menting the experiments and the quality assurance to be applied 
during implementation are also summarized. (Author) (9 refs., 11 
figs.). 


8382 (FZR-93-15, pp. 29-31) SPAREX - a new experimen- 
tal loop for investigating the transport behaviour of radiotoxic 
and toxic gasborne chemical species. Griepentrog, P.; Merker, 
P.; Rettig, D.; Stoebel, H.; Witke, W.; Zaenker, H. Forschungszen- 
trum Rossendorf e.V. (FZR), Rossendorf bei Dresden (Germany). 
May 1993. In Institute of Radiochemistry. Annual report 1992. 
107p. Order Number DE94738387. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The SPAREX (SPaltprodukt-Ablagerungs- und Remobilisierungs- 
EXperiment) loop is being erected within the framework of a 


Te ERA Vol. 19, No. 4 


project supported by the German Ministry of Research and Tech- 
nology. SPARTEX is now shortly before its completion in its 
original conception according to which it was intended to serve as 
a means for the investigation of High Temperature Reactor acci- 
dents. SPARTEX js a technical scale facility by the help of which 
radioactively tracered fission product simulants can be injected into 
a helium loop and the deposition as well as remobilisation of these 
substances in 2 m test tubes can be followed by on-line gamma 
spectrometry. (orig./BBR) 


8383 (ORNL/RASA-93/7) Radiological re-survey results at 
130 West Central Avenue, Maywood, New Jersey (MJ029). Mur- 
ray, M.E.; Johnson, C.A. Oak Ridge National Lab., TN (United 
States). Jan 1994. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94006421. Source: OSTI; NTIS; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 1916 
to 1959. During the early years of operation, MCW stored wastes 
and residues in low-lying areas west of the processing facilities 
and consequently some of the residuals containing radioactive ma- 
terials migrated offsite to the surrounding area. Subsequently, the 
U.S. Department of Energy (DOE), designated for remedial action 
the old MCW property and several vicinity properties. Additionally, 
in 1984, the property at 130 West Central Ave., Maywood, New 
Jersey and properties in its vicinity were included as a decontami- 
nation research and development project under the DOE Formerly 
Utilized Sites Remedial Action Program. In 1987 and 1988, at the 
request of DOE, ORNL conducted a radiological survey on this 
property. A second radiological survey by ORNL was conducted on 
this property in May, 1993 at the request of DOE after an ad hoc 
radiological survey, requested by a new property owner and 
conducted by Bechtel National, Inc. (BNI), identified some contami- 
nation not previously found by ORNL. The purpose of the survey 
was to determine if residuals from the old MCW were present on 
the property, and if so, if any radiological elements present were 
above guidelines. A certified civil survey was requisitioned by 
ORNL to determine actual property boundaries before beginning 
the radiological survey. The radiological re-survey included a sur- 
face gamma scan and the collection of a large number of soil 
samples for radionuclide analyses. 


8384 (WHC-SA-1515) Oral histories at the Hanford Nu- 
clear Reservation. DeFord, D.H. Westinghouse Hanford Co., 
Richland, WA (United States). Mar 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-9203286-1: Pacific Northwest history 
conference, Salem, OR (United States), 26-28 Mar 1992). Order 
Number DE94004481. Source: OSTI; NTIS; GPO Dep. 

The founding of the Hanford Engineering Works to produce plu- 
tonium is described. The 45-year defense mission has now been 
replaced with a peaceful mission, that of being the first site for 
massive cleanup of the 45-year nuclear waste. In order to establish 
a remedial investigation and feasibility plan, a process of discovery 
named the Technical Baseline Report must be performed; the task 
of this process is to discover all that is known about a proposed 
cleanup site (what the waste was, where did it go). When none of 
the documentation can answer the question, oral history is utilized. 
Some of the problems associated with the conduct of oral history 
interviews are described, particularly Hanford’s legacy of secrecy. 


8385 (WSRC-TR-93-323) Gamma & beta-gamma storm 
water monitor operability. Tshiskiku, E.M. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). 16 Sep 1993. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94005942. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High Level Waste (HLW) facilities have nine storm water moni- 
tors that monitor storm water run off from different process areas 
for Cesium 137, a Gamma emitter. F - Area has three monitors: 
907-2F, 907-3F and 907-4F while H - Area has six monitors: 
907-2H, 907-3H, 907-4H, 907-5H, 907-6H and 907-7H (See attach- 
ments #1, #2 and #3 for location). In addition to monitoring for 
Cesium, 907-6H and 907-7H monitor for Strontium-90, a Beta emit- 
ter. Each monitor is associated with one of the following diversion 





gate encasements 907-1H, 241-15H, 241-51H, 907-1F or 241-23F. 
Normal flow of storm water from these diversion gate encasements 
is to the Four Mile Creek. When a storm water monitor detects ra- 
dioactivity at a level exceeding the Four Mile Creek discharge limit, 
the monitor causes repositioning of the associated diversion gate 
to discharge to the H - Area retention basin 281-8H or the F - Area 
retention basin 281-8F. In response to recent OSR interpretation of 
storm water monitor calibration requirements, this report is pro- 
vided to document operability and accuracy of radiation detection. 


8386 (WSRC-TR-93-390) Mixed Waste Management Facil- 
ity (MWMF) groundwater monitoring report: Second quarter 
1993. Westinghouse Savannah River Co., Aiken, SC (United 
States). Sep 1993. 541p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE94004421. Source: OSTI; NTIS; GPO Dep. 

Groundwater monitoring continued at the Savannah River Plant. 
During second quarter 1993, nine constituents exceeded final Pri- 
mary Drinking Water Standards in groundwater samples from 
downgradient monitoring wells at the Mixed Waste Management 
Facility, the Old Burial Ground, the E-Area Vaults, and the pro- 
posed Hazardous Waste/Mixed Waste Disposal Vaults. As in 
previous quarters, tritium and _ trichloroethylene were the 
most widespread constituents. Chloroethene (vinyl chloride), 
dichloromethane (methylene chloride), 1,1-dichloroethylene, gross 
alpha, lead, nonvolatile beta, or tetrachloroethylene also exceeded 
standards in one or more wells. The groundwater flow directions 
and rates in the three hydrostratigraphic units were similar to those 
of previous quarters. 


8387 (Y/TS—888) Second report on the Oak Ridge Y-12 
Plant Biological Monitoring and Abatement Program for East 
Fork Poplar Creek. Hinzman, R.L. (ed.) (Oak Ridge National Lab.., 
TN (United States)); Adams, S.M.; Black, M.C. Oak Ridge Y-12 
Plant, TN (United States); Oak Ridge National Lab., TN (United 
States). Jun 1993. 427p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. (ORNL/M—2988). 
Order Number DE94000585. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3859. 

As stipulated in the National Pollutant Discharge Elimination Sys- 
tem (NDPES) permit issued to the Oak Ridge Y-12 Plant on May 
24, 1986, a Biological Monitoring and Abatement Program (BMAP) 
was developed for the receiving stream, East Fork Poplar Creek 
(EFPC). The objectives of BMAP are (1) to demonstrate that the 
current effluent limitations established for the Y-12 Plant protect the 
classified uses of EFPC (e.g., the growth and propagation of fish 
and aquatic life}, as designated by the Tennessee Department of 
Environment and Conservation (TDEC) and (2) to document the 
ecological effects resulting from implementation of a Water Pollu- 
tion Control Program that includes construction of several large 
wastewater treatment facilities. BMAP consists of four major tasks: 
(1) ambient toxicity testing; (2) bioaccumulation studies; (3) biologi- 
cal indicator studies; and (4) ecological surveys of stream 
communities, including periphyton (attached algae), benthic 
(bottom-dwelling) macroinvertebrates, and fish. This document, the 
second in a series of reports on the results of the Y-12 Plant 
BMAP, describes studies that were conducted between July 1986 
and July 1988, although additional data collected outside this time 
period are included, as appropriate. 
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Refer also to citation(s) 8210, 8212, 8213, 8245, 8249, 8250, 
8251, 8255, 8256, 8259, 8269, 8279, 8295, 8303, 8306, 8335, 
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8388 (DOE/AL/62350—19F-Rev.2) Long-term surveillance 
plan for the Collins Ranch Disposal Site, Lakeview, Oregon: 
Revision 2. Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). Dec 1993. 145p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE94004830. Source: OSTI; NTIS; INIS; GPO Dep. 
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This long-term surveillance plan (LTSP) for the Lakeview, Ore- 
gon, Uranium Mill Tailings Remedial Action (UMTRA) Project 
disposal site describes the surveillance activities for the Lakeview 
(Collins Ranch) disposal cell, which will be referred to as the 
Collins Ranch disposal cell throughout this document. The US De- 
partment of Energy (DOE) will carry out these activities to ensure 
that the disposal cell continues to function as designed. This final 
LTSP was prepared as a requirement for acceptance under the US 
Nuclear Regulatory Commission (NRC) general license for custody 
and long-term care of residual radioactive materials. This LTSP 
documents whether the land and interests are owned by the United 
States or an Indian tribe, and details how the long-term care of the 
disposal site will be carried out. It is based on the DOE’s Guidance 
for Implementing the UMTRA Project Long-term Surveillance Pro- 
gram (DOE, 1992a). 


8389 (DOE/AL/62350-88) Colorado economic impact 
study on the Uranium Mill Tailings Remedial Action Project in 
Colorado: Colorado state fiscal year 1993. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). 12 Nov 1993. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94004838. Source: 
OSTI; NTIS; GPO Dep. 

The Colorado economic impact study summarizes employment 
and economic benefits to the state from activities associated with 
the Uranium Mill Tailings Remedial Action (UMTRA) Project during 
Colorado state fiscal year (FY) 1993. To capture employment bene- 
fits, a questionnaire was distributed to subcontractor employees at 
the active UMTRA Project sites of Grand Junction, Rifle, and Gun- 
nison, Colorado. An estimated 52 percent of the employees 
working on the UMTRA Project responded to this information 
request. Economic data were requested from each prime subcon- 
tractor, as well as from the Remedial Action Contractor. The most 
significant benefits associated with the UMTRA Project in Colorado 
are: Direct employment was estimated at 894 workers; An esti- 
mated 89 percent of all direct employment was local; Secondary 
employment resulting from remedial action at the active Colorado 
UMTRA Project sites and the Grand Junction vicinity property pro- 
gram is estimated at 546 workers. Total employment (direct and 
secondary) is estimated at 1440 workers for the period of study 
(July 1, 1992, to June 30, 1993). An estimated $24.1 million was 
paid in wages to UMTRA workers in Colorado during FY1993; Di- 
rect and secondary wage earnings were estimated at $39.9 million; 
Income tax payments to the state of Colorado were estimated at 
$843,400 during FY1993; The gross economic impact of UMTRA 
Project activities in the state of Colorado is estimated at $70 million 
during the 1-year study period; and the net economic benefit to the 
state of Colorado was estimated at $57.5 million, or $5.90 per dol- 
lar of funding provided by Colorado. This figure includes both direct 
and secondary benefits but does not include the impact of alterna- 
tive uses of the state funding. 


8390 (DOE/EA-0464-Rev.2) Environmental assessment of 
remedial action at the Naturita Uranium processing site near 
Naturita, Colorado: Revision 2. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Jan 1994. 163p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94006201. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The proposed remedial action for the Naturita processing site is 
relocation of the contaminated materials and debris to the Dry 
Flats disposal sits, 6 road miles (mi) [10 kilometers (km)) to the 
southeast. At the disposal site, the contaminated materials would 
be stabilized and covered with layers of earth and rock. The pro- 
posed disposal site is on land administered by the Bureau of Land 
Management (BLM) and used primarily for livestock grazing. The fi- 
nal disposal sits would cover approximately 57 ac (23 ha), which 
would be permanently transferred from the BLM to the DOE and 
restricted from future uses. The remedial action activities would be 
conducted by the DOE’s Uranium Mill Tailings Remedial Action 
(UMTRA) Project. The proposed remedial action would result in the 
loss of approximately 162 ac (66 ha) of soils at the processing and 
disposal sites; however, 133 ac (55 ha) of these soils at and adija- 
cent to the processing site are contaminated and cannot be used 
for other purposes. If supplemental standards are approved by the 
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NRC and state of Colorado, approximately 112 ac (45 ha) of con- 
taminated soils adjacent to the processing site would not be 
cleaned up. This area is steeply sloped. The cleanup of this con- 
tamination would have adverse environmental consequences and 
would be potentially hazardous to remedial action workers. Another 
220 ac (89 ha) of soils would be temporarily disturbed during the 
remedial action. The final disposal site would result in approxi- 
mately 57 ac (23 ha) being removed from livestock grazing and 
wildlife use. 


8391 (DOE/EM--0115P) US Department of Energy Environ- 
mental Cleanup Technology Development program: Business 
and research opportunities guide. USDOE Assistant Secretary 
for Environmental Restoration and Waste Management, Washing- 
ton, DC (United States). 1993. 49p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94005493. 
Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) Office of Environmental 
Restoration and Waste Management (EM) is charged with oversee- 
ing a multi-billion dollar environmental cleanup effort. EM leads an 
aggressive national research, development, demonstration, testing, 
and evaluation program to provide environmental restoration and 
waste management technologies to DOE sites, and to manage 
DOE-generated waste. DOE is firmly committed to working with in- 
dustry to effectuate this cleanup effort. We recognize that private 
industry, university, and other research and development programs 
are valuable sources of technology innovation. The primary 
purpose of this document is to provide you with information on po- 
tential business opportunities in the following technical program 
areas: Remediation of High-Level Waste Tanks; Characterization, 
Treatment, and Disposal of Mixed Waste; Migration of Contami- 
nants; Containment of Existing Landfills; Decommissioning and 
Final Disposition, and Robotics. 


8392 (DOE/FTR-94003540) Effectiveness of processes 
applied to the remediation of mixed transuranic wastes: For- 
eign trip report, September 28—October 16, 1993. Macdonald, 
D.W. USDOE Idaho Operations Office, Idaho Falls, ID (United 
States). 18 Nov 1993. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. Order Num- 
ber DE94003540. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of this trip was to witness and review tests being 
performed by British Nuclear Fuels, plc (BNFL) as part of the fulfill- 
ment of contractual requirements under a contract with EG&G 
Idaho. This contract is for the performance of certain Proof of Pro- 
cess tests, designed to demonstrate the effectiveness of processes 
which can be applied to the remediation of mixed transuranic 
wastes at the Idaho National Engineering Laboratory (INEL) and 
other DOE sites. In addition, information on the experiences and 
lessons learned of BNFL and the UK Atomic Energy Authority 
(AEA) in the handling and treatment of Sodium-Potassium eutectic 
metals (NaK) in the UK was sought. A comprehensive trip report 
has been prepared and provides a review of the activities and facil- 
ities witnessed at the Sellafield site pertaining to the Pit 9 Proof of 
Process, including initial cementation of Pit 9 simulated waste pro- 
cessing product and evaluations of BNFL plants now on-line for 
Vitrification of liquid high level wastes and cementation of high 
activity but low heat generating wastes from fuel reprocessing. Ad- 
ditionally the low-level waste treatment and disposal operations 
were reviewed. The comprehensive report also provides details of 
meetings and facility activities regarding British experiences in 
treating radioactively contaminated alkali metals, liquid Na and 
Nak, used in the primary and secondary cooling loops of their fast 
reactors. These sessions were held to help provide lessons learned 
as DOE moves to begin to deal with its inventory of these materi- 
als, held principally in Idaho, Hanford, Argonne and Oak Ridge. 


8393 (DOE/ID/12584—136) Monticello Mill Tailings Site en- 
vironmental report for calendar year 1992. Rust Geotech, Grand 
Junction, CO (United States). May 1993. 129p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
861D12584. (GJPO-ES~7). Order Number DE94006803. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report contains information pertaining to environmental 
activities conducted during calendar year 1992 at and near the in- 
active uranium millsite in Monticello, Utah. Environmental activities 
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conducted at the Monticello Mill Tailings Site (MMTS) during 1992 
included those associated with remedial action and compliance 
monitoring. Compliance monitoring consisted of both radiological 
and nonradiological monitoring of air, surface water, and ground 
water. Radiological and nonradiological\air monitoring at the MMTS 
included measurements of atmospheric radon, particulate matter, 
and gamma radiation. Air particulate monitoring for radiological and 
nonradiological constituents was conducted at one location on and 
two locations off the millsite with high-volume particulate samplers. 
The maximum airborne concentrations of radium-226, thorium-230, 
and total uranium at all locations were several orders of magnitude 
below the regulatory limits specified by DOE Order 5400.5. Surface 
water monitoring included water quality measurements within Mon- 
tezuma Creek. During 1992, maximum levels of selenium; gross 
alpha,- gross beta, total dissolved solids, and iron exceeded their 
respective state standards in one or more samples collected from 
upstream, on-site, and downstream locations. Ground-water moni- 
toring was conducted for two aquifers underlying the millsite. The 
shallow aquifer is contaminated by leached products of uranium 
mill tailings. During 1992, Uranium Mill Tailings Radiation Control 
Act and state of Utah ground-water standards for arsenic, barium, 
nitrate, chromium, lead, selenium, molybdenum, uranium-234 and - 
238, gross alpha particle activity, and radium-226 and -228 were 
exceeded in one or more alluvial wells. This well will continue to’ 
be sampled to determine if the presence of these constituents was 
anomalous or if the measurements represented contamination in 
the aquifer. 


8394 (DOE/ID/12584—-137) Grand Junction Projects Office 
site environmental report for calendar year 1992. Rust Geotech, 
Grand Junction, CO (United States). May 1993. 152p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
861D12584. (GJPO-ES—8). Order Number DE94006802. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents information pertaining to environmental ac- 
tivities conducted during calendar year 1992 at the US Department 
of Energy Grand Junction Projects Office (DOE-GJPO) facility in 
Colorado. Environmental activities conducted at the GJPO facility 
during 1992 included those associated with environmental compli- 
ance, site remediation, off-site dose modeling, and radiological and 
nonradiological monitoring. Four phases of the on-site Grand Junc- 
tion Projects Office Remedial Action Project were completed in 
1992. Remediation activities, which included the removal of 
161,589 tons of uranium-mill-tailings-contaminated material from 
the facility, were conducted in compliance with all applicable 
permits. Off-site dose modeling for the GJPO was conducted to de- 
termine compliance with current National Emission Standards for 
Hazardous Air Pollutants, Subpart H, and applicable DOE Orders 
(5400.1 and 5400.5). The total off-site EDE to the public from all 
sources of radiation emanating from the facility (radon, air particu- 
lates, gamma) was calculated as 9 mrem/yr, which is well below 
the DOE dose limit of 100 mrem/yr above background. The radio- 
logical and nonradiological monitoring program at the GJPO facility 
included monitoring of activities that generate potentially hazardous 
or toxic wastes and monitoring of ambient air, surface water, and 
ground water. 


8395 (DOE/ID/12584—148) TTP AL921102: An integrated 
geophysics program for non-intrusive characterization of 
mixed-Waste landfill sites: Final report. Hasbrouck, J.C. Chem- 
Nuclear Geotech, Inc., Grand Junction, CO (United States). Sep 
1993. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-861D12584. (GJPO-GP-7). Order 
Number DE94006804. Source: OSTI; NTIS; GPO Dep. 

This Technical Task conducted for the US Department of Energy 
Office of Technology Development demonstrates the effectiveness 
of integrating several surface geophysical techniques to nonintru- 
sively characterize mixed-waste landfill sites. An integrated 
approach enables an area to be characterized faster and cheaper 
because repeated access is not necessary and offers data and 
interpretations not attainable by a single technique. Field demon- 
strations using the complex galvanic resistivity, spontaneous 
potential (SP), ground-penetrating radar (GPR), time-domain 
electromagnetic (TDEM), shear-wave (S-wave) seismic and 
compressional-wave (P-wave) seismic geophysical techniques 





were conducted at the Mixed-Waste Landfill Integrated Demonstra- 
tion (MWLID) test site at the Sandia National Laboratories/New 
Mexico in Albuquerque. Data were acquired in two areas that have 
both known and unknown attributes. Although data from numerous 
profiles were analyzed, three lines were chosen as representative 
of the landfill site: Line 20E that crosses both the known Chromic 
Acid and Organics Pits, Line 60E that transectes an essentially 
barren area, and Line 125E located in an area with unknown sub- 
surface conditions. 


8396 (DOE/MWIP-13) Preliminary Hazards Analysis 
Plasma Hearth Process. Aycock, M. (Science Applications Inter- 
national Corp., Pleasanton, CA (United States)); Coordes, D.; 
Russell, J.; TenBrook, W.; Yimbo, P. Oak Ridge National Lab., TN 
(United States); Science Applications International Corp., Pleasan- 
ton, CA (United States). Nov 1993. 110p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/M-3225). Order Number DE94005359. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Preliminary Hazards Analysis (PHA) for the Plasma Hearth 
Process (PHP) follows the requirements of United States Depart- 
ment of Energy (DOE) Order 5480.23 (DOE, 1992a), DOE Order 
5480.21 (DOE, 1991d), DOE Order 5480.22 (DOE, 1992c), DOE 
Order 5481.1B (DOE, 1986), and the guidance provided in DOE 
Standards DOE-STD-1027-92 (DOE, 1992b). Consideration is 
given to ft proposed regulations published as 10 CFR 830 (DOE, 
1993) and DOE Safety Guide SG 830.110 (DOE, 1992b). The pur- 
pose of performing a PRA is to establish an initial hazard 
categorization for a DOE nuclear facility and to identify those pro- 
cesses and structures which may have an impact on or be 
important to safety. The PHA is typically performed during and pro- 
vides input to project conceptual design. The PRA then is followed 
by a Preliminary Safety Analysis Report (PSAR) performed during 
Title | and Il design. This PSAR then leads to performance of the 
Final Safety Analysis Report performed during construction, testing, 
and acceptance and completed before routine operation. Radiologi- 
cal assessments indicate that a PHP facility, depending on the 
radioactive material inventory, may be an exempt, Category 3, or 
Category 2 facility. The calculated impacts would result in no sig- 
nificant impact to offsite personnel or the environment. Hazardous 
material assessments indicate that a PHP facility will be a Low 
Hazard facility having no significant impacts either onsite or offsite 
to personnel and the environment. 


8397 (DOE/RL-90-03-Rev.2) State Environmental Policy 
Act (SEPA) environmental checklist forms for 304 Concretion 
Facility Closure Plan: Revision 2. USDOE Richland Operations 
Office, WA (United States). Nov 1993. 312p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DES4007150. Source: OSTI; NTIS; INIS; GPO Dep. 

The 300 Area of the Hanford Site contains reactor fuel manufac- 
turing facilities and several research and development laboratories. 
Recyclable scrap uranium with zircaloy-2 and copper silicon alloy, 
uranium-titanium alloy, beryllium/zircaloy-2 alloy, and zircaloy-2 
chips and fines were secured in concrete billets (7.5-gallon contain- 
ers) in the 304 Facility, located in the 300 Area. The beryllium/ 
zircaloy-2 alloy and zircaloy-2 chips and fines are designated as 
mixed waste with the characteristic of ignitability. The concretion 
process reduced the ignitability of the fines and chips for safe stor- 
age and shipment. This process has been discontinued and the 
304 Facility is now undergoing closure as defined in the Resource 
Conservation and Recovery Act (RCRA) of 1976 and the Washing- 
ton Administrative Code (WAC) Dangerous Waste Regulations, 
WAC 173-303-040. This closure plan presents a description of the 
304 Facility, the history of materials and waste managed, and the 
procedures that will be followed to close the 304 Facility. The 304 
Facility is located within the 300-FF-3 (source) and 300-FF-5 
(groundwater) operable units, as designated in the Hanford Federal 
Facility Agreement and Consent Order (Tri-Party Agreement) (Ecol- 
ogy et al. 1992). Contamination in the operable units 300-FF-3 and 
300-FF-5 is scheduled to be addressed through the Comprehensive 
Environmental Response, Compensation, and Liability Act (CER- 
CLA) of 1980 remedial action process. Therefore, all soil remedial 
action at the 304 Facility will be conducted as part of the CERCLA 
remedial action of operable units 300-FF-3 and 300-FF-5. 
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8398 (DOE/RL—92-63-Rev.1) Hanford Site Environmental 
Restoration Program 1994 fiscal year work plan: Work break- 
down structure 2.0: Revision 1. USDOE Richland Operations 
Office, WA (United States). 22 Dec 1993. 512p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94005525. Source: OSTI; NTIS; INIS; GPO Dep. 

Site Management System (SMS) guidance requires a Fiscal Year 
Work Plan (FYWP) to be prepared for the Environmental Restora- 
tion (ER) Mission Area and all related programs. This revision is a 
complete update to cover the FY 1994 time period. This document 
describes the overall ER Missions Area and provides FYWP ap- 
pendices for each of the following five program areas: Remedial 
Action (RA); Decontamination and Decommissioning (D&D); 
Project Management and Support (PM&S); Surveillance and Main- 
tenance (S&M); and Disposal Facilities (DF). 


8399 (DOE/RL—93-35-Rev.1) Feasibility study report for 
the 200-BP-1 operable unit: Revision 1. USDOE Richland Field 
Office, WA (United States). Jan 1994. 305p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94006332. Source: OSTI; NTIS; INIS; GPO Dep. 

This feasibility study (FS) examines a range of alternatives and 
provides recommendations for selecting a preferred altemative for 
remediating contamination at the 200-BP-1 operable unit. The 200- 
BP-1 operable unit is located in the center of the Hanford Site 
along the northern boundary of the 200 East Area. The 241-BY 
Tank Farm is located immediately to the south of the operable unit. 
200-BP-1 is a source operable unit with contaminated soils associ- 
ated primarily with nine inactive cribs (known as the 216-B cribs). 
These cribs were used for disposal of low-level radioactive liquid 
waste from U Plant uranium recovery operations, and waste stor- 
age tank condensate from the adjacent 241-BY Tank Farm. The 
cribs used for disposal of U Plant waste were in operation from 
1955-1965, and the cribs used for disposal of tank condensate 
were in operation from 1965-1975. In addition to the cribs, four un- 
planned releases of radioactive materials have occurred within the 
operable unit. Contaminated surface soils associated with the un- 
pianned releases have been consolidated over the cribs and 
covered with clean soil to reduce contaminant migration and expo- 
sure. Discharge of wastes to the cribs has resulted in soil and 
groundwater contamination. The groundwater is being addressed 
as part of the 200 East Aggregate Area groundwater operable unit. 
Contaminated soils at the site can be categorized by the types of 
contaminants, their distribution in the soil column, and the risk 
posed by the various potential exposure pathways. Below the 
clean soil cover, the near surface soils contain low-:levels of con- 
tamination with cesium-137, radium-226, strontium-90, thorium-228 
and uranium. The lifetime incremental cancer risk associated with 
these soils if they were exposed at the surface is 9 x 10°. 


8400 (DOE/RL-93-101) Expanded public notice: Washing- 
ton State notice of intent for corrective action management 
unit, Hanford Environmental Restoration Disposal. USDOE 
Richland Field Office, WA (United States). Jan 1994. 254p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94006346. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is to serve notice of the intent to operate an Envi- 
ronmental Restoration Disposal Facility (ERDF), adjacent to the 
200 West Area of the Hanford Facility, Richland, Washington, as a 
Corrective Action Management Unit (CAMU), in accordance with 
40 Code of Federal Regulation (CFR) 264.552. The ERDF CAMU 
will serve as a management unit for the majority of waste (primarily 
soil) excavated during remediation of waste management sites on 
the Hanford Facility. Only waste that originates from the Hanford 
Facility can be accepted in this ERDF CAMU. The waste is ex- 
pected to consist of dangerous waste, radioactive waste, and 
mixed waste. Mixed waste contains radioactive and dangerous 
components. The primary features of the ERDF could include the 
following: one or more trenches, rail and tractor/trailer container 
handling capability, railroads, an inventory control system, a decon- 
tamination building, and operational offices. 


8401 (DOE/WIPP-93-068) Technical basis for external 


dosimetry at the Waste Isolation Pilot Plant. Bradley, E.W. (Sci- 
ence Applications International Corp., Oak Ridge, TN (United 
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States)); Wu, C.F.; Goff, T.E. Westinghouse Electric Corp., Carls- 
bad, NM (United States). Waste Isolation Div. [1993]. 131p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. Order Number DE94006366. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The WIPP External Dosimetry Program, administered by West- 
inghouse Electric Corporation, Waste Isolation Division, for the US 
Department of Energy (DOE), provides external dosimetry support 
services for operations at the Waste Isolation Pilot Plant (WIPP) 
Site. These operations include the receipt, experimentation with, 
storage, and disposal of transuranic (TRU) wastes. This document 
describes the technical basis for the WIPP External Radiation 
Dosimetry Program. The purposes of this document are to: (1) pro- 
vide assurance that the WIPP External Radiation Dosimetry 
Program is in compliance with all regulatory requirements, (2) pro- 
vide assurance that the WIPP External Radiation Dosimetry 
Program is derived from a sound technical base, (3) serve as a 
technical reference for radiation protection personnel, and (4) aid in 
identifying and planning for future needs. The external radiation ex- 
posure fields are those that are documented in the WIPP Final 
Safety Analysis Report. 


8402 (EDF—93-NB-00063) Human factors of safety: a few 
landmarks. Mosneron Dupin, F. Electricite de France (EDF), 92 - 
Clamart (France). Jun 1992. 15p. (In French). Order Number 
DE94612950. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses factors to be taken into account, and meth- 
ods to be used. It concludes that more realistic and positive 
conceptions of Human Factors should be developed, and that Hu- 
man Factors should be addressed at the very beginning of any 
technical project. 


8403 (EDF—-93-NB-00064) Decision making in probabilistic 
studies - comparison of frequentist and bayesian approaches. 
Aupied, J. Electricite de France (EDF), 92 - Clamart (France). Jun 
1992. 43p. (In French). Order Number DE94612951. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This technical note is a critical comparison of the classic ap- 
proach and of the Bayesian approach, as applied to probabilistic 
studies on operational reliability. Tests of assumptions and confi- 
dence intervals have been analyzed with particular emphasis on 
the problems of application. Bayesian techniques applied to the 
estimation of reliability parameters bring new solutions to the pro- 
cessing of experience feedback, by taking into consideration expert 
judgments. A number of case studies illustrate the two approaches. 


8404 (ES/ER/TM-87/Pt.1) Nuclear Facility Decommission- 
ing and Site Remedial Actions: A selected bibliography, 
Volume 14: Environmental Restoration Program: Part 1, Cita- 
tions with abstracts. Goins, L.F.; Webb, J.R.; Cravens, C.D.; 
Mallory, P.K. Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(United States). Sep 1993. 563p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94006305. Source: OSTI; NTIS; INIS; GPO Dep. 

This bibliography contains 1820 citations with abstracts of docu- 
ments relevant to environmental restoration, nuclear facility 
decontamination and decommissioning (D&D), uranium mill tailings 
management, and site remedial actions. This report is the four- 
teenth in a series of bibliographies prepared annually for the US 
Department of Energy (DOE) Office of Environmental Restoration. 
Citations to foreign and domestic literature of all types-technical re- 
ports, progress reports, journal articles, symposia proceedings, 
theses, books, patents, legislation, and research project 
descriptions-have been included in Part | of the report. The bibliog- 
raphy contains scientific, technical, economic, and regulatory 
information that pertains to DOE environmental restoration 
programs. The citations are separated by topic into 14 sections, in- 
cluding: DOE Environmental Restoration Program Planning and 
Management; DOE D&D Program; Nuclear Facilities Decommis- 
sioning; DOE Formerly Utilized Sites Remedial Action Program; 
Contaminated Site Restoration; DOE Uranium Mill Tailings Reme- 
dial Action Project; Uranium Mill Tailings Management; DOE 
Site-Specific Remedial Actions; DOE Underground Storage Tank 
Remediation; DOE Technology Development, Demonstration, and 
Evaluation; Soi/Groundwater Remediation Technologies; Environ- 
mental Data Measurement, Management, and Analysis; Remedial 


76 ERA Vol. 19, No. 4 


Action Assessment and Decision-Making; and Environmental and 
Waste Management Issues. Within the 14 sections, the citations 
are sorted into 9 subsections; within each subsection, the citations 
are grouped according to geographic location. This bibliography is 
published annually by the Remedial Action Program Information 
Center (RAPIC), which selects, analyzes, and disseminates infor- 
mation on environmental restoration, D&D and remedial actions. 
RAPIC staff and resources are available to meet a variety of infor- 
mation needs. Contact the center at (615) 576-0658. 


8405 (ES/ER/TM-87/Pt.2) Nuclear Facility Decommission- 
ing and Site Remedial Actions: A selected bibliography, 
Volume 14: Environmental Restoration Program: Part 2, In- 
dexes. Goins, L.F.; Webb, J.R.; Cravens, C.D.; Mallory, P.K. 
Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States). Sep 1993. 493p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94006306. Source: OSTI; NTIS; INIS; GPO Dep. 

This Part 2 of this report provides indexes of: Author, Corporate 
Affiliation, Title Word, Publication Description, Geographic Location, 
Subject Category, and Key Words. 


8406 (ES/ER/TM-97) Strategic plan for the utilization of 
remote sensing technologies in the environmental restoration 
program. King, A.D.; Doll, W.E.; Durfee, R.C.; Luxmoore, R.J.; 
Conder, S.R.; Nyquist, J.E. Oak Ridge National Lab., TN (United 
States). Dec 1993. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94006503. Source: OSTI; NTIS; INIS; GPO Dep. 

The objectives of the Environmental Restoration (ER) Remote 
Sensing and Special Surveys Program are to apply state-of-the-art 
remote sensing and geophysical technologies and to manage rou- 
tine and remotely-sensed examinations of the Oak Ridge 
Reservation (ORR), the Paducah Gaseous Diffusion Plant (PGDP), 
the Portsmouth Gaseous Diffusion Plant (PORTS), and their adja- 
cent off-site areas. Repeated multispectral scanner (MSS) imagery, 
gamma, and photographic surveys will allow monitoring of the 
degradation that might occur in waste containment vessels and 
monitoring (at a later stage in the remediation life cycle) of 
improvements from restoration efforts and cleanup. These tech- 
nologies, in combination with geophysical surveys, will provide an 
effective means for identifying unknown waste sites and contami- 
nant transport pathways. All of the data will be maintained in a 
data base that will be accessible to site managers in the ER 
Program. The complete analysis of collected data will provide site- 
specific data to the ER Program for characterizing and monitoring 
ER Program hazardous waste sites. 


8407 (FEMP-2287) Analytical laboratory management 
strategy for environmental remediation at the Fernald Environ- 
mental Management Project: A model for other DOE sites. 
Sutton, C. Fernald Environmental Restoration Management Corp., 
Cincinnati, OH (United States). Oct 1993. 11p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC05-920R21972. (CONF-931095-53: Department of Energy en- 
vironmental remediation conference, Augusta, GA (United States), 
24-28 Oct 1993). Order Number DE94002549. Source: OSTI; 
NTIS; GPO Dep. 

FERMCO's mission is the safe, least-cost, earliest, final cleanup 
of the Fernald site, within applicable DOE orders, regulations and 
commitments and In a manner which addresses stakeholder con- 
cerns. This paper details elements of FERMCO's plan for the 
management of analytical services at the Fernald site. The paper 
delineates the organization structure of the Analytical Laboratory 
Services Department and addresses approaches taken to resolving 
issues and problems In order to expeditiously support the FERMCO 
mission. Directions taken by this department to manage analytical 
services at a DOE site undergoing active environmental remedia- 
tion can be used by other DOE sites. Similarly, lessons learned 
may be applicable at other DOE environmental restoration sites. 


8408 (FEMP-2292) Remotely operated excavator needs 
assessment/site visit summary. Straub, J. (Westinghouse Envi- 
ronmental Management Co. of Ohio, Cincinnati, OH (United 
States)); Haller, S.; Worsley, R.; King, M. Westinghouse Environ- 
mental Management Co. of Ohio, Cincinnati, OH (United States). 





Fernald Environmental Management Project. 2 Dec 1992. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-860R21600. Order Number DE94006525. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Uranium in Soils Integrated Demonstration requested an as- 
sessment of soil excavation needs relative to soil remediation. The 
following list identifies the DOE sites assessed: Mound Laboratory, 
Paducah Gaseous Diffusion Plant, Portsmouth Gaseous Diffusion 
Plant, Nevada Test Site, Lawrence Livermore National Laboratory, 
Rocky Flats Plant, Los Alamos National Laboratory, Sandia Na- 
tional Laboratory, idaho National Engineering Laboratory, Hanford 
Site, and Fernald Site. The reviewed sites fall into one or more of 
the following three categories: production, EPA National Priorities 
List, or CERCLA (superfund) designation. Only three of the sites 
appear to have the need for a remotely operated excavator rope. 
Hanford and Idaho Falls have areas of high-level radioactive con- 
tamination either buried or in/under buildings. The Fernald site has 
a need for remote operated equipment of different types. It is their 
feeling that remote equipment can be used to remove the health 
dangers to humans by removing them from the area. Most intervie- 
wees stated that characterization technologies needs are more 
immediate concern over excavation. In addition, the sites do not 
have similar geographic conditions which would aid in the develop- 
ment of a generic precision excavator. The sites visited were not 
ready to utilize or provide the required design information neces- 
sary to draft a performance specification. This creates a strong 
case against the development of one type of ROPE for use at 
these sites. Assuming soil characterization technology/methodology 
is improved sufficiently to allow accurate and real time field charac- 
terization then development of a precision excavator might be 
pursued based on FEMP needs, since the FEMP’s sole scope of 
work is remediation. The excavator could then be used/tested and 
then later modified for other sites as warranted. 


8409 (FEMP-—2305) The role of Materials Control and Ac- 
countability (MC&A) in remediation of a DOE facility. Dunaway, 


D.L. Fernald Environmental Restoration Management Corp., Cincin- 
nati, OH (United States). Oct 1993. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-920R21972. 
(CONF-9310210—1: Institute of Nuclear Materials Management an- 
nual meeting, Oak Ridge, TN (United States), 28-29 Oct 1993). 
Order Number DE94002548. Source: OSTI; NTIS; INIS; GPO Dep. 


Short communication. FEED MATERIALS PRODUCTION 
CENTERsradioactive waste management; FEED MATERIALS 
PRODUCTION CENTER/remedial action; SOILS/remedial action; 
GROUND WATER’remedial action; SOILS; NUCLEAR MATERIALS 
MANAGEMENT; LOW-LEVEL RADIOACTIVE WASTES 


8410 (FEMP—2312) Soils and groundwater cleanup at Fer- 
nald: A status update on Operable Unit No. 5. Yerace, P.J. 
(Westinghouse Environmental Management Co. of Ohio, Cincin- 
nati, OH (United States). Fernald Environmental Management 
Project); Bomberger, A.K.; Brettschneider, D.J. Westinghouse Envi- 
ronmental Management Co. of Ohio, Cincinnati, OH (United 
States). Fernald Environmental Management Project. [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-920R21972. (CONF-931095-50: Department of 
Energy environmental remediation conference, Augusta, GA 
(United States), 24-28 Oct 1993). Order Number DE94002552. 
Source: OSTI; NTIS; GPO Dep. 

This report discusses a status update on the cleanup operations 
at FERNALD. Discussed is the regulatory framework for FERNALD 
cleanup; overview of the FERNALD site; description of operable 
unit 5;remedial investigation; pattern of contamination; feasibility 
studies; and tangible progress to date. 


8411 (FEMP/SUB-060) Innovative systems for mixed 
waste retrieval and/or treatment in confined spaces. Fekete, 
L.J. (Parsons Environmental Services, Inc., Fairfield, OH (United 
States)); Ghusn, A.E. Fernald Environmental Restoration Manage- 
ment Corp., Cincinnati, OH (United States). Fernald Environmental 
Management Project; Parsons Environmental Services, Inc., Fair- 
field, OH (United States). Mar 1993. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-920R21972. 
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(CONF-930873-—32: 2. international mixed waste symposium, Balti- 
more, MD (United States), 17-20 Aug 1993). Order Number 
DE94005363. Source: OSTI; NTIS; INIS; GPO Dep. 

Fernald established operations in 1951 and produced uranium 
and other metals for use at other DOE facilities. A part of the 
sitewide remediation effort is the removal, treatment, and disposal 
of the K-65 wastes from Silos 1 and 2. These silos contain radium- 
bearing residues from the processing of pitchblende ore. An 
Engineering Evaluation/Cost Analysis was prepared to evaluate the 
removal action alternatives using the preliminary characterization 
data and select a preferred alternative. The selected alternative 
consisted of covering the K-65 residues and the silo dome. The 
remediation of the K-65 wastes consists of the retrieval and treat- 
ment of the wastes prior to final disposal, which has not yet been 
determined. Treatment will be performed in a new facility to be built 
adjacent to the silos. The wastes must be retrieved from silos in an 
efficient and reliable way and delivered to the treatment facility. 
The first challenge of covering the wastes with bentonite has been 
successfully met. The second phase of retrieving the wastes from 
the silos is not due for a few years. However, conceptual design 
and configuration of the retrieval system have been developed as 
part of the Conceptual Design Report. The system is based on the 
utilization of hydraulic mining techniques, and is based on similar 
successful applications. This report describes the emplacement of 
the bentonite grant and the design for the slurry retrieval system. 


8412 (NUREG/CR-6156) Summary of comments received 
from workshops on radiological criteria for decommissioning. 
Caplin, J. (Advanced Systems Technology, Inc., Atlanta, GA 
(United States)); Page, G.; Smith, D.; Wiblin, C. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Regulatory Applications; Advanced Systems Technology, Inc., At- 
lanta, GA (United States). Jan 1994. 229p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

The Nuclear Regulatory Commission (NRC) is conducting an en- 
hanced participatory rulemaking to establish radiological criteria for 
site cleanup and decommissioning of NRC-licensed facilities. Open 
public meetings were held during 1993 in Chicago, IL, San Fran- 
cisco, CA, Boston, MA, Dallas, TX, Philadelphia, PA, Atlanta, GA, 
and Washington, DC. Interested parties were invited to provide in- 
put on the rulemaking issues before the NRC staff develops a draft 
proposed rule. This report summarizes 3,635 comments catego- 
rized from transcripts of the seven workshops and 1,677 comments 
from 100 NRC docketed letters from individuals and organizations. 
No analysis or response to the comments is included. The com- 
ments reflect a broad spectrum of viewpoints on the issues related 
to radiological criteria for site cleanup and decommissioning. The 
NRC also held public meetings on the scope of the Generic Envi- 
ronmental Impact Statement (GEIS) during July 1993. The GEIS 
meetings were held in Washington, DC., San Francisco, CA, Okla- 
homa City, OK, and Cleveland, OH. Related comments from these 
meetings were reviewed and comments which differed substantially 
from those from the workshops are also summarized in the body of 
the report. A summary of the comments from the GEIS scoping 
meetings is included as an Appendix. 


8413 (ORNL/ER/Sub-87-99053/56) Environmental, safety, 
and health plan for the remedial investigation of Waste Area 
Grouping 10, Operable Unit 3, at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee: Environmental Restoration 
Program. Bechtel National, Inc., Oak Ridge, TN (United States); 
Oak Ridge National Lab., TN (United States). Oct 1993. 145p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94005480. Source: OSTI; NTIS; INIS; GPO Dep. 

This document outlines the environmental, safety, and health 
(ES&H) approach to be followed for the remedial investigation of 
Waste Area Grouping (WAG) 10 at Oak at Ridge National Labora- 
tory. This ES&H Plan addresses hazards associated with upcoming 
Operable Unit 3 field work activities and provides the program ele- 
ments required to maintain minimal personnel exposures and to 
reduce the potential for environmental impacts during field opera- 
tions. The hazards evaluation for WAG 10 is presented in Sect. 3. 
This section includes the potential radiological, chemical, and phys- 
ical hazards that may be encountered. Previous sampling results 
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suggest that the primary contaminants of concern will be radiologi- 
cal (cobalt-60, europium-154, americium-241, strontium-90, 
plutonium-238, plutonium-239, cesium-134, cesium-137, and 
curium-244). External and internal exposures to radioactive materi- 
als will be minimized through engineering controls (e.g., ventilation, 
containment, isolation) and administrative controls (e.g., proce- 
dures, training, postings, protective clothing). 


8414 (ORNL/ER/Sub-87-99053/62) Data Base Management 
Plan for the remedial investigation of Waste Area Grouping 10, 
Operable Unit 3, at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee: Environmental Restoration Program. Bechtel Na- 
tional, Inc., Oak Ridge, TN (United States); Oak Ridge National 
Lab., TN (United States). Oct 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94003517. Source: OSTI; NTIS; INIS; GPO Dep. 

This Data Base Management Plan describes the gathering, veri- 
fying, analyzing, reporting, and archiving of data generated during 
the remedial investigation of Waste Area Grouping 10, Operable 
Unit 3. This investigation will produce data documenting wellhead 
surveys, well headspace gas pressure measurements, geophysical 
surveys, water level measurements, and borehole geophysical 
logs. Close Support Laboratory analyses will be performed on well 
headspace gas and well water samples. 


8415 (ORNL/GWPO-002) Paducah Gaseous Diffusion 
Plant proposed pilot pump-and-treat project: Final report. Bo- 
denstein, G.W.; Boncezek, R.R.; Early, T.0.; Huff, D.D.; Jones, 
K.S.; Nickelson, M.D.; Rightmire, C.T. Oak Ridge National Lab., 
TN (United States). Jan 1994. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/M-3268). Order Number DE94006617. Source: OSTI; 
NTIS; GPO Dep. 

On March 23, 1992, R.C. Sleeman of the Department of Energy, 
Oak Ridge Operations Office requested that a Groundwater Correc- 
tive Actions Team be assembled to evaluate the technical merit of 
and the need to implement a proposed groundwater pump-and-treat 
demonstration project for the Northwest contaminant plume at the 
Paducah Gaseous Diffusion Plant. In addition to other suggestions, 
the Team recommended that further characterization data be ob- 
tained for the plume. In the Fall of 1993 additional, temporary well 
points were installed so that groundwater samples from the shallow 
groundwater system and the Regional Gravel Aquifer (RGA) could 
be obtained to provide a three-dimensional view of groundwater 
contamination in the region of the plume. The results indicate that 
pure-phase DNAPL (trichloroethylene [TCE]) probably are present 
in the source area of the plume and extend in depth to the base of 
the RGA. Because the DNAPL likely will represent a source of a 
dissolved phase plume for decades it is essential that source con- 
tainment take place. The Team recommends that although effective 
hydraulic containment can be achieved, other alternatives should 
be considered. For example, recent advances in emplacing low 
permeability barrier walls to depths of 100 to 150 ft make it possi- 
ble to consider encirclement of the source of the Northwest plume. 


8416 


(PNL-8798) Supervisors’ orientation to occupational 
safety in DOE. Pacific Northwest Lab., Richland, WA (United 
States). [1993]. 532p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94000790. Source: OSTI; NTIS; GPO Dep. 

This document presents OSHA regulations, safety and health 
guidelines pertinent to DOE and the first-line supervisor. 


8417 (PNL—8799-Pt.2) Student manual, Book 2: Orienta- 
tion to occupational safety compliance in DOE. Colley, D.L. 
Pacific Northwest Lab., Richland, WA (United States). [1993]. 
553p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94001355. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This is a student hand-book an Occupational Safety Compliance 
in DOE. Topics include the following: Electrical; materials handling 
& storage; inspection responsibilities & procedures; general envi- 
ronmental controls; confined space entry; lockout/tagout; office 
safety, ergonomics & human factors; medical & first aid, access to 
records; construction safety; injury/illness reporting system; and ac- 
cident investigation procedures. 
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8418 (PNL-SA-22286) Doing more or less: Improving effi- 
ciency of cleanup at federal facilities. Stapp, D.C. (Pacific 
Northwest Lab., Richland, WA (United States)); Erickson, J.K.; 
Goodenough, J.D.; Wintczak, T.M. Pacific Northwest Lab., Rich- 
land, WA (United States). Oct 1993. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-931095—69: Department of Energy environmental remedia- 
tion conference, Augusta, GA (United States), 24-28 Oct 1993). 
Order Number DE94004297. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has committed to cleaning 
up the contamination resulting from decades of nuclear weapons 
production, an effort that will require many billions of dollars. With 
the current federal budget concerns, such costs are unpalatable 
and possibly even untenable. DOE and other federal agencies in a 
similar situation would seem to face three options: reduce the 
scope of planned activities, spread the work over a longer time pe- 
riod, or reduce the cost of performing the work. Changing the 
scope of work or schedule is possible; however, doing either is 
time-consuming and-difficult to accomplish, especially if binding le- 
gal agreements with regulatory agencies are in place. Improving 
the cost-effectiveness of cleanup operations, then, may be the 
more viable near-term strategy for reducing costs. The cleanup of 
the DOE facility at Hanford, Washington, is a prime example. With 
cleanup costs predicted at over $50 billion, budgets are increas- 
ingly coming under scrutiny as the nation searches for ways to cut 
the national budget. Faced with this situation, the DOE Richland 
Operations Office conducted a series of studies at Hanford to 
identify opportunities for improving efficiency of its Remedial inves- 
tigation/ Feasibility Study work. This paper focuses on the concept 
of conducting studies on cleanup programs to identify opportunities 
to improve efficiency. The paper describes the studies that were 
conducted at Hanford, the findings and recommendations resulting 
from the studies, and the progress that has been made in imple- 
menting the recommendations. It also assesses the value of the 
studies and the lessons that have been learned. 


8419 (PNL-SA-22817) Identifying and prioritizing contam- 
ination problems and technology development needs at 
Hanford. Weakley, S.A.; Fassbender, L.L. Pacific Northwest Lab.., 
Richland, WA (United States). Aug 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9308137—11: 1993 summer national American 
Institute of Chemical Engineers (AIChE) conference, Seattle, WA 
(United States), 15-18 Aug 1993). Order Number DE94004784. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents background and an overview of the process 
used to obtain the FY 1993 Hanford Site-specific science and tech- 
nology (S&T) needs for cleanup of the Site as developed via the 
Hanford Integrated Planning Process (HIPP). An overview of some 
results is also presented. 


8420 (WHC-EP-0532-Rev.1) High-heat tank safety issue 
resolution program plan: Revision 1. Wang, O.S. Westinghouse 
Hanford Co., Richland, WA (United States). Dec 1993. 54p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94005980. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The purpose of this program plan is to provide a guide for se- 
lecting corrective actions that will mitigate and/or remediate the 
high-heat waste tank safety issue for single-shell tank (SST) 241- 
C-106. This program plan also outlines the logic for selecting 
approaches and tasks to mitigate and resolve the high-heat safety 
issue. The identified safety issue for high-heat tank 241-C-106 in- 
volves the potential release of nuclear waste to the environment as 
the result of heat-induced structural damage to the tank’s concrete, 
if forced cooling is interrupted for extended periods. Currently, 
forced ventilation with added water to promote thermal conductivity 
and evaporation cooling is used to cool the waste. At this time, the 
only viable solution identified to resolve this safety issue is the re- 
moval of heat generating waste in the tank. This solution is being 
aggressively pursued as the permanent solution to this safety issue 
and also to support the present waste retrieval plan. Tank 241-C- 
106 has been selected as the first SST for retrieval. The program 
plan has three parts. The first part establishes program objectives 





and defines safety issues, drivers, and resolution criteria and strat- 
egy. The second part evaluates the high-heat safety issue and its 
mitigation and remediation methods and alternatives according to 
resolution logic. The third part identifies major tasks and alterna- 
tives for mitigation and resolution of the safety issue. Selected 
tasks and best-estimate schedules are also summarized in the pro- 
gram plan. 


8421 (WHC-EP—0669) Ferrocyanide safety program: Up- 
dated thermal analysis model for ferrocyanide tanks with 
application to Tank 241-BY-104. McLaren, J.M. Westinghouse 
Hanford Co., Richland, WA (United States). Dec 1993. 84p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94005975. Source: OSTI; 
NTIS; INIS; GPO Dep. 

During the middie to late 1950's, a program was begun to 
concentrate the radioactive waste products of the uranium and plu- 
tonium recovery processes. This program used sodium nickel 
ferrocyanide to precipitate radioactive cesium from the waste 
streams. The precipitate was then stored in large, underground 
single-shell tanks at the Hanford Site in south central Washington. 
Several of the tanks have been stabilized, a process that included 
removing as much pumpable liquid as possible from the tanks. 
This liquid contained heat-producing radionuclides. Because of the 
many transfers involved, the lack of accurate inventory data for the 
various waste streams, and the absence of a need for an accurate 
value of the heat load, the heat loads of the ferrocyanide waste 
storage tanks have only been estimated. As a result of the intense 
radiation field within these tanks, the chemical content of the waste 
has changed. This, coupled with the fact that the characteristics of 
the input waste were not well Known, has resulted in uncertainty in 
the thermal characteristics of the stored sludge. All of these param- 
eters are needed to evaluate the safety of these tanks. The 
purposes of this report are to document the updated thermal analy- 
sis model for ferrocyanide tanks and to use the model to determine 
the heat load of Tank 241-BY-104. This new model utilizes several 
new parameters and a new technique, which are described in this 
report. The new model is considered more accurate than the previ- 
ous model, and all future thermal analyses of ferrocyanide tanks 
will use this updated model. 


8422 (WHC-EP—0683) Adiabatic calorimetry (RSST and 
VSP) tests with sodium acetate. Kirch, N.W. Westinghouse Han- 
ford Co., Richland, WA (United States). Sep 1993. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94003493. Source: OSTI; NTIS; 
INIS; GPO Dep. 

As requested in the subject reference, adiabatic calorimetry 
(RSST and VSP) tests have been performed with sodium acetate 
covering TOC concentrations from 3 to 7% with the following 
results: Exothermic activity noted around 200°C. Propagating reac- 
tion initiated at about 300°C. Required TOC concentration for 
propagation estimated at about 6 w% (dry mixture) or about 20 w% 
sodium acetate. Heat of reaction estimated to be 3.7 MJ per kg of 
sodium acetate (based on VSP test with 3 w% TOC and using a 
dry mixture specific heat of 1000 J kg-' K~-'). Based upon the 
above results we estimate that a moisture content in excess of 14 
w% would prevent a propagating reaction of a stoichiometric mix- 
ture of fuel and oxidizer (~ 38 w% sodium acetate and ~62 w% 
sodium nitrate). Assuming that the fuel can be treated as sodium 
acetate equivalent, and considering that the moisture content in the 
organic containing waste generally is believed to be in excess of 
14 w%, it follows that the possibility of propagating reactions in the 
Hanford waste tanks can be ruled out. 


8423 (WHC-EP-0709) Estimation of heat load in waste 
tanks using average vapor space temperatures. Crowe, R.D.; 
Kummerer, M.; Postma, A.K. Westinghouse Hanford Co., Richland, 
WA (United States). Dec 1993. 68p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94005978. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes a method for estimating the total heat load 
in a high-level waste tank with passive ventilation. This method re- 
lates the total heat load in the tank to the vapor space temperature 
and the depth of waste in the tank. Qyta = Cy (Tvaporspace— Tair) 
where: C; = Conversion factor = (Rok,oi *area)/(Ztank — Zsurtace); Ro 
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= Ratio of total heat load to heat out the top of the tank (function of 
waste height); Area = cross sectional area of the tank; k,,,, = ther- 
mal conductivity of soil; (Ztank — Zsurtace) = effective depth of soil 
covering the top of tank; and (Tvaporspace — Tair) = Mean tempera- 
ture difference between vapor space and the ambient air at the 
surface. Three terms — depth, area and ratio — can be developed 
from geometrical considerations. The temperature difference is 
measured for each individual tank. The remaining term, the thermal 
conductivity, is estimated from the time-dependent component of 
the temperature signals coming from the periodic oscillations in the 
vapor space temperatures. Finally, using this equation, the total 
heat load for each of the ferrocyanide Watch List tanks is esti- 
mated. This provides a consistent way to rank ferrocyanide tanks 
according to heat load. 


8424 (WHC-MR-0400) Engineering assessment of low- 
level liquid waste disposal caisson locations at the 618-11 
Burial Grounds. Phillips, S.J. (Westinghouse Hanford Co., Rich- 
land, WA (United States)); Fischer, D.D.; Crawford, R.C.; Rising, 
J.L. Westinghouse Hanford Co., Richland, WA (United States). Jun 
1982. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-87RL10930. Order Number 
DE94004495. Source: OSTI; NTIS; GPO Dep. 

Rockwell Hanford Operations is currently involved in an exten- 
sive effort to perform interim ground surface stabilization activities 
at retired low-level waste burial grounds located at the Hanford 
Site, Richland, Washington. The principal objective of these activi- 
ties is to promote increased occupational and radiological safety at 
burial grounds. Interim stabilization activities include: (1) load test- 
ing (traversing burial ground surfaces with heavy equipment to 
promote incipient collapse of void spaces within the disposal struc- 
ture and overburden), (2) barrier placement (placement of a > 0.6 
m soil barrier over existing overburden), and (3) revegetation (es- 
tablishment of shallow rooted vegetation on the barrier to mitigate 
deep rooted plant growth and to reduce erosion). Low-level waste 
disposal caissons were used in 300 Area Burial Grounds as intern- 
ment structures for containerized liquid wastes. These caissons, by 
virtue of their contents, design and methods of closure, require 
long-term performance evaluation. As an initial activity to evaluate 
long-term performance, the accurate location of these structures is 
required. This topical report summarizes engineering activities used 
to locate caissons in the subsurface environment at the Burial 
Ground. Activities were conducted to locate caissons during sur- 
face stabilization activities. The surface locations were marked, 
photographed, and recorded on an as built engineering drawing. 
The recorded location of these caissons will augment long-term ob- 
servations of confinement structure and engineered surface barrier 
performance. In addition, accurate caisson location will minimize 
occupational risk during monitoring and observation activities peri- 
odically conducted at the burial ground. 


8425 (WHC-SA-1949) ResonantSonic drilling: History, 
progress and advances in environmental restoration pro- 
grams. Volk, B.W. (Westinghouse Hanford Co., Richland, WA 
(United States)); McLellan, G.W.; Moak, D.J.; Lerch, R.E.; Thomp- 
son, K.M.; Barrow, J.C. Westinghouse Hanford Co., Richland, WA 
(United States). 29 Sep 1993. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-931095-72: Department of Energy environmental remedia- 
tion conference, Augusta, GA (United States), 24-28 Oct 1993). 
Order Number DE94004492. Source: OSTI; NTIS; INIS; GPO Dep. 

ResonantSonicS drilling is being used in the environmental in- 
dustry to drill faster, cheaper, and safer than conventional drilling 
methodologies. ResonantSonic is a registered service mark of the 
Water Development Corporation, Woodland, California. The Reso- 
nantSonic drilling method, requires no mud, air or water for rapid 
penetration through geologic materials ranging from rock and clay 
to sand and boulders. The specialized drill head imparts high fre- 
quency vibrations into a steel drill pipe creating a drilling action 
which allows the retrieval of continuous, undisturbed cores. An 
added benefit is that the method can be used for angle drilling. 
The ReasonantSonic method has been used in the past for 
projects ranging from pile driving to horizontal drilling. Current pro- 
grams are utilizing the technique as a valuable tool for obtaining in 
situ, pristine environmental samples. In the future, this drilling 
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technology could be used for remote, automated sampling at haz- 
ardous waste sites. 


8426 (WSRC-TR-93-508) High level waste (HLW) steam 
reducing station evaluation. Gannon, R.E. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). 29 Sep 1993. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94005948. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Existing pressure equipment in High Level Waste does not have 
a documented technical baseline. Based on preliminary reviews, 
the existing equipment seems to be based on system required 
capacity instead of system capability. A planned approach to es- 
tablish a technical baseline began September 1992 and used the 
Works Management System preventive maintenance schedule. 
Several issues with relief valves being undersized on steam reduc- 
ing stations created a need to determine the risk of maintaining the 
steam in service. An Action Plan was developed to evaluate relief 
valves that did not have technical baselines and provided a path 
forward for continued operation. Based on Action Plan WER-HLE- 
931042, the steam systems will remain in service while the designs 
are being developed and implemented. 
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8427 (ANL/EP/CP-—81179) Constraining potential nuclear- 
weapons proliferation from civilian reactors. Travelli, A.; 
Gaines, L.L.; Minkov, V.; Olson, A.P.; Snelgrove, J. Argonne Na- 
tional Lab., IL (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9311130—1: 3. workshop on verification of arms reduction, 
Geneva (Switzerland), 23-26 Nov 1993). Order Number 
DE94003208. Source: OSTI; NTIS; INIS; GPO Dep. 

Cessation of the Cold War and renewed international attention to 
the proliferation of weapons of mass destruction are leading to na- 


tional policies aimed at restraining nuclear-weapons proliferation 
that could occur through the nuclear-fuel cycle. Argonne, which 
has unique experience, technology, and capabilities, is one of the 
US national laboratories contributing to this nonproliferation effort. 


8428 (CONF-9310210—-2) Use of the Oak Ridge Electron 
Linear Accelerator (ORELA) for active nondestructive assay 
(ANDA) and material certification studies. Larson, D.C. Oak 
Ridge National Lab., TN (United States). [1993]. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Institute of Nuclear Materials Management 
annual meeting; Oak Ridge, TN (United States); 28-29 Oct 1993. 
Order Number DE94006044. Source: OSTI; NTIS; INIS; GPO Dep. 

ORELA is an intense, pulsed neutron source located in the Engi- 
neering Physics and Mathematics Division of Oak Ridge National 
Laboratory. In operation since 1969, it has primarily been used to 
provide nuclear data for applied and basic research problems. Re- 
sults have been documented in over 500 publications. In this paper 
the author looks at the properties of this facility which make it pos- 
sible to determine the isotopic content (as well as amounts) of an 
unknown material, and thus make it of interest to ANDA and mate- 
rial certification studies. 


8429 (INIS-mf-13767, pp. 302-311) A coordinated research 
programme for the verification of spent fuel without move- 
ment. Arlt, R. (International Atomic Energy Agency, Vienna 
(Austria)); Iqbal, A.; Nazjer, M.; Sutej, T.; Kodeli, 1.; Lakosi, L.; 
Sametband, M. Canadian Nuclear Society, Toronto, ON (Canada). 
1989. (CONF-8910587-—: 2. International Conference on CANDU 
Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second International 
Conference on CANDU Fuel. 464p. Order Number DE94612824. 
Source: OSTI; NTIS ‘(US Sales Only); INIS. 

Methods and techniques for safeguarding spent fuel have a 
strong impact on the efficiency and credibility of safeguards. The 
approach of the IAEA towards safeguarding spent fuel is based on 
item accountancy complemented by containment and surveillance 
measures. Verification of CANDU fuel presents problems because 
of the small gap between fuel bundles when they are stored in un- 
derwater racks. A method must be found to measure the spatial 
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distribution of the radiation field near the spent fuel assemblies, 
and to discriminate one bundle from its neighbours based on its ra- 
diation field. The first year of the cooperative research program to 
accomplish this has yielded some important results based on the 
measurement and calculation of neutron fields. The second year 
will concentrate on finding methods to cover the whole range of 
burnup and cooling times, evaluating different detector options in 
parallel with field tests of verification methods. (L.L.) (6 refs., 4 
figs.). 


8430 (INIS-XN-495) SOR/83-77, Physical Security Regula- 
tions. Canada. 26 Jan 1983. 21p. (In English, French). Order 
Number DE94614318. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Canada Gazette Part Il, Vol. 117, No. 2. 

These Regulations establish and require the maintenance of se- 
curity systems, equipment and procedures to implement Canada’s 
international obligations regarding security at those nuclear facili- 
ties. The Regulations, which determine the different areas in a 
nuclear facility, provide for the establishment of security barriers 
around the "protected areas” occupied by facilities and prescribe 
that the licensees (operators) are required to keep the facilities for 
which they hold a licence under constant surveillance. They must 
also make arrangements for a response force - a local, provincial 
or federal police force detachment or similar force - to provide as- 
sistance where necessary. No person may enter a protected area 
without written authorization from the licensee concerned. Inspec- 
tors appointed under the Atomic Energy Control Regulations or 
designated under an agreement between Canada and the IAEA 
may be granted an authorization to enter such areas to discharge 
their duties. The Regulations have been amended by SOR/84-81 
of 12 January 1988 to add certain requirements concerning docu- 
mentary evidence and the duties of the board; by SOR/85-1016 of 
25 October 1985 to revise the definition of response force and pro- 
vide other clarifications; by SOR/91-585 of 10 October 1991 to 
clarify wording in French. (NEA). 


8431 (INIS-XN-496) SOR/84-81, Physical Security Regula- 
tions, amendment. Canada. 25 Jan 1984. 2p. (In English, 
French). Order Number DE94614319. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in Canada Gazette Part Il, Vol. 118, No. 2. 

The Physical Security Regulations of 14 January 1983 which es- 
tablish regulations concerning security systems, equipment and 
procedures at nuclear installations were amended in particular to 
take account of Canada’s Charter of Rights and to provide for the 
security of certain information. (NEA). 


8432 (IS-5089) Optical assay technology for safeguards: 
Quarterly report, October 1-December 31, 1991. Edelson, M.C.; 
Lee, S.C.; Lipert, R.J.; Murray, G.M.; Schuler, R.A.; Weeks, S.J.; 
Wang, Z.M. Ames Lab., IA (United States). Dec 1992. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-82. Order Number DE94005547. Source: OSTI; 
NTIS; GPO Dep. 

Research conducted in the Ames Laboratory Nuclear Safeguards 
and Security Program during the period October 1, 1991 to De- 
cember 31, 1991 is reviewed. Current work in applying optical 
spectroscopy to the determination of actinide and related elements 
in the gas phase is discussed. The major portion of this report is 
devoted to a description of a successful modification to a high- 
temperature heat pipe oven described in a previous report. 
High-resolution spectra of rare earth elements volatilized in this 
oven, measured using Doppler-free spectroscopy (i.e., saturated 
absorption spectroscopy) are presented along with a comparison of 
the spectrum of samarium measured with Doppler-free and 
ordinary techniques. Rare earth elements have strong spectral sim- 
ilarities to the actinide elements and it is clear from work that 
Doppler-free methods applied to the actinides will be very selective 
and capable of isotopic resolution. 


8433 (IS-5100) Optical assay technology for safeguards: 
Quarterly report, January 1—March 31, 1992. Edeison, M.C.; 
Lee, S.C.; Lipert, R.J.; Murray, G.M.; Schuler, R.A.; Weeks, S.J.; 
Wang, Z.M. Ames Lab., IA (United States). May 1993. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 





W-7405-ENG-82. Order Number DE94005560. Source: 
NTIS; GPO Dep. 

Research conducted in the Ames Laboratory Nuclear Safeguards 
and Security Program during the period January 1, 1992 to March 
31, 1992 is reviewed. Work in applying optical spectroscopy to the 
demonstration of actinides and related elements in gas phase is 
discussed. The application of diode lasers to the measurement of 
an actinide (U) and the rate-zearth elements by optogalvanic spec- 
trometry is discussed. 


8434 (JAERI-M—93-182) An NRTA data processing sys- 
tem: PROMAC-J. Ikawa, Koji (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Ihara, 
Hitoshi; Nishimura, Hideo. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Sep 1993. 168p. Order Number DE94737932. 
Source: OSTI; NTIS; INIS. 

Study of the application of Near-Real-Time Materials Accoun- 
tancy has been done as an advanced safeguards measure for a 
spent nuclear fuel reprocessing plant. Also, from the viewpoint of 
practical application of NRTA concept to a reai plant, a data pro- 
cessing system for the NRTA has been developed in consideration 
of effectiveness and promptness of data processing of NRTA data 
obtained in the field, so that a user can easily handle the analysis 
of time sequential MUF data based on the decision analyses in the 
field. The NRTA data processing system was used for processes 
and analyses of the NRTA data obtained during the period from 
September to December, 1985, a full scale field test of the pro- 
posed NRTA model for the PNC Tokai reprocessing plant. The 
result of this field test showed that the NRTA data processing sys- 
tem would be useful to provide sufficient information under the real 
plant circumstance. The data processing system was improved re- 
flecting the experiences obtained in the field test. This report 
describes hardwares and softwares of the JAERI NRTA data pro- 
cessing system that was developed as an improvement of the 
previous system that had been developed and transferred to the 
PNC Tokai reprocessing plant. Improvements were made on both 
hardware components and softwares. (author). 


8435 (LA-UR-94-0184) Policy and technical issues for in- 
ternational safeguards in nuclear weapons states. Markin, J.T.; 
Stanbro, W.D. Los Alamos National Lab., NM (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940307-9: Inter- 
national symposium on nuclear material safeguards, Vienna 
(Austria), 14-18 Mar 1994). Order Number DE94006265. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Expansion of international safeguards into the military and com- 
mercial fuel cycles of the nuclear weapons states (NWS) — the 
subject of previous proposals in international safeguards discus- 
sions and of studies in the safeguards literature — has been given 
impetus by recent US government initiatives for safeguards on ex- 
cess weapons materials and a verified fissile materials production 
cutoff. These proposals, if implemented, would have implications 
on the safeguards objectives, approaches, and technologies that 
are traditionally employed in international safeguards. This paper 
examines the modifications and innovations that might be required 
to the current international safeguards regime in meeting these 
proposed new roles. Although the examples given are in the con- 
text of the US materials and facilities, many of the conclusions are 
valid for other NWS. None of the statements in this paper repre- 
sent official US position on policy for international safeguards in 
weapons states. Instead, the purpose is to identify policy and 
technical issues and to offer, where possible, options for their reso- 
lution. This paper limits consideration to the potential role of the 
IAEA in verifying these proposed initiatives for declared facilities, 
recognizing that there may also be a role for bilateral, multilateral, 
or regional verification regimes. Indeed, in some cases verification 
of weapons materials may be more appropriate for a bilateral 
arrangement. Because traditional IAEA safeguards may not be ad- 
missible for weapons materials, the concept of “transparency” is 
suggested as a less intrusive alternative providing some confi- 
dence that materials are as declared, 


8436 Non-contact tamper sensing by electronic means. 
Gritton, D.G. To Dept. of Energy. 1991. U.S. patent application 7- 
799,441. 18p. Sponsored by USDOE, Washington, DC 


OSTI; 
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(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94005168. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a tamper-sensing system for an 
electronic tag which is to be fixed to a surface of an article, the 
tamper-sensing system comprising a capacitor having two non- 
contacting, capacitively-coupled elements. Fixing of the body to the 
article will establish a precise location of the capacitor elements 
and relative to each other. When interrogated, the tag will generate 
a tamper-sensing signal having a value which is a function of the 
amount of capacity of the capacitor elements. The precise relative 
location of the capacitor elements cannot be duplicated if the tag is 
removed and affixed to a surrogate article having a fiducial capaci- 
tor element fixed thereto. A very small displacement, in the order 
of 2-10 microns, of the capacitor elements relative to each other if 
the tag body is removed and fixed to a surrogate article will result 
in the tamper-sensing signal having a different, and detectable, 
value when the tag is interrogated. 


8437 (PNL-8982) Evaluation of bismuth germanate detec- 
tors. Swinth, K.L.; Eschbach, P.A. Pacific Northwest Lab., 
Richland, WA (United States). Dec 1993. 24p. Sponsored by US- 
DOE, Washington, DC (United States);Department of State, 
Washington, DC (United States);Arms Control and Disarmament 
Agency, Washington, DC (United States);Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (ISPO-359). Order Number DE94005078. 
Source: OSTI; NTIS; GPO Dep. 

During International Atomic Energy Agency (IAEA) safeguards 
inspections, one of the activities is the verification of materials in 
the inventory through quantitative or qualitative measurements. 
Performance of these measurements requires an array of sophisti- 
cated detectors, electronics, shields, and stands. This requires the 
transport and handling of delicate systems that are both heavy and 
bulky. The increasing sophistication and miniaturization of elec- 
tronic and computer systems have led to progressive reductions in 
both the weight and the bulk of such electronics. However, to take 
full advantage of these improvements, similar reductions must also 
occur in the size and weight of the detectors. The purpose of this 
study was to explore the usefulness of one type of new detector, 
the bismuth germinate (BGO) scintillator. The purpose was to test 
detectors for their performance at high (fission products) and low 
(?55U) photon energies. Information is also provided on other scin- 
tillators, including those using photodiode-coupled cesium iodide 
and germanium orthosilicate. 


8438 (PNL-SA-21878) Application of ISO-TAG4 to the re- 
porting of limit of error on the inventory difference. Murdock, 
C. (Pacific Northwest Lab., Richland, WA (United States)); Suda, 
S. Pacific Northwest Lab., Richland, WA (United States). Jul 1993. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-930749-80: 34. annual meet- 
ing of the Institute of Nuclear Materials Management, Scottsdale, 
AZ (United States), 18-21 Jul 1993). Order Number DE94004768. 
Source: OSTI; NTIS; GPO Dep. 

A standard reference does not exist for evaluating and express- 
ing systematic and random uncertainty, thus, there is no basis for 
comparing measurement uncertainties at different facilities. Based 
on recommendations of the International Committee for Weights 
and Measures, the National Center for Standards and Certification 
Information, which is responsible for information on standardization 
programs and related activities, has published ISO-TAG4, Guide to 
the Expression of Uncertainty in Measurement (1993). The guide 
establishes general rules for evaluating and expressing uncertainty 
in physical measurements by presenting definitions, basic concepts 
and examples. it focuses on the methods of evaluating uncertainty 
components rather than categorizing the components, thus avoid- 
ing the ambiguity encountered when categorizing uncertainty 
components as “random” and “systematic.” This paper presents an 
overview of the terms specific to the guide, including standard and 
combined standard uncertainty, Type A and Type B evaluation, ex- 
panded uncertainty, and coverage factor. It illustrates Type A and 
Type B evaluation of random and systematic errors in forms relat- 
ing to nuclear material accountability work. This guide could be 
adapted by the MC&A community. 
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8439 (SAND-93-0573) New technologies for item monitor- 
ing. Abbott, J.A. (EG & G Energy Measurements, Albuquerque, 
NM (United States)); Waddoups, |.G. Sandia National Labs., Albu- 
querque, NM (United States). Dec 1993. 79p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94005499. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report responds to the Department of Energy’s request that 
Sandia National Laboratories compare existing technologies 
against several advanced technologies as they apply to DOE 
needs to monitor the movement of material, weapons, or personnel 
for safety and security programs. The authors describe several ma- 
terial control systems, discuss their technologies, suggest possible 
applications, discuss assets and limitations, and project costs for 
each system. The following systems are described: WATCH sys- 
tem (Wireless Alarm Transmission of Container Handling); Tag 
system (an electrostatic proximity sensor); PANTRAK system (Per- 
sonnel And Material Tracking); VRIS (Vault Remote Inventory 
System); VSIS (Vault Safety and Inventory System); AIMS (Authen- 
ticated Item Monitoring System); EIVS (Experimental Inventory 
Verification System); Metrox system (canister monitoring system); 
TCATS (Target Cueing And Tracking System); LGVSS (Light Grid 
Vault Surveillance System); CSS (Container Safeguards System); 
SAMMS (Security Alarm and Material Monitoring System); FOIDS 
(Fiber Optic Intelligence & Detection System); GRADS (Graded Ra- 
diation Detection System); and PINPAL (Physical Inventory Pallet). 


8440 (SAND-93-1726) Tamper-indicating devices and 
safeguards seals evaluation test report: Volume 1. Horton, 
P.R.V.; Waddoups, |.G. Sandia National Labs., Albuquerque, NM 
(United States). Dec 1993. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94006568. Source: OSTI; NTIS; INIS; GPO Dep. 

Sandia National Laboratories was asked to evaluate the seals 
used as tamper-indicating devices (TIDs) at DOE facilities. Initially, 
a survey determined what seal manufacturers were being used and 
what similar seal types were available. Once the required specifica- 
tions for TIDs were defined, a test plan measured the currently 
available seals against the requirements. Environmental and physi- 
cal type tests stressed the seals under two broad categories: (1) 
handling durability and (2) tamper resistance. Results of the testing 
provide comparative ratings for the various seals, recommenda- 
tions for using currently available seals, and a new 
tamper-indicating technology. 


8441 (SAND-93-2750) Optoelectronic inventory system 
for special nuclear material. Sieradzki, F.H. Sandia National 
Labs., Albuquerque, NM (United States). Jan 1994. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94006258. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In support of the Department of Energy's Dismantlement 
Program, the Optoelectronics Characterization and Sensor Devel- 
opment Department 2231 at Sandia National Laboratories/New 
Mexico has developed an in situ nonintrusive Optoelectronic Inven- 
tory System (OIS) that has the potential for application wherever 
periodic inventory of selected material is desired. Using a network 
of fiber-optic links, the OIS retrieves and stores inventory signa- 
tures from data storage devices (which are permanently attached 
to material storage containers) while inherently providing electro- 
magnetic pulse immunity and electrical noise isolation. Photovoltaic 
cells (located within the storage facility) convert laser diode optic 
power from a laser driver to electrical energy. When powered and 
triggered, the data storage devices sequentially output their digital 
inventory signatures through light-emitting diode/photo diode data 
links for retrieval and storage in a mobile data acquisition system. 
An item's exact location is determined through fiber-optic network 
and software design. The OIS provides an on-demand method for 
obtaining acceptable inventory reports while eliminating the need 
for human presence inside the material storage facility. By using 
modularization and prefabricated construction with mature 
technologies and components, an OIS installation with virtually un- 
limited capacity can be tailored to the customer's requirements. 


8442 (SAND-94-0418C) Technology features of a network 
technology for safeguards applications. Johnson, C.S. Sandia 
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National Labs., Albuquerque, NM (United States). [1994]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940307—10: International sym- 
posium on nuclear material safeguards, Vienna (Austria), 14-18 
Mar 1994). Order Number DE94006465. Source: OSTI; NTIS; 
GPO Dep. 

This report describes a new flexible technology which is now 
available to design sensor and control networks based on a proto- 
col embedded in an intelligent communications processor. The 
flexibility allows a system designer and/or a technical installer to 
make appropriate tradeoffs among simplicity, functionality, and cost 
in the design of network nodes and their installation. This is espe- 
cially important in designing an installation scenario for the 
safeguards network. The network technology permits several 
choices of installations with the same basic node hardware. A pre- 
installed network offers maximum simplicity and no flexibility since 
it will operate as programmed during manufacture or the pre- 
installation setup and checkout. At the other end of the spectrum, a 
network can be installed using network management software and 
a computer. The combination of the network management software 
and computer hardware is generally referred to as a Network Man- 
agement Tool (NMT). The NMT option offers full flexibility to 
change the network during or after installation. Different NMT can 
provide different degrees of complexity depending upon the appli- 
cations and the amount of changes that need to be made during 
installation. 


8443 (WHC-EP-0693) Idaho Chemical Processing Plant 
and Plutonium-Uranium Extraction Plant phaseout/deactivation 
study. Patterson, M.W. (Westinghouse Idaho Nuclear Co., Idaho 
Falls, ID (United States)); Thompson, R.J. Westinghouse Hanford 
Co., Richland, WA (United States). Jan 1994. 55p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94005981. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The decision to cease all US Department of Energy (DOE) re- 
processing of nuclear fuels was made on April 28, 1992. This 
study provides insight into and a comparison of the management, 
technical, compliance, and safety strategies for deactivating the 
Idaho Chemical Processing Plant (ICPP) at Westinghouse Idaho 
Nuclear Company (WINCO) and the Westinghouse Hanford Com- 
pany (WHC) Plutonium-Uranium Extraction (PUREX) Plant. The 
purpose of this study is to ensure that lessons-learned and future 
plans are coordinated between the two facilities. 
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Refer also to citation(s) 8347, 8352, 8430, 8431, 8443, 8987, 
8988, 9043, 10490, 10535, 10603, 10604, 10605 


8444 (CPHR-MA-05-87) Guide for the control and record- 
ing of radioactive wastes. Centro de Proteccion e Higiene de las 
Radiaciones, La Habana (Cuba). 1987. 8p. (In Spanish). Order 
Number DE94614284. Source: OSTI; NTIS (US Sales Only); INIS. 

This guide present the aspects related to the control and record- 
ing of radioactive wastes in their points of origin. Then it is of great 
importance to fulfill these instructions so as to achieve a successful 
management of radioactive waste. 


8445 (IAEA-INFCIRC—209(rev.1/mod.1/add.3)) Communica- 
tions received from members regarding the export of nuclear 
material and of certain categories of equipment and other ma- 
terial. International Atomic Energy Agency, Vienna (Austria). Oct 
1993. 12p. (In Arabic, Chinese, English, French, Russian, Order 
Number DE94612419. Source: OSTI; NTIS (US Sales Only); INIS. 

Communications received from members regarding the export of 
nuclear material and of certain categories of equipment and other 
material are contained in the document. 


8446 (IAEA-INFCIRC—254(rev.1/pt.1/mod.1)) Communica- 
tions received from certain member states regarding 
guidelines for the export of nuclear material, equipment and 
technology: Nuclear transfers. International Atomic Energy 
Agency, Vienna (Austria). Jul 1993. 46p. (In Arabic, Chinese, Eng- 
lish, French, Russian, Order Number DE94612420. Source: OSTI; 
NTIS (US Sales Only); INIS. 





Communications received from certain member states regarding 
guidelines for the export of nuclear material, equipment and tech- 
nology are contained in the document. 


8447 (IAEA-TECDOC-—723) Directory of national compe- 
tent authorities’ approval certificates for package design, 
special form material and shipment of radioactive material. 
1993 ed. International Atomic Energy Agency, Vienna (Austria). 
Oct 1993. 125p. Order Number DE94612424. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This is the fourth annual report being published by the Secre- 
tariat of the International Atomic Energy Agency since implementing 
its database on package approval certificates (PACKTRAM) at the 
recommendation of the Standing Advisory Group on the Safe 
Transport of Radioactive Material (SAGSTRAM). The reporting for- 
mat was established at consecutive meetings of SAGSTRAM, 
whose memberships consists of national competent authorities re- 
sponsible for the transport of radioactive material from those 
Member States who have a nuclear industry and others who have 
shown a keen interest in the IAEA's transport safety programme. 
Through the PACKTRAM database, the Secretariat collects admin- 
istrative and technical information on package approval certificates 
to assist national competent authorities in regulating radioactive 
material movements in their country. The database carries informa- 
tion on extant certificates and those that expired within the last two 
complete calendar years. The 1985 Edition of IAEA Safety Series 
No. 6, the 'Regulations for the Safe Transport of Radioactive Mate- 
rial” highlights the role of competent authorities in assuring 
regulatory compliance in their own countries. Package approval 
certificates are an important aspect of that function. This document 
aims to be a useful reference for competent authorities as well as 
for manufacturers and shippers of radioactive material. 6 tabs. 


8448 (INIS-XN—482) Ocean Dumping Control Act. Canada. 
19 Jun 1975. 25p. (In English, French). Order Number 
DE94614278. Source: OSTI; NTIS (US Sales Only); INIS. 

This Act provides for the control of dumping of wastes and other 
substances in the ocean in accordance with the London Conven- 
tion of 1972 on Prevention of Marine Pollution by the Dumping of 
Wastes and other Matter to which Canada is a Party. Radioactive 
wastes are included in the prohibited and restricted substances. 
(NEA). 


8449 (INIS-XN-483) SOR/81-721 - Ocean Dumping Control 
Act, Schedules to the Act, amendment. Canada. 14 Oct 1981. 
1p. (In English, French). Order Number DE94614279. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in Canada Gazette, Part Il, Vol 115, No. 19. 

The amendments to the Schedule of the Ocean Dumping Control 
Act incorporate changes agreed to by Canada under the 1972 Lon- 
don Convention on the Prevention of Marine Pollution by the 
Dumping of Wastes and Other Matter. (NEA). 


8450 (INIS-XN-484) Ocean Dumping Control Regulations. 
Canada. 1978. 18p. (in English, French). Order Number 
DE94614280. Source: OSTI; NTIS (US Sales Only); INIS. 

These Regulations were made further to the Ocean Dumping 
Control Act which provides for restrictions in dumping operations. 
The Regulations contain model applications for permits to dump or 
load a series of materials. (NEA). 


8451 (INIS-XN-485) An Act to amend the Radiation Emit- 
ting Devices Act. Canada. 28 Jun 1984. 11p. (In English, French). 
Order Number DE94614266. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Radiation Emitting Devices Act was amended to provide 
more detailed specifications regarding the definition of such de- 
vices, their labelling, sale and inspection. (NEA). 


8452 (INIS-XN—486) Radiation Emitting Devices Act. 
Canada. 1970. 6p. (In English, French). Order Number 
DE94614267. Source: OSTI; NTIS (US Sales Only); INIS. 

This Act concerns the sale and import of certain radiation emit- 
ting devices. It provides for their inspection and control. (NEA). 


8453 (INIS-XN-487) SOR/72-43 Radiation Emitting De- 
vices Regulations. Canada. 8 Mar 1972. 3ip. (in English, 
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French). Order Number DE94614268. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in Canada Gazette Part Il, Vol. 106, No. 5. 

These Regulations of 10 February 1972, supplemented by SOR/ 
77-895, lay down the ‘classes of radiation emitting devices for the 
purposes of the Radiation Emitting Devices Act. They lay down 
their standards of design and construction and warning sign speci- 
fications and provide for the procedure to be followed by inspectors 
of such devices. The devices include inter alia extra-oral dental x- 
ray equipment, baggage inspection x-ray devices, laser scanners, 
television receivers. (NEA). 


8454 (INIS-XN-488) SOR/75-638 Radiation Emitting De- 
vices Regulations, amendment. Canada. 30 Oct 1975. 2p. (In 
English, French). Order Number DE94614269. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in Canada Gazette, Part Il, Vol. 109, No. 21. 

This amendment dated 28 October 1975 revokes part of the 
Radiation Emitting Devices Regulations dealing with television re- 
ceivers and substitutes other specifications therefore. (NEA). 


8455 (INIS-XN—489) SOR/76-104 Radiation Emitting De- 
vices Regulations, amendment. Canada. 25 Feb 1976. 2p. (in 
English, French). Order Number DE94614270. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in Canada Gazette Part Il, Vol. 110, No. 4. 

This amendment dated 5 February 1976 adds to the Radiation 
Emitting Devices Regulations demonstration-type gas discharge 
devices. (NEA). 


8456 (INIS-XN—490) SOR/89-426, Transport Packaging of 
Radioactive Materials Regulations, amendment. Canada. 13 
Sep 1989. 18p. (In English, French). Order Number DE94614285. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Canada Gazette Part Il, Vol. 123, No. 19. 

These Regulations of 24 August 1989 amend the Transport 
Packaging of Radioactive Materials Regulations by clarifying the 
text and specifying certain requirements. In particular certain defini- 
tions have been replaced, namely those of "Fissile Class Ill 
package” and "Special form radioactive material”. Also, this latter 
material may not be carried without a certificate attesting that it 
meets the requirements of the Regulations. (NEA). 


8457 (INIS-XN—491) SOR/84-435 Uranium Mining (Ontario) 
Occupational Health and Safety Regulations. Canada. 7 Jun 
1984. 6p. (in English, French). Order Number DE94614281. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Canada Gazette Part Il, Vol. 118, No. 13. 

These Regulations provide for the general health and safety of 
employers at uranium mining facilities in Ontario and adopt by ref- 
erence the laws of Ontario in respect of this matter. (NEA). 


8458 (INIS-XN-492) SOR/88-144, Atomic Energy Control 
Regulations, amendment. Canada. 16 Mar 1988. 5p. (in English, 
French). Order Number DE94614271. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in Canada Gazette Part Il, Vol. 122, No. 6. 

These amendments dated 25 February 1988 mainly concern 
naturally-occurring radioactive prescribed substances (namely, ura- 
nium, thorium, radium, etc.). Any naturally-occurring radioactive 
material in a mineral or other material which has not been related 
to an activity associated with the development, application or use 
of atomic energy, is exempted from the scope of the Regulations. 
The Regulations will therefore not apply to such radioactive sub- 
stances present in building materials or in minerals commonly used 
in industrial activities which are not associated with the nuclear fuel 
cycle. This exemption does not apply to such material in connec- 
tion with import contro] and preparation for transport. (NEA). 


8459 (INIS-XN—493) Atomic Energy Control Regulations. 
Canada. 27 Aug 1992. 31p. (In English, French). Order Number 
DE94614272. Source: OSTI; NTIS (US Sales Only); INIS. 

This is the consolidated text of the Atomic Energy Control Regu- 
lations of 17 March 1960, with amendments to 27 August 1992. 
The Regulations cover the licensing of nuclear facilities, radiation 


sources, including uranium mining, radiation protection questions, 
etc. (NEA). 
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8460 (INIS-XN-499) SOR/83-740 - Transport Packaging of 
Radioactive Materials Regulations. Canada. 12 Oct 1983. 56p. 
(In English, French). Order Number DE94614286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in Canada Gazette Part Il. 

These Regulations establish requirements for packaging and 


safety marking of radioactive materials preparatory to transport. 
(NEA). 


8461 (INIS-XN-500) SOR/92-150, Transport Packaging of 
Radioactive Materials Regulations, amendment. Canada. 11 
Mar 1992. 2p. (In English, French). Order Number DE94614287. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Canada Gazette Part Il, Vol. 126, No. 6. 

The Transport Packaging Regulations were amended on 27 
February 1992 in order to simplify the registration procedure for 
users of certified packages for the transport of radioactive materi- 
als. (NEA). 


8462 (INIS-XN—501) 14477 - Order of 27 May 1993 pub- 
lishing the agreement of the Council of Ministers on informing 
the general public in case of a radiological emergency. Spain. 
4 Jun 1993. 2p. (In Spanish). Order Number DE94614282. Source: 
OSTI; NTIS (US Sales Only); INIS. 

These Regulations give effect in Spain to the Council of the Eu- 
ropean Communities Directive 89/618/Euratom on informing the 
general public about health protection measures to be applied and 
steps to be taken in the event of a radiological emergency. (NEA). 


8463 (INIS-XN-502) Order of 20 August 1993 amending 
the Order of 2 November 1976 setting up a Nuclear Safety and 
Radiation Protection Institute. France. 4 Sep 1993. ip. (in 
French). Order Number DE94614320. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in the Journal officiel de la Republique Francaise. 

This Order strengthens the composition of the Institute's directing 
bodies: its Steering Committee and its Scientific Committee, in par- 
ticular by widening their membership to include other leading 
experts. (NEA). 


8464 (INIS-XN-503) Decree No. 93-940 of 16 July 1993 
implementing Act No. 91-1381 of 30 December 1991 on ra- 
dioactive waste management. France. 23 Jul 1993. 2p. (In 
French). Order Number DE94614288. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in the Journal Officiel de la Republique Francaise. 

This Decree provides for the setting up of an underground labo- 
ratory and its licensing. The purpose of the laboratory is to study 
the appropriateness of deep geological formations for the storage 
of radioactive waste. (NEA). 


8465 (KEMAKTA-AR-92-22) Import of metal scrap - risks 
associated with radioactivity. Elert, M. Kemakta Konsult AB, 
Stockholm (Sweden). Nov 1992. 29p. Project SSI-P—702-92. Order 
Number DE94614273. Source: OSTI; NTIS; INIS. 

There is a growing concern in Sweden for the possibility that 
imported metal scrap is radioactive. The recent political and eco- 
nomical changes in eastern Europe and the increased cooperation 
with the CEC has affected Swedens import. In the last years, the 
import of metal scrap from the former USSR has increased consid- 
erably. In view of recent incidents, when radioactive materials have 
been found, the Swedish Radiation Protection Institute has 
detected a need for identifying the potential risk sources and evalu- 
ating the magnitude of the risk associated with the import of metal 
scrap. The purpose of this report is to provide some background 
material concerning import statistics, use of metal scrap in Sweden 
and to identify potential sources of radioactive metal scrap. In addi- 
tion, the radionuclides of most concern has been identified and the 
possibility of detecting them in metal scrap shipments is analyzed. 


84 ERA Vol. 19, No. 4 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 
Refer also to citation(s) 9928, 9939, 9940 


8466 (INFO-0430) AECB staff annual report of Bruce 
Heavy Water Plant operation for the year 1991. Atomic Energy 
Control Board, Ottawa, ON (Canada). Nov 1992. 13p. Order Num- 
ber DE94613581. Source: OSTI; NTIS (US Sales Only); INIS. 
Bruce Heavy Water Plant operation was acceptably safe in 1991. 
There were no breaches of any of the regulations issued under the 
authority of the Atomic Energy Control Act. There was one violation 
of the operating licence. For one hour on October 30, 1991, water 
leaving the plant contained more hydrogen sulphide than Ontario 
regulations allow. There was no threat to public health or safety or 
harm to the environment as a result of this violation. One worker 
was overcome by hydrogen sulphide. The worker did not lose con- 
sciousness, but had the symptoms of H2S poisoning. Ontario 
Hydro took actions to increase awareness of the Operating Policy 
and Principles at Bruce Heavy Water Plant during 1991. All person- 
nel attended a training course, and Ontario Hydro is reviewing all 
Bruce Heavy Water Plant documentation to ensure it is consistent 
with the Operating Policies and Principles. Ontario Hydro met 13 of 
15 safety-related system availability targets. The AECB is satisfied 
appropriate action is being taken to improve the performance of the 
other two systems. Ontario Hydro continued to put heavy emphasis 
on safety training; however, they did not meet some of their other 
training targets. Ontario Hydro completed all of the planned emer- 
gency exercises at Bruce Heavy Water Plant in 1991. (Author). 


8467 (INIS-mf-13763, pp. 2C.11-2C.20) The maintenance 
function at the Bruce heavy water plant (BHWP) of Ontario Hy- 
dro. Thompson, V.O.S. (Ontario Hydro, Tiverton, ON (Canada). 
Bruce Heavy Water Plant). Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 342p. (CONF-8711342-: Canadian Nuclear Soci- 
ety international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). In Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief history and description of the Bruce Heavy water plant is 
provided. The management, organization, and documentation of 
maintenance work at the plant is discussed, including preventive 
maintenance and future programs. 


8468 (INIS-mf-13763, pp. 3A.22-3A.29) The predictive 
maintenance program on rotating equipment at the Bruce 
heavy water plant. Thompson, V.O.S. (Ontario Hydro, Tiverton, 
ON (Canada). Bruce Heavy Water Plant); Mercer, W.P; MacKim- 
mie, G.W. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
342p. (CONF-8711342-: Canadian Nuclear Society international 
conference on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Predictive Maintenance Program (PMP) on rotating equip- 
ment at Bruce Heavy Water Plant is divided into two functions, a 
Vibration Monitoring Program and a Vibration Analysis Program. 
The PMP has been greatly enhanced by purchase of the Vitec 
DC* Data Collector. 


8469 (INiS-mf-13765, pp. G4-G5) Bulk getters for tritium 
storage. Shmayda, W.T. (Ontario Hydro, Toronto, ON (Canada). 
Research Center); Kherani, N.P. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 135p. (CONF-8606428-: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Conference summaries. Order Number DE94612262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TRITIUM/hydrogen storage; GETTERS; 
TRITIDES; TRITIUM; TRITIUM EXTRACTION PLANTS; TRITIUM 
RECOVERY; URANIUM HYDRIDES 


8470 (JAERI-M-93-188) Separation characteristics of 
cryogenic distillation column having feedback stream: Separa- 
tion experiment with H-D system. Yamanishi, Toshihiko (Japan 





Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Hayashi, Takumi; Nakamura, Hirofumi; 
Okuno, Kenji; Sherman, R.H.; Taylor, D.; Barnes, J.W.; Bartlit, J.R. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 1993. 
37p. Order Number DE94737935. Source: OSTI; NTIS; INIS. 

The first experiment for the column having a feedback stream 
was successfully performed with H-D system at the TSTA. Several 
computer codes were arranged for simulation of this column. Slight 
modifications were made on the computer codes to obtain better 
convergence in the simulation and to consider more factors such 
as dead volumes and by-pass flows. Characteristics of the column 
having a feedback stream were studied by the simulation works 
with the H-D system. It was observed that flow rate and location of 
side stream had considerable effects on column performance. A 
method for determination of the flow rate and location of side 
stream was also discussed from the simulation results. A signifi- 
cant result observed from the experiment was that high purity Do 
was obtained from bottom of the column having a feedback 
stream; while for the column without the feedback stream, HD was 
a major component in the bottom stream. The effect of the feed- 
back stream was thus experimentally verified. (author). 


8471 (UCRL-LR—111984-94-1) Isotope separation and 
advanced manufacturing technology: Volume 2, No. 2, Semi- 
annual report, Aprit+-September 1993. Kan, Tehmanu; Carpenter, 
J. (eds.). Lawrence Livermore National Lab., CA (United States). 
[1993]. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94006423. Source: OSTI; NTIS; GPO Dep. 

This is the second issue of a semiannual report for the lsotope 
Separation and Advanced Manufacturing (ISAM) Technology 
Program at Lawrence Livermore National Laboratory. Primary ob- 
jectives of the ISAM Program include: the Uranium Atomic Vapor 
Laser Isotope Separation (U-AVLIS) process, and advanced manu- 
facturing technologies which include industrial laser materials 
processing and new manufacturing technologies for uranium, pluto- 
nium, and other strategically important materials in support of DOE 
and other national applications. Topics included in this issue are: 
production plant product system conceptual design, development 
and operation of a solid-state switch for thyratron replacement, 
high-performance optical components for high average power laser 
systems, use of diode laser absorption spectroscopy for control of 
uranium vaporization rates, a two-dimensional time dependent hy- 
drodynamical ion extraction model, and design of a formaldehyde 
photodissociation process for carbon and oxygen isotope separa- 
tion. 
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Refer also to citation(s) 9629, 9725, 10116, 10510, 10909, 11225, 
11226 


8472 (BNL—49839) Coherent Compton X-ray sources. Luc- 
cio, A.; Miceli, L. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9310256—1: Monochromatic x-ray workshop, Nashville, TN (United 
States), 29-30 Oct 1993). Order Number DE94005455. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Coherent X-Rays can be produced by scattering of laser light by 
a beam of relativistic electrons, provided that the electron beam is 
density modulated or the scattering is done at, or near 90°. Since 
the coherent scattering is proportional to N?, where N is the num- 
ber of electrons, and the incoherent scattering is proportional to N, 
also a modest degree of coherence can substantially increase the 
X-Ray yield. The theory of laser-electron beam scattering is re- 
viewed and compared with the emission of radiation by an electron 
beam in an undulator. Examples of the practical implementation of 
an intense source of coherent X-Rays are discussed. 


8473 (CEEP-93-15, pp. 193-201) Radiation based 
measurement techniques in two-phase flow. Elias, E. (Technion- 
Israel Inst. of Tech., Haifa (Israel). Dept. of Mechanical 
Engineering). Ben-Gurion Univ. of the Negev, Beersheba (israel). 
Center for Energy and Environmental Physics. Feb 1993. 302p. 
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(CONF-9302163—: 5. Sede Boger symposium on solar electricity 
production, Sede Boger (Israel), 15-17 Feb 1993). In Proceedings 
of the fifth Sede Boger symposium on solar electricity production. 
Order Number DE94612246. Source: OSTI; NTIS (US Sales Only); 
INIS. x 

This paper addresses the problem of average void fraction mea- 
surement in two-phase flows. The performance of two different 
non-intrusive techniques, using gamma and neutron attenuation, 
are analyzed and compared. Although gamma and neutron densit- 
ometry are well developed techniques for measuring the flow 
density of homogeneously dispersed multi-component or multi- 
phase fluids, their use in non-uniform two-phase flows remains 
limited. This is because the traditional single beam densitometer 
measures the chordal average density rather then the average 
density across the flow channel. Since the ratio between the 
chordal and average flow densities depends on the flow regime, a 
calibration curve obtained for homogeneous flow may be invalid 
when separated flow regime is measured. Some improvement in 
the ability to detect average void fraction of non-homogeneous 
mixtures can be achieved by employing a multi-beam gamma den- 
sitometer, a scanning gamma gauge or a single wide beam of 
gamma or neutrons. This study concentrates on the application of 
a wide beam and a single detector configuration. (author). 


8474 (CONF-931108-76) lon beam synthesis of irSi, by 1- 
MeV Ir ion implantation into Si(111). Sjoreen, T.P. (Oak Ridge 
National Lab., TN (United States)); Hinneberg, H.J. Oak Ridge Na- 
tional Lab., TN (United States). Nov 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 3 dec 1993. Order 
Number DE94006556. Source: OSTI; NTIS; GPO Dep. 

The formation of a Si/irSig/Si heterostructure by 1-MeV Ir ion im- 
plantation and subsequent annealing has been studied for different 
doses (0.1-2.25 x 101” Ir/cem?), substrate temperatures (450— 
600C) and annealing temperatures (1000—1200C) using Rutherford 
backscattering spectrometry, ion channeling and cross-sectional 
transmission electron microscopy. The heterostructure formation is 
observed to depend strongly on the processing conditions. The 
best structure, nearly continuous and precipitate-free, is obtained 
by implanting 1.8-2.0 x 1017 Ir/cm? at a substrate temperature of 
550C and annealing at 1100C for 5 h. A stoichiometric IrSig layer 
can also be produced by furnace annealing at 1150C for 1 h or by 
rapid-thermal-annealing at 1200C for 3 min. Other substrate tem- 
peratures generally lead to a structure with a discontinuous IrSig 
layer frequently interrupted by large surface precipitates or islands. 
Origin of these islands, as well as dependence of heterostructure 
on processing parameters, is discussed. 


8475 (DOE/ET/31022-T1) Marine exposure of a_ half- 
module: Progress report. San Diego State Univ., CA (United 
States). [1990]. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al01-76ET31022. Order Number 
DE94003927. Source: OSTI; NTIS; INIS; GPO Dep. 

The samples previously irradiated for quantification of elements 
through their short-lived radionuclides were re-irradiated for 4 hours 
in the UCI reactor at full-power. Subsequently, from 1-2 days fol- 
lowing irradiation, until 1-2 months later gamma ray spectra were 
acquired. In this interval 3-4 spectra were taken. The counting pe- 
riods were brief initially (1 hour) and were increased to longer 
periods (24-48 hours) with progression of time. in addition 25 ele- 
mental standards were neutron bombarded for 1 hour and gamma 
ray analyzed at suitable times after the irradiation. In FWPF, the 
concentration was uniformly low. It should be noted that iridium 
was detected in this material at a concentration of 6.5 parts per 
billion and could be the result of cross-contamination in the prepa- 
ration of the sample. With regard to the HMSDs, a number of 
elements such as scandium, chromium, cobalt, strontium, the rare- 
earths, hafnium and uranium are present in amounts that bear 
resemblance to their concentrations in the local sediment. Iron was 
the major component in the HMSD M (54.1%). The quantity of iron 
in the HMSD S is also substantially greater than could be ac- 
counted for from its sedimentary content. Silver appeared in the 
HMSD W and S at 12.1 and 3.3 ppM, respectively and gold in the 
sub-ppM range for each of the HMSDs. Their source is unknown. 
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Iridium was present in HMSD W and M at concentrations signifi- 
cantly greater than in the FWPF. The previous report cited calcium 
as the major component in the GIS spots. In accord with this find- 
ing, another alkaline earth metal, strontium, was also present at 
high levels in this sample. Also to be noted was a concentration of 
tantalum that greatly exceeded amounts present in the HMSDs, a 
concentration of uranium an order of magnitude higher than in the 
sediment, and a concentration of iridium several orders of magni- 
tude greater than in the HMSDs. 


8476 (INIS-mf-13748, pp. 93-105) Radiation applications 
of physical chemistry. Talrose, V.L. (institue of Energy Problems 
of Chemical Physics, USSR Academy of Science, Moscow (Rus- 
sian Federation)). Ministry of Energy and Infrastructure, Jerusalem 
(Israel); Ben-Gurion Univ. of the Negev, Beersheba (Israel); 
Moscow International Energy Club, Moscow (Russian Federation). 
1993. (CONF-9105438-: 1. energy conference Israel-former 
USSR, Beer-Sheva (Israel), 13-15 May 1991). In First energy con- 
ference Israel-former USSR: Proceedings. 170p. Order Number 
DE94613364. Source: OSTI; NTIS (US Sales Only); INIS. 

Many chemical energy problems have a physical chemistry na- 
ture connected with chemical kinetics and thermodynamics. In our 
country, the development in this field is associated with the name 
N.N. Semenov, who was involved in a large number of fundamen- 
tal and applied physical chemistry problems. Energy development 
during the last decades created or sharpened new problems. Our 
new Institute, the Institute of Energy problems of Chemical 
Physics, USSR Academy of Sciences, is dealing with some of 
them. The present article is an overview of our work on radiation 
applications. Examples of the use of radiation in power industry 
(such as coal gasification), tire production, mechanical joints, metal 
powder production and sterilization of pharmaceutical products are 
given. Methods and problems involved in these applications are 
discussed and the great potential for vast utilization is demon- 
strated. (authors). 


8477 (INIS-mf—13764, pp. 241-245) Electron beams: A new 
technology in the forest industry. Stirling, A.J. (AECL Accelera- 
tors, Kanata ON (Canada)). Canadian Nuclear Association, Toronto, 
ON (Canada). 1992. 449p. (CONF-920641—: Annual conference of 
the Canadian Nuclear Association and the Canadian Nuclear Soci- 
ety, St. John (Canada), 7-10 Jun 1992). In Proceedings of the 32. 
annual conference of the Canadian Nuclear Association. Order 
Number DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

In the thermomechanical pulping treatment of black spruce and 
loblolly pine, pretreatment of the chips in an electron beam at a 
dosage level of 30 kGy resulted in a 20-30% energy saving, but at 
the cost of some loss of tear strength. In the case of aspen chips, 
a significant saving in energy was obtained, with no loss of tear 
strength. Electron beam treatment can also be used in viscose pro- 
duction to reduce the use of chemicals. AECL’s IMPELA 10 MeV 
50 kW linear accelerator can be used to treat about 250 tonnes of 
wood chips per day. 


8478 


(INIS-mf-13765, pp. B11-B12) A review of applica- 
tions of radiolysis in the adsorbed state. Dickson, L.W. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Singh, A.; Toft-Hall, A. Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 135p. (CONF-8606428-: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 


11 Jun 1986). In Conference summaries. Order Number 
DE94612262. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADIOLYSI|S/adsorption; ACTIVATED 
CARBON; BIBLIOGRAPHIES; COAL; COLUMN PACKING; DRINK- 
ING WATER; ELECTRON BEAMS; EXTRACTION COLUMNS; 
LINEAR ACCELERATORS; LIQUID WASTES; RADIOLYSIS; AD- 
SORPTION; SILICON OXIDES; SULFUR CONTENT; WASTE 
PROCESSING; WATER TREATMENT 


8479 (INIS-mf—13765, pp. F1-F3) The role of R and D in fa- 
cilitating industrial use of radiation processing. Iverson, S.L. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment). Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 135p. (CONF-8606428-: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
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1986). In Conference summaries. Order Number DE94612262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADIOSTERILIZATION/commercialization; 
COBALT 60; CROSS-LINKING; ELECTRON BEAMS; FOOD; 
GRAFT POLYMERS; MEDICAL SUPPLIES; RADIOSTERILIZA- 
TION; COMMERCIALIZATION; RESEARCH PROGRAMS 


8480 (INIS-mf-13770, pp. 33-36) Cobalt-60 irradiation facil- 
ity and none-food products. Vo Van Thuan (irradiation Centre, 
Hanoi (Viet Nam)). Viet Nam National Atomic Energy Commission, 
Ha Noi (Viet Nam). 1990. (in Vietnamese). (CONF-9005453-: 1. 
National Conference on Radiation Industry, Hanoi (Viet Nam), 30- 
31 May 1990). In Radiation Technology: Proceedings of the first 
National Conference on Radiation Industry organized by Vietnam 
National Atomic Energy Commission and Executive Committee of 
Hanoi, Hanoi (VN), 30-31 May 1990. 66p. Order Number 
DE94612911. Source: OSTI; NTIS (US Sales Only); INIS. 

Analysis has been done on possibility to expand the R and D 
programme of radiation technology on the commercial Cobalt-60 
facility of the Hanoi Irradiation Centre. The irradiator was given by 
the IAEA through the project VIE/8/004 Food Irradiation, but a 
number of none-food products may be tested at this facility. The 
study shows that in Vietnam, a tropical country, insect and mould 
control is important for preservation of raw materials for light indus- 
try and pharmacy. Although the conveyor system is not fit for low 
density medical product, it is still advantageous to be used for ster- 
ilization of carrier of nitrogen fixing preparation. A modification was 
proposed to make a high dose-rate irradiation to develop polymer 
crosslinking. Conclusion is made that for efficient use of the ‘food 
irradiation ’ facility, wide spreading none-food products processing 
is not only possible, but also necessary. (author). 9 refs, 1 fig. 


8481 (INIS-mf—13770, pp. 57-60) High-dose dosimetry sys- 
tem of the Irradiation Centre. Vo Van Thuan; Le Quang Hoa; 
Dinh Ngoc Lan; Tran Manh Hung; Ho Minh Duc. Viet Nam National 
Atomic Energy Commission, Ha Noi (Viet Nam). 1990. (in Viet- 
namese). (CONF-9005453—: 1. National Conference on Radiation 
Industry, Hanoi (Viet Nam), 30-31 May 1990). In Radiation Tech- 
nology: Proceedings of the first National Conference on Radiation 
Industry organized by Vietnam National Atomic Energy Commis- 
sion and Executive Committee of Hanoi, Hanoi (VN), 30-31 May 
1990. 66p. Order Number DE94612911. Source: OSTI; NTIS (US 
Sales Only); INIS. 

High-dose dosimetry system for radiation processing at Hanoi Ir- 
radiation Centre was classified and tested to use. Comparative 
control measurement of Fricke dosimeter and FeCl3 proved the 
Fricke procedure reliable as an absolute standard. It is used to 
make reference curves of other dosimeters such as plastic dosime- 
ters, ethanol chlorobenzen for routine dosimetry control. (author). 6 
figs, 2 tabs, 6 refs. 


8482 (INIS-RU-346, pp. 24-30) Physicotechnical aspects 
of quality assurance in intracavitary radiotherapy with 2Ct- 
sources. Denisenko, O.N.; Kozlov, V.A.; Kapchigashev, S.P.; 
Chernichenko, |.M. Akademiya Meditsinskikh Nauk SSSR, Tomsk 
(Russian Federation). Onkologicheskij Nauchnyj Tsentr. 1992. 
138p. (In Russian). (CONF-9206423—: Fast neutrons in treatment 
of neoplasms, Tomsk (Russian Federation), 16-17 Jun 1992). In 
Fast neutrons in treatment of neoplasms: Proceedings of All-union 
conference. Order Number DE94610668. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Certain physico-technical problems of radiotherapy quality assur- 
ance in case of intracavitary use of Cf-252 sources are considered. 
The main sources of errors and methods of their correction at ev- 
ery stage of preparation and realization of radiotherapy: when 
measuring radiation characteristics of Cf-252 sources, when deter- 
mining dose distribution of single of Cf-252; when introducing the 
sources into cavity and fixing them, when calculating dose distribu- 


tions for actual topographo-analytic characteristics of patients, are 
shown. 5 refs. 


8483 (LA-UR-94-404) Target station design for a 1 MW 
pulsed spallation neutron source. Russell, GJ. (and others); 
Baker, G.D.; Brewton, R.J. Los Alamos National Lab., NM (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-7405-ENG-36. (CONF-9305177— 
16: 12. International collaboration of advanced neutron sources 
meeting (ICANS), Abingdon (United Kingdom), 24-28 May 1993). 
Order Number DE94006161. Source: OSTI; NTIS; INIS; GPO Dep. 

Target stations are vital components of the 1 MW, next genera- 
tion spallation neutron source proposed for LANSCE. By and large, 
target stations design determines the overall performance of the fa- 
cility. Many traditional concepts will probably have to be rethought, 
and many new concepts will have to be put forward to meet the 1 
MW challenge. This article gives a brief overview of the proposed 
neutron spallation source from the target station viewpoint, as well 
as the general philosophy adopted for the design of the LANSCE-II 
target stations. Some of the saliant concepts and features envi- 
sioned for LANSCE-II are briefly described. 


8484 (ORNL-6763) Advanced Neutron Source (ANS) 
Project: Progress report FY 1993. Campbell, J.H. (ed.) (Oak 
Ridge National Lab., TN (United States)); Selby, D.L.; Harrington, 
R.M.; Thompson, P.B. Oak Ridge National Lab., TN (United 
States). Jan 1994. 103p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94006618. Source: OSTI; NTIS; INIS; GPO Dep. 

This report covers the progress made in 1993 in the following 
sections: (1) project management; (2) research and development; 
(3) design and (4) safety. The section on research and development 
covers the following: (1) reactor core development; (2) fuel devel- 
opment; (3) corrosion loop tests and analysis; (4) thermal-hydraulic 
loop tests; (5) reactor control and shutdown concepts; (6) critical 
and subcritical experiments; (7) material data, structure tests, and 
analysis; (8) cold source development; (9) beam tube, guide, and 
instrument development; (10) neutron transport and shielding; (11) 
| and C research and development; and (12) facility concepts. 


8485 (ORNL/M-3207) Detailed heat load calculations for 
the conceptual design of the Advanced Neutron Source reac- 
tor. Wemple, C.A. (EG and G Idaho, Inc., Idaho Falls, ID (United 
States)). Oak Ridge National Lab., TN (United States). Dec 1993. 
508p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE94006307. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A very detailed MCNP model of the Advanced Neutron Source 
reactor has been developed at Idaho National Engineering Labora- 
tory. All reactor components inside the reflector vessel were 
included, and al components were highly segmented. Specific heat 
loads (watts per gram) have been calculated for each segment in 
the model, and system-integrated total powers are compared with 
the design value for the total reactor fission power. The calculated 
results agree very well with the design values. Axial profiles of the 
heat loads are provided for all components of the reactor. Individ- 
ual segment statistical uncertainties were limited wherever 
possible, and the heat loads for all important reflector components 
have a standard deviation below 5%. 


0703 Isotopic Power Supplies 


8486 (LA-12657-PR) Heat Source Technology Programs: 
Quarterly progress report, April-June 1993. George, T.G. 
(comp.). Los Alamos National Lab., NM (United States). Dec 1993. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94005441. Source: 
OSTI; NTIS; GPO Dep. 

This quarterly report describes activities performed in support of 
Cassini fueled-clad production and studies related to the use of 
238PuO, in radioisotope power systems carried out for the Office of 
Special Applications of the US Department of Energy (DOE) by 
Los Alamos National Laboratory (LANL). Most of the activities de- 
scribed are ongoing; the results and conclusions described may 
change as the work progresses. 
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8487 (DOE/MC/26040-3529) Novel hydrogen separation 
device development for coal gasification system applications: 
Final report. Energy Research Corp., Danbury, CT (United 
States). Aug 1993. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-89MC26040. Order Number 
DES94000054. Source: OSTI; NTIS; GPO Dep. 

This study was undertaken for the development of a novel Elec- 
trochemical Hydrogen Separator (EHS) technology for low-cost 
hydrogen separation from coal derived gases. Design and operat- 
ing parameter testing was performed using subscale cells (25 
em*). High Ho purity, >99% is one of the main features of the 
EHS. It was found that No, CO2 and CH, behave as equivalent in- 
erts; EHS performance is not affected by the balance of feed gas 
containing these components. This product purity level is not sacri- 
ficed by increased Hz recovery. CO, however, does adversely 
affect EHS performance and therefore feed stream pretreatment is 
recommended. Low levels of H2S and NH3 were added to the feed 
gas stream and it was verified that these impurities did not affect 
EHS performance. Task 2 demonstrated the scale-up to full size 
multi-cell module operation while maintaining a stable energy re- 
quirement. A 10-cell full-size module (1050 cm? cel! active area) 
was operated for over 3,800 hours and gave a stable baseline per- 
formance. Several applications for the EHS were investigated. The 
most economically attractive systems incorporating an EHS contain 
low pressure, dilute hydrogen streams, such as coal gasification 
carbonate fuel cell systems, hydrogen plant purification and fluid 
catalytic cracker units. In addition, secondary hydrogen recovery 
from PSA or membrane tailstreams using an EHS may increase 
overall system efficiency. 


8488 (DOE/MC/27225-3643) Biological conversion of syn- 
thesis gas: Topical report: Economic evaluations. Clausen, 
E.C.; Gaddy, J.L. Arkansas Univ., Fayetteville, AR (United States). 
Sep 1993. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG21-90MC27225. Order Number 
DE94006487. Source: OSTI; NTIS; GPO Dep. 

The purpose of the proposed research is to develop a technically 
and economically feasible process for biologically producing He 
from synthesis gas while, at the same time, removing harmful sul- 
fur gas compounds. Six major tasks are being studied: culture 
development, where the best cultures are selected and conditions 
optimized for simultaneous hydrogen production and sulfur gas 
removal; mass transfer and kinetic studies in which equations nec- 
essary for process design are developed; bioreactor design 
studies, where the cultures chosen in Task 1 are utilized in continu- 
ous reaction vessels to demonstrate process feasibility and define 
operating conditions; evaluation of biological synthesis gas conver- 
sion under limiting conditions in preparation for industrial 
demonstration studies; process scale-up where laboratory data are 
scaled to larger-size units in preparation for process demonstration 
in a pilot-scale unit; and economic evaluation, where process simu- 
lations are used to project process economics and identify high 
cost areas during sensitivity analyses. The purpose of this report is 
to present economic evaluations for H2 production from synthesis 
gone by Rhodospirillum rubrum. Cases are presented with and 
without light requirements and in stirred tank and immobilized cell 
reactors. In addition, economic information is presented for isolate 
ERIH2 (from Engineering Resources, Inc.) in the two reactors with 
and without H2 recovery. 


8489 (DOE/MC/27225-3644) Biological conversion of syn- 
thesis gas: Topical report: Bioreactor studies. Basu, R.; 
Klasson, K.T.; Clausen, E.C.; Gaddy, J.L. Arkansas Univ., Fayet- 
teville, AR (United States). Sep 1993. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG21-90MC27225. 
Order Number DE94006488. Source: OSTI; NTIS; GPO Dep. 

The purpose of the proposed research is to develop a technically 
and economically feasible process for biologically producing H2 
from synthesis gas while, at the same time, removing harmful sul- 
fur gas compounds. Six major tasks are being studied: culture 
development, where the best cultures are selected and conditions 
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optimized for simultaneous hydrogen production and sulfur gas 
removal; mass transfer and kinetic studies in which equations nec- 
essary for process design are developed; bioreactor design studies, 
where the cultures chosen in Task 1 are utilized in continuous 
reaction vessels to demonstrate process feasibility and define oper- 
ating conditions; evaluation of biological synthesis gas conversion 
under limiting conditions in preparation for industrial demonstration 
studies; process scale-up where laboratory data are scaled to 
larger-size units in preparation for process demonstration in a pilot- 
scale unit; and economic evaluation, where process simulations 
are used to project process economics and identify high cost areas 
during sensitivity analyses. The purpose of this report is to present 
results from bioreactor studies involving Hz production by water 
gas shift and H2S removal to produce elemental sulfur. Many of 
the results for Hz production by Rhodospirillum rubrum have been 
presented during earlier contracts. Thus, this report concentrates 
mainly on H2S conversion to elemental sulfur by R. rubrum. 


8490 (Jue+-2748) Process analysis: Hydrogen from 
methanol and its application in fuel cells for automobiles. 
Ganser, B. Forschungszentrum Juelich GmbH (KFA) (Germany). 
Inst. fuer Energieverfahrenstechnik; Technische Hochschule 
Aachen (Germany). Mar 1993. 119p. (In German). Order Number 
DE94739037. Source: OSTI; NTIS (US Sales Only). 

The progress currently emerging in the optimization of low tem- 
perature fuel cells with respect to efficiency, emission behaviour 
and life time led to a vigorous development aimed at applying 
these fuel cells in motor vehicles. The proposed hydrogen supply 
for a low-temperature fuel cell obtained by reforming a methanol/ 
water-mixture into a hydrogen rich synthesis gas requires a precise 
adjustment of the reforming unit to the fuel cell under the special 
operating conditions of a mobile system. On the basis of results 
from theoretical and experimental studies of methanol reforming, 
various optimization criteria and possible approaches are dis- 
cussed. Considering the limited dynamic behaviour of the reformer 
unit it becomes obvious that an additional battery has to cover the 
intermittent performance requirements for a vehicle. Based on the 
new ECE driving cycle, all drive components of a hybrid system 
with methanol reformer and fuel cell are dimensioned, including all 
foreseeable conversion losses. The calculation of the driving resis- 
tance resulting from the given speed profile provides the driving 
energy for a specified passenger car so that the emission balance 
of the vehicle and of the entire energy conversion chain from the 
primary energy carrier to the wheel can be estimated. Finally it is 
shown that, compared with conventional drive systems, the pro- 
posed hybrid system offers a similar driving performance with a 
much more favourable emission balance. (orig.) 


0802 Storage, Transport, and Handling 


Refer also to citation(s) 9617 
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Refer also to citation(s) 9617 


8491 (EDF—-93-NM-00034) The hydrogen market in refin- 
ing and petrochemicals in France. Lutz, P.; Borel, P. Electricite 
de France (EDF), 92 - Clamart (France). Nov 1991. 14p. Order 
Number DE94614233. Source: OSTI; NTIS (US Sales Only); INIS. 

The french hydrogen market on industrial sites can be divided 
into three main parts. Captive hydrogen is produced by thermofor 
catalytic reforming, catalytic cracking and hydrotreating of vacuum 
distillates, and is consumed in hydrotreating of petrol, hydrodesul- 
furization of gasoil and domestic fuel oil, hydrocracking and 
hydrofining of lubricants. By-product hydrogen is burnt in boilers 
and flare stacks. Merchant hydrogen is sold to users on the open 
market. Currently, thirteen refineries belonging to six companies 
produce 73 million tonnes of petroleum products each year in 
France and release annually a surplus of some 100,000 tonnes of 
hydrogen. The future of refining industry in France depends on the 
quality of the crude oil, the specific characteristics of the end prod- 
ucts, and the developments in user markets. The refining process is 
likely to become more complex by 2005 with an increase in hydro- 
gen requirements. Refineries could then undergo an annual deficit 
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between 140,000 and 230,000 tonnes of hydrogen. The choice of 
the appropriate process to cover this shortfall depends mostly on 
oil companies strategy. (author). 1 fig., 3 tabs., 3 diagrams. 
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8492 (ETDE-GB-524) Arable crops for fuels: Proceed- 
ings. Culshaw, Faith (ed.) (AEA Environment and Energy, Harwell 
(United Kingdom)). Department of Trade and Industry, London 
(United Kingdom). 1992. 188p. (CONF-9212105—: Workshop on 
arable crops for fuels, Solihull (United Kingdom), 15 Dec 1992). 
Order Number DE94730865. Source: OSTI; NTIS (US Sales Only). 

This item includes the proceedings of the Arable Crops for Fuel 
Workshop held in Solihull on 15th December 1992. The workshop 
started by hearing about the Energy Technology Support Unit's in- 
volvement in this area of research and an overview of government 
policy on energy crops, including international trade agreements 
from the Ministry of Agriculture, Fisheries and Food. Papers were 
presented covering topics such as biodiesel, wholecrop and grain 
combustion, the use of miscanthus and other C4 grasses as en- 
ergy crops and the production of bioethanol. The data presented 
were frequently in poster or tabulated form. (UK) 


8493 (ETDE-GB-524, pp. 7-22) ETSU’s involvement in 
arable crops for fuel. Culshaw, Faith (AEA Environment and 
Energy, Harwell (United Kingdom)). Department of Trade and In- 
dustry, London (United Kingdom). 1992. 188p. (CONF-9212105-: 
Workshop on arable crops for fuels, Solihull (United Kingdom), 15 
Dec 1992). In Arable crops for fuels: Proceedings. Order Number 
DE94730865. Source: OSTI; NTIS (US Sales Only). 

Reported here in note form, including questions from the 
audience and various tables, Dr Culshaw's talk covered the in- 
volvement of the Energy Technology Support Unit (ETSU) in the 
production and processing of arable crops for fuel. Possible meth- 
ods of processing were outlined for annual and woody crops. The 
economic and social benefits of growing energy crops on the rural 
communities that produce them were noted. The energy ratios for 
biodiesel were demonstrated and the inputs of biodiesel and 
bioethanol production were compared. Criteria for ideal fuel crops 
were also identified. (UK) 


8494 (ETDE-GB-524, pp. 23-31) MAFF overview - the 
present policy on energy crops, the effect of GATT and CAP. 
Thomas, Richard (Ministry of Agriculture, Fisheries and Food, Low- 
estoft (United Kingdom)). Department of Trade and Industry, 
London (United Kingdom). 1992. 188p. (CONF-9212105-: Work- 
shop on arable crops for fuels, Solihull (United Kingdom), 15 Dec 
1992). In Arable crops for fuels: Proceedings. Order Number 
DE94730865. Source: OSTI; NTIS (US Sales Only). 

This item outlines current United Kingdom government policy on 
energy crops. A representative of the Ministry of Agriculture, Fish- 
eries and Food describes the effect of current international trade 
agreement negotiations on policy on energy crops, particularly ce- 
reals and oilseeds. The success of biofuels is thought to depend 
chiefly on the prevailing fiscal climate. (UK) 


8495 (ETDE-GB-524, pp. 32-41) The European Commis- 
sion’s view of non-wood energy crops. Cardoso, Felisberto 
(Commission of the European Communities, Brussels (Belgium)). 
Department of Trade and Industry, London (United Kingdom). 
1992. 188p. (CONF-9212105—: Workshop on arable crops for fu- 
els, Solihull (United Kingdom), 15 Dec 1992). In Arable crops for 
fuels: Proceedings. Order Number DE94730865. Source: OSTI; 
NTIS (US Sales Only). 

A representative of the European Commission outlines their pol- 
icy on non-wood energy crops. Using note and poster format, the 
author notes environmental, economic and supply advantages to 
the increased use of biofuels within the European Economic Com- 
munity. The use of Rape Methyl Ester (RME) is compared to diesel 
fuel. The use of bioethanol is urged as it can act as a fuel oxy- 
genate, thus aiding ozone maintenance. (UK) 


8496 (ETDE-GB-524, pp. 110-124) Miscanthus as an en- 
ergy crop - experience in Germany. Bassam, N.E. (institut fuer 
Pflanzenbau (FAL), Braunschweig (Germany)). Department of 





Trade and Industry, London (United Kingdom). 1992. 188p. (CONF- 
9212105—: Workshop on arable crops for fuels, Solihull (United 
Kingdom), 15 Dec 1992). In Arable crops for fuels: Proceedings. 
Order Number DE94730865. Source: OSTI; NTIS (US Sales Only). 

The author describes the experience of German farmers growing 
Miscanthus as an Energy Crop. As fossil fuels supplies seem at 
present to have reserves which will last for less than two centuries 
at best, renewable alternatives are urged. The Federal Research 
Centre is concentrating on about sixty plant species for production 
as energy crops in its research programs. Twenty-one Miscanthus 
varieties are on trial for biomass potential. Research data is pre- 
sented in table and map form. (UK) 


8497 (ETDE-GB-524, pp. 125-139) Results of the ETSU 
miscanthus review. Speller, Colin (ADAS, Ely (United Kingdom). 
Arthur Rickwood Research Centre). Department of Trade and In- 
dustry, London (United Kingdom). 1992. 188p. (CONF-9212105-: 
Workshop on arable crops for fuels, Solihull (United Kingdom), 15 
Dec 1992). In Arable crops for fuels: Proceedings. Order Number 
DE94730865. Source: OSTI; NTIS (US Sales Only). 

Greater production levels of Miscanthus in the United Kingdom 
are urged for economic and environmental reasons. Miscanthus 
production could use some of the agricultural land which will be- 
come surplus to food production needs by the year 2000. A review 
conducted by the Energy Technology Support Unit is reported 
which covers all aspects of Miscanthus production and use. Data is 
presented in poster form. (UK) 


8498 (ETDE-GB-524, pp. 140-148) The potential of 
Spartina and other perennial species as energy crops. Potter, 
Lynda (Manchester Univ. (United Kingdom)). Department of Trade 
and Industry, London (United Kingdom). 1992. 188p. (CONF- 
9212105—: Workshop on arable crops for fuels, Solihull (United 
Kingdom), 15 Dec 1992). In Arable crops for fuels: Proceedings. 
Order Number DE94730865. Source: OSTI; NTIS (US Sales Only). 

The author considers the advantages and disadvantages of cord- 
grass (Spartina) as an energy crop. Results from two United 
Kingdom plantations in sandy and clay soils are reported. Data is 
presented in poster, table and graph format. (UK) 


8499 


(ETDE-GB-524, pp. 187-188) Summing up and for- 
mulation of conclusions of the workshop on arable crops for 
fuel. Askew, Melvyn (ADAS, Wolverhampton (United Kingdom)). 
Department of Trade and Industry, London (United Kingdom). 
1992. 188p. (CONF-9212105—: Workshop on arable crops for fu- 
els, Solihull (United Kingdom), 15 Dec 1992). In Arable crops for 


fuels: Proceedings. Order Number DE94730865. Source: OSTI; 
NTIS (US Sales Only). 

This item consists of the concluding remarks made at the Work- 
shop, presented in note form. Bioenergy, being sustainable, is 
thought to be an increasing component of world energy markets 
and should be integrated with the fossil fuels used at present. The 
present cost of petroleum and natural gas does not reflect their 
limited reserves giving biofuels artificially high prices. The use of 
bioenergy crops provides renewable energy sources and energy 
security as well as offering environmental benefits, better agricul- 
tural land use and increased employment potential. Energy policy 
needs to include biofuels in planning and investment strategies. 


Biodiesel, whole crop grain, C4 grasses and bioethanol are also 
discussed. (UK) 


0907 Resources 
Refer also to citation(s) 8543, 8564 


8500 (DOE/FTR-94001485) Travel to Africa to character- 
ize the potential for a renewable energy based, development 
program: Foreign trip report, August 21, 1993—September 10, 
1993. Hirsch, S. National Renewable Energy Lab., Golden, CO 
(United States). 14 Oct 1993. 34p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE94001485. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The trip objective was to characterize the potential for a 
renewable-energy based, development program in the southern 
African countries of Botswana, Lesotho, Zambia and Malawi. 
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These countries were selected based on prior discussions with 
Southern African Development Community (SADC) officials, the 
World Council of Credit Unions and on the results of meetings held 
during SOLTECH93. The team, led by Frank Stewart, the present 
Acting Assistant Secretary for Energy Efficiency and Renewable 
Energy, met with decision makers in government, in the educa- 
tional community, and in the industrial and financial sectors in each 
country in order to learn of their plans for rural development, their 
commitment as demonstrated by policy actions, and the financial 
and technical infrastructures present to support such activities. 


0908 Production 
Refer also to citation(s) 8496, 8497, 8498, 8540 


8501 (DOE/PC/92118-T4) Bench-scale demonstration of 
biological production of ethanol from coal synthesis gas: 
Quarterly report: July 1, 1993—September 30, 1993. Engineering 
Resources, Inc., Fayetteville, AR (United States). [1993]. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92118. Order Number DE94005764. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this report is to present results from culture isola- 
tion and selection studies, bench-scale fermentation experiments, 
and ethanol recovery experiments. Several promising isolates have 
been obtained in addition to Clostridium ljungdahlii, strain PETC, 
and are being used in batch and continuous culture comparison 
studies. C. ljungdahlii is being utilized in two-stage bench-scale re- 
actor studies, aimed at producing ethanol in high concentrations 
from a stable culture system. Finally, solvent comparison studies 
have been performed for the economical recovery of ethanol from 
the fermentation broth. 


8502 (ETDE-GB-524, pp. 167-186) Ethanol production 
from hemicellulose materials; and Paper plus liquid fuels from 
wood and straw. Hartley, Brian (imperial Coll. of Science, Tech- 
nology and Medicine, London (United Kingdom)). Department of 
Trade and Industry, London (United Kingdom). 1992. 188p. (CONF- 
9212105-: Workshop on arable crops for fuels, Solihull (United 
Kingdom), 15 Dee 1992). In Arable crops for fuels: Proceedings. 
Order Number DE94730865. Source: OSTI; NTIS (US Sales Only). 

We use only a small part of what farmers grow. Cellulose, hemi- 
cellulose and lignin are burned uselessly to contribute significantly 
to the Greenhouse Effect. Paper-pulping is the art of separating 
cellulose fibres from hemicellulose and lignin. New paper-pulping 
processes are at hand, using high pressure steam to hydrolyse the 
hemicellulose ‘glue’, which is washed away. The lignin can then be 
removed by organic solvents such as ethanol. The 'ALCELL’ pro- 
cess uses hot aqueous ethanol in continuous fashion to extract 
both. The ethanol must be recovered by distillation, leaving soluble 
‘wood sugars’ and undegraded lignin. The process is economic 
without added value for these major wastes, so both can be con- 
sidered as potential cheap feedstocks for other processes. The 
high calorific value of the undegraded lignin could make it a poten- 
tial diesel fuel. Our research is addressed to making ethanol from 
the 'wood sugars’. We use a thermophilic Bacillus that utilises pen- 
toses anaerobically very rapidly, but does not make much ethanol. 
We have developed a novel continuous two-stage process and 
preliminary results at lab-scale point to an ethanol price around 
$0.20/litre, well below petrochemical ethanol even at pre-Gulf crisis 
prices. (Author) 


8503 (NEI-DK-1414) Report on the R and D, strategies 
and acknowledged collecting systems in relation to source 
separation and use of waste for energy in Denmark. Ramboell, 
Hannemann og Hoejlund A/S, Copenhagen (Denmark). Dec 1992. 
13p. Contract ENS-16146/11-0006; Contract ENS-6146-9206; Con- 
tract ENS Order Number DE94740142. Source: OSTI; NTIS. 

EFP-92. 

The report summarises recent research and development pro- 
grammes carried out in Denmark concerning the conversion of 
municipal solid wastes to energy and public strategies in this field. 
Suitable collection systems and handling facilities available for con- 
version purposes are described. A general, very short introduction 
to Denmark giving mostly statistical data precedes an explanation 
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of current relevant strategy, research, development and demonstra- 
tion programmes in the country. A number of source separation 
and collection systems for solid municipal wastes are described, 
first the overall idea and then the fraction streams for conversion to 
energy. Short synopses of relevant projects are presented. (AB) 


0909 Processing 
Refer also to citation(s) 8561, 8563, 9318, 10446 


8504 (DOE/ER/12125—2) Zeolite catalysis in conversion of 
cellulosics: Annual report. Tsao, G.T. Purdue Univ., Lafayette, 
IN (United States). Lab. of Renewable Resources Engineering. 
[1994]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER12125. Order Number 
DE94006508. Source: OSTI; NTIS; GPO Dep. 

The authors have studied the kinetics of oxylose/xylulose isomer- 
ization in significant detail over a variety of zeolites and obtained 
the pseudo-first order reaction rate constants. The authors have 
found that HY zeolite is still the best material and zeolites are more 
selective than homogeneous acid catalysts where decomposition of 
the sugar compounds is much faster. They have completed, as de- 
scribed in the Year 2 Work Plan, the study of cellobiose hydrolysis 
with an ion exchange resin. The kinetics of the solid-catalyzed re- 
action is qualitatively similar to that for catalysis by homogeneous 
acids. The planned program of NMR studies has revealed the dy- 
namics of sugar molecules within the zeolite cavities. Two 
chemisorbed and a physisorbed state have been identified in HY 
zeolite. A new state, accounting for as much as a half of the sugar, 
has been found in ZSM-5 zeolite. 


8505 (DOE/MC/27225-3602) Biological conversion of syn- 
thesis gas: Limiting conditions/scale-up. Basu, R.; Klasson, 
K.T.; Takriff, M.; Clausen, E.C.; Gaddy, J.L. Arkansas Univ., Fayet- 
teville, AR (United States). Sep 1993. 98p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG21-90MC27225. 
Order Number DE94005815. Source: OSTI; NTIS; GPO Dep. 

The purpose of this research is to develop a technically and eco- 
nomically feasible process for biologically producing H(sub 2) from 
synthesis gas while, at the same time, removing harmful sulfur gas 
compounds. Six major tasks are being studied: 1. Culture develop- 
ment, where the best cultures are selected and conditions 
optimized for simultaneous hydrogen production and sulfur gas re- 
moval; 2. Mass transfer and kinetic studies in which equations 
necessary for process design are developed; 3. Bioreactor design 
studies, where the cultures chosen in Task 1 are utilized in continu- 
ous reaction vessels to demonstrate process feasibility and define 
operating conditions; 4. Evaluation of biological synthetic gas con- 
version under limiting conditions in preparation for industrial 
demonstration studies; 5. Process scale-up where laboratory data 
are scaled to larger-size units in preparation for process demon- 
stration in a pilot-scale unit; and 6. Economic evaluation, where 
process simulations are used to project process economics and 
identify high cost areas during sensitivity analyses. 


8506 (ETDE-GB-523) Thermochemical processing of 
biofuels: Proceedings. Hollingdale, A.; Richards, G.E. (eds.). De- 
partment of Trade and Industry, London (United Kingdom). 1992. 
109p. (CONF-9110523—: Workshop on thermochemical processing 
of biofuels, Birmingham (United Kingdoin), 10 Oct 1991). Order 
Number DE94730938. Source: OSTI; NTIS (US Sales Only). 

This workshop on Thermochemical Processing of Biofuels was 
the first to be organized by the Energy Technology Support Unit 
(ETSU) in this subject area. Within the biofuels area there are a 
number of feedstock based programmes for landfill gas, agriculture 
and forestry, municipal waste and special industrial wastes such as 
tyres, clinical waste, poultry litter and sewage sludge. There is po- 
tential for utilisation of all these materials as an energy resource. 
The range of available technologies for exploiting these resources 
is being extended by the development of advanced combustion 
and thermochemical processing technologies. Particular interest 
exists in routes to electricity production and the Department of En- 
ergy (DEn) programme for renewable energy includes a target of 
1000MW of installed capacity from renewable sources by the year 
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2000. The mechanism that was introduced through the 1989 Elec- 
tricity Act to attain this target by bringing forward commercial 
projects is known as the Non Fossil-Fuel Obligation. The question 
of environmental acceptability is also a major priority underpinning 
the interest in thermochemical processing technologies. (Author) 


8507 (ETDE-GB-523, pp. 1-5) Status of the DEn 
programme on thermochemical processing of biofuels. Holling- 
dale, Alec (Energy Technology Support Unit, Harwell (United 
Kingdom)). Department of Trade and Industry, London (United 
Kingdom). 1992. 109p. (CONF-9110523—: Workshop on thermo- 
chemical processing of biofuels, Birmingham (United Kingdom), 10 
Oct 1991). In Thermochemical processing of biofuels: Proceedings. 
Order Number DE94730938. Source: OSTI; NTIS (US Sales Only). 

The scope of technology covered by the thermochemical pro- 
cessing of biofuels is outlined and the available resource quantities 
indicated. The nature of work funded in this programme area by 
the Department of Energy since the late 1970s is discussed and 
some details of current projects are provided. Various factors con- 
sidered include technical advances, equipment suppliers’ capability, 
the Non-Fossil Fuel Obligation, pollution abatement requirements, 
agricultural diversification, sustainable development issues and the 
influence of international activities. This workshop has been set-up 
by Energy Technology Support Unit (ETSU) to assist the process 
of defining options for the formulation of a relevant and updated 
programme strategy for thermochemical processing of biofuels. 
This new strategy is to be presented to the Department of Energy 
(DEn) later this year. (Author) 


8508 (ETDE-GB-5238, pp. 26-44) An international review of 
thermochemical biomass conversion activities. Bridgwater, A.V. 
(Aston Univ., Birmingham (United Kingdom). Energy Research 
Group). Department of Trade and Industry, London (United 
Kingdom). 1992. 109p. (CONF-9110523—: Workshop on thermo- 
chemical processing of biofuels, Birmingham (United Kingdom), 10 
Oct 1991). In Thermochemical processing of biofuels: Proceedings. 
Order Number DE94730938. Source: OSTI; NTIS (US Sales Only). 

This paper briefly describes current research programmes 
around the world on gasification, pyrolysis and liquefaction of bio- 
mass. The Department of Energy through the Energy Technology 
Support Unit (ETSU) at the United Kingdom Atomic Energy Author- 
ity (UKAEA) has recently commissioned a worldwide assessment 
of thermochemical conversion processes for biomass and waste to 
identify promising technologies for further development and appli- 
cation in the UK. The scope and objectives of this project are 
described in relation to other major research efforts. The European 
Community Directorate for Research in Science and Technology is 
part way through a four year framework programme known as 
JOULE - Joint Opportunities for Unconventional and Long term En- 
ergy in Europe. This programme includes a major activity in the 
area of Energy from Biomass which includes biomass production, 
conversion to fuels by biochemical and thermochemical processes, 
utilisation of these fuels in an variety of applications and studies of 
integrated systems for implementation. The relevant activities in 
this programme are described. (Author) 


8509 (ETDE-GB-523, pp. 45-64) Theoretical aspects of 
thermal processing of biomass. Rampling, T. (Warren Spring 
Lab., Stevenage (United Kingdom)). Department of Trade and In- 
dustry, London (United Kingdom). 1992. 109p. (CONF-9110523-: 
Workshop on thermochemical processing of biofuels, Birmingham 
(United Kingdom), 10 Oct 1991). In Thermochemical processing of 
biofuels: Proceedings. Order Number DE94730938. Source: 
OSTI; NTIS (US Sales Only). 

Over the past few decades, biomass and other wastes have 
been competing with other sources of energy, such as coal, oil and 
natural gas. In the early 70s in the United Kingdom, incineration 
was the only fully developed technology which could treat MSW 
and even then relatively few plants were capable of recovering 
energy. In addition, the gas clean-up systems concentrated on par- 
ticulate removal and not on reducing acid gas and other harmful 
emissions. The other potential thermal treatment processes, pyroly- 
sis and gasification, were more complex and not cost competitive. 
Currently, the clean-up costs for combustion of MSW, for example, 
to meet the EC legislation limits are potentially very high and it is 





now a convenient time to reconsider the other processes as alter- 
natives to simple incineration. The paper covers the mechanisms 
of the principal thermal treatment technologies with particular 
emphasis on the moving bed gasification process. It also briefly re- 
views the advantages and disadvantages of the processes and the 
work carried out elsewhere. The role of mathematical modelling in 
the gasification process is also considered. (Author) 


8510 (ETDE-GB-523, pp. 65-73) Power generation from 
biomass in an integrated gasification combined cycle. Hender- 
son, C. (Coal Research Establishment, Cheltenham (United 
Kingdom)); Whitfield, M.R. Department of Trade and Industry, Lon- 
don (United Kingdom). 1992. 109p. (CONF-9110523-: Workshop 
on thermochemical processing of biofuels, Birmingham (United 
Kingdom), 10 Oct 1991). In Thermochemical processing of biofu- 
els: Proceedings. Order Number DE94730938. Source: OSTI; 
NTIS (US Sales Only). 

The Department of Energy are actively encouraging the use of 
biomass as a source of renewable energy in the United Kingdom. 
The experience and knowledge of coal-based technologies for 
power generation has placed the Coal Research Establishment 
(CRE) in a good position to examine biofuel-based power genera- 
tion. The Energy Technology Support Unit (ETSU) therefore invited 
CRE to undertake a short piece of study work into biofuel-based 
integrated gasification combined cycle power generation. The re- 
sults of this study are summarised in this paper. (Author) 


8511 (ETDE-GB-523, pp. 75) Thermochemical processing 
of biofuels workshop questions and discussion following 
morning session. Rampling, T.; Melville, P.; Whitfield, M.; Bridg- 
water, A.V.; Booth, R. Department of Trade and Industry, London 
(United Kingdom). 1992. 109p. (CONF-9110523-—: Workshop on 
thermochemical processing of biofuels, Birmingham (United King- 
dom), 10 Oct 1991). In Thermochemical processing of biofuels: 
Proceedings. Order Number DE94730938. Source: OSTI; NTIS 
(US Sales Only). 

Short communication. BIOMASS/gasification; BIOMASS; GASIFI- 
CATION; LIGNIN; CELLULOSE; BIOCONVERSION; PAYBACK 
PERIOD; POWER GENERATION 


8512 (ETDE-GB-523, pp. 82-88) Implementation of small- 
scale biomass energy technologies. Breag, G.R. (Natural 
Resources Inst., Chatham (United Kingdom)). Department of Trade 
and Industry, London (United Kingdom). 1992. 109p. (CONF- 
9110523—: Workshop on thermochemical processing of biofuels, 
Birmingham (United Kingdom), 10 Oct 1991). In Thermochemical 
processing of biofuels: Proceedings. Order Number DE94730938. 
Source: OSTI; NTIS (US Sales Only). 

The Natural Resources Institute (NRI) is an internationally recog- 
nised centre of expertise on the natural resources sector in 
developing countries. It forms an integral part of the British Gov- 
ernment’s overseas aid programme. This paper outlines the main 
activities of NRI in the transfer of technology on the small-scale in 
the biomass energy field and emphasis is placed on related envi- 
ronmental aspects. It presents examples of the technologies which 
include direct combustion, carbonisation (with and without waste 
heat recovery) and gasification for the generation of process heat 
and motive power. (Author) 


8513 


(ETDE-GB-523, pp. 89-94) Monitoring and promo- 
tion of pyrolysis plant. McKenzie, K.A. (AEA Technology, Harwell 
(United Kingdom)). Department of Trade and Industry, London 
(United Kingdom). 1992. 109p. (CONF-9110523—: Workshop on 
thermochemical processing of biofuels, Birmingham (United King- 
dom), 10 Oct 1991). In Thermochemical processing of biofuels: 


Proceedings. Order Number DE94730938. Source: OSTI; NTIS 
(US Sales Only). 

The disposal of tyres is an important economic and environmen- 
tal issue in most industrialised countries. Although accounting for 
less than one per cent by weight of industrial, commercial and do- 
mestic waste, tyres represent a significant recycling opportunity. 
The combination of the disposal problem and recycling opportunity 
offers a challenge to the disposal, recycling and reclamation indus- 
tries. The rising disposal costs and increased awareness of 
markets for reclaimed energy and materials are already leading to 
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a number of organisations to focus on the commercial potential of- 
fered by waste tyres. Batch pyrolysis of tyres offers a simple, clean 
and inexpensive method for disposing of scrap tyres. The TP 2000 
tyre pyroliser is capable of handling approximately 1,000 tonnes of 
tyre a year to produce recyclable materials - oil, gas, carbon and 
steel. Results of research and development work on a full-scale 
prototype facility at Harwell Laboratory are given in the presenta- 
tion. The paper describes the uses of the recyclable products and 
provides an economic assessment of the process. (Author) 


8514 (ETDE-GB-523, pp. 95-96) Thermochemical process- 
ing of biofuels workshop questions and discussion following 
afternoon session. Bridgwater, A.V. (and others); McKenzie, K.; 
Robinson, A.P. Department of Trade and Industry, London (United 
Kingdom). 1992. 109p. (CONF-9110523—: Workshop on thermo- 
chemical processing of biofuels, Birmingham (United Kingdom), 10 
Oct 1991). In Thermochemical processing of biofuels: Proceedings. 
Order Number DE94730938. Source: OSTI; NTIS (US Sales Only). 

Short communication. TIRES/pyrolysis; GAS TURBINE 
ENGINES/energy efficiency; WASTE DISPOSAL; TIRES; PYROLY- 
SIS; RECYCLING; BIOMASS; COCONUTS; WASTE HEAT 
UTILIZATION; SULFUR; OPERATING COST 


8515 (ETDE-GB-523, pp. 98-106) Thermochemical pro- 
cessing of biofuels workshop open forum. Breag, G. (and 
others); Andrews, D.; Santen, A. van. Department of Trade and In- 
dustry, London (United Kingdom). 1992. 109p. (CONF-9110523—: 
Workshop on thermochemical processing of biofuels, Birmingham 
(United Kingdom), 10 Oct 1991). In Thermochemical processing of 
biofuels: Proceedings. Order Number DE94730938. Source: 
OSTI; NTIS (US Sales Only). 

Short communication. BIOMASS/power generation; 
IGNITION + ENGINES/mechanical efficiency; © DUAL-PURPOSE 
POWER PLANTS/cogeneration; BIOMASS; GASIFICATION; 
ENERGY EFFICIENCY; TRANSPORT; UNITED KINGDOM; 
ELECTRIC POWER; SPACE HEATING; DISTRICT HEATING; CO- 
GENERATION; RAW MATERIALS 


SPARK 


8516 (ETDE-GB-524, pp. 42-71) Biodiesel production and 
use in Austria. Korbitz, Werner. Department of Trade and Indus- 
try, London (United Kingdom). 1992. 188p. (CONF-9212105-: 
Workshop on arable crops for fuels, Solihull (United Kingdom), 15 
Dee 1992). In Arable crops for fuels: Proceedings. Order Number 
DE94730865. Source: OSTI; NTIS (US Sales Only). 

The author describes the production and use of biodiesel in Aus- 
tria. The rising price of oil in the early 1980s led to experiments to 
develop engines running on biodiesel. Economics and environmen- 
tal benefits from the use of biofuels are noted as well as the 
alterations in energy imports and hence dependence on petroleum 
supplies. (UK) 


8517 (ETSU-B/B-5/00080/REP) Landfill gas enhancement 
studies. The Brogborough test cells. Croft, B. (Environmental 
Safety Centre, Harwell (United Kingdom)); Fawcett, T. AEA Envi- 
ronment and Energy, Harwell (United Kingdom). 1993. 112p. Order 
Number DE94740088. Source: OSTI; NTIS (US Sales Only). 

This report describes work to determine how landfill gas produc- 
tion can be influenced by the composition of the waste or by 
landfill site management practices. Although primarily aimed at 
evaluating practical methods of enhancing gas production for utili- 
sation, environmental benefits will accrue if gas production can be 
concentrated into a shorter period. This would lead to faster stabili- 
sation of the waste and hence earlier site closure. In addition to 
landfill gas production, effects on leachate formation and composi- 
tion and waste settlement rates are also reported. (author) 


8518 (ETSU-B/M-3/00388/04/REP) Downdraft gasifiers un- 
der 200kWe. LRZ Ltd., Buntingford (United Kingdom). 1993. 29p. 
Sponsored by AEA Environment and Energy, Harwell (United King- 
dom). Order Number DE94742840. Source: OSTI; NTIS (US Sales 
Only). 

Concern for the environment, fears over dwindling resources of 
fossil fuels, combined with the desire to utilise agricultural land for 
non-food uses, have stimulated interest in farm and forest pro- 
duced biomass fuels. Such fuels are bulky and expensive to 
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transport, limiting economic haulage distances. Conversion oppor- 
tunities near the point of production are most likely to be into 
domestic heating: a limited market, or into electricity: a large mar- 
ket. Electricity generation can either be by: steam plant: inefficient 
at small sizes and capital intensive; or gasification to run internal 
combustion engines: more efficient at small sizes than steam, but 
largely unproven commercially. Gasification at under 200kW electri- 
cal output will be by use of a downdraft gasifier producing 
combustible gas for a spark or compression ignition engine. The 
simple design of the gasifier and gas cleaning equipment combined 
with mass produced engines in this size range give a generating 
set with a low capital cost. (Author) 


8519 (LBL-34669) Recovery of carboxylic acids at pH 
greater than pKs. Tung, L.A. Lawrence Berkeley Lab., CA (United 
States). Aug 1993. 388p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract ACO3-76SF00098. Order Number 
DE94007030. Source: OSTI; NTIS; GPO Dep. 

Economics of producing carboxylic acids by fermentation is often 
dominated, not by the fermentation cost, but by the cost of recov- 
ering and purifying the acids from dilute aqueous solutions. 
Experiments were performed to measure uptakes of lactic and suc- 
cinic acids as functions of pH by basic polymeric sorbents; sorbent 
regeneration was also tested. Performance at pH > pKa and re- 
generability depend on sorbent basicity; apparent pK, and 
monomer pKa can be used to predict sorbent performance. Two 
basic amine extractants, Alamine 336 and Amberlite LA-2, in were 
also studied; they are able to sustain capacity to higher pH in dilu- 
ents that stabilize the acid-amine complex through H bonding. 
Secondary amines perform better than tert-amines in diluents that 
solvate the additional proton. Competitive sulfate and phosphate, 
an interference in fermentation, are taken up by sorbents more 
strongly than by extractants. The third step in the proposed fer- 
mentation process, the cracking of the trimethylammonium (TMA) 
carboxylate, was also examined. Because lactic acid is more solu- 
ble and tends to self-esterify, simple thermal cracking does not 
remove all TMA; a more promising approach is to esterify the TMA 
lactate by reaction with an alcohol. 


8520 (NEI-DK-1398) Management of household wastes, 
that have been sorted at the source, at Sinding biomass con- 
version plant. Herning Kommunale Vaerker (Denmark). 1993. 99p. 
(In Danish). Order Number DE94740131. Source: OSTI; NTIS. 
Throughout the course of one year experiments have been 
made with anaerobic digestion of food wastes, that have been 
sorted from other household wastes at the source, in a rural area 
in Denmark. A prototype system was erected in relation to a bio- 
mass conversion plant in Sinding-Oerre where the aim was to mix 
the food wastes with manure slurries so that a suitable moisture 
content was achieved. The resulting material was then purified at a 
temperature of 70 degrees centigrade for one hour, and fermented 
at the correct thermophilic temperature. After this process the un- 
wanted materials such as plastics were removed by the use of a 
traditional separator and heavier materials were removed by sink- 
ing in the mixture. The result was a final product containing no 
unwanted materials, that constituted no health hazard, that had the 
allowed content of heavy metals, where only a small amount of un- 
wanted materials had to be removed (about 8% of the incoming 
household waste) that produced a satisfactory quantity of methane 
in relation to the quality of the raw material, and where a large 
amount of heavy materials such as stones, glass, and metal sank 
to the bottom of the first tank (ca. 10%). At the present time the 
system does not operate in a wholly satisfactory manner and a 
number of modifications are required. The original household 
wastes were not sorted properly, and it is noted that the content of 


garden waste increased the cost of management considerably. 
(AB) 


8521 (NEI-DK-1425) Straw for energy production: Tech- 
nology - environment - economy. Nikolaisen, L. (ed.); Nielsen, 
C.; Larsen, M.G.; Keller, P.; Krag Henriksen, L. Videncenter for 
Halm- og Flisfyring (Denmark). 1992. 46p. Contract ENS-51161- 
93.0081. Order Number DE94740159. Source: OSTI; NTIS. 

Also published in Danish and German. 


92 ERA Vol. 19, No. 4 


Currently, there are 60 straw-fired district heating plants in oper- 
ation in Denmark many of which supply energy to small towns or 
villages. Even the smallest (2 MW) serving 200 houses can have a 
sound economy. 1.4% of Denmark's fuel demand is covered by 
straw} but there is enough of this fuel to cover 7.3% of total needs. 
Increased use, it is claimed, of straw as fuel would have positive 
effects on the agricultural sector, the environment and on present 
rates of unemployment. Chances for utilizing straw as fuel are in- 
creased by the growing amount of cogeneration plants that are 
being established in Denmark. The Danish government encour- 
ages, and helps finance, activities aimed at developing the use of 
straw as fuel. The aim of the publication is to present basic know- 
how on straw quantities, the handling of straw, straw-fired district 
heating and cogeneration plants, related technologies etc., which 
could be useful for those interested in establishing a straw-fired 
plant. Economic and environmental aspects are also dealt with. 
(AB) (50 refs.) 


8522 (NEI-DK-1426) Wood chips for energy production: 
Technology - environment - economy. Suadicani, K. (Danish 
Forest and Landscape Research Institute (Denmark)); Evald, A.; 
Houmann Jakobsen, H. Videncenter for Halm- og Flisfyring (Den- 
mark). 1993. 47p. Order Number DE94740160. Source: OSTI; 
NTIS; INIS. 

Also published in Danish and German. 

It is stated that Danish politicians increasingly recognize the ad- 
vantages of exploiting forest resources, but there are still obstacles 
that stand in the way of total utilization. Currently there are 25 
wood-chip fired district heating plants in Denmark. There is an 
increasing number of wood-chipped fired plants in operation in in- 
stitutions and there are about 25 previously coal-fired plants that 
have been converted during the last five years to the use of wood 
pellets made from dry wood waste. Danish energy policy continues 
to focus on cogeneration plants because of environmental factors. 
The document presents information on available wood chip quanti- 
ties, on the handling of this type of fuel, its use in district heating 
and cogeneration plants and technological, economical and envi- 
ronmental aspects. (AB) (46 refs.) 


8523 (NREL/CP-420-6032) Low cost materials of con- 
struction for biological processes: Proceedings. National 
Renewable Energy Lab., Golden, CO (United States). 13 May 
1993. 233p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. (CONF-9305310—: Low 
cost materials of construction for biological processes, Colorado 
Springs, CO (United States), 18 May 1993). Order Number 
DE94000218. Source: OSTI; NTIS; GPO Dep. 

The workshop was held, May 1993 in conjunction with the 15th 
Symposium on Biotechnology for Fuels and Chemicals. The pur- 
pose of this workshop was to present information on the biomass 
to ethanol process in the context of materials selection and through 
presentation and discussion, identify promising avenues for future 
research. Six technical presentations were grouped into two ses- 
sions: process assessment and technology assessment. In the 
process assessment session, the group felt that the pretreatment 
area would require the most extensive materials research due the 
complex chemical, physical and thermal environment. Discussion 
centered around the possibility of metals being leached into the 
process stream and their effect on the fermentation mechanics. 
Linings were a strong option for pretreatment assuming the eco- 
nomics were favorable. Fermentation was considered an important 
area for research also, due to the unique complex of compounds 
and dual phases present. Erosion in feedstock handling equipment 
was identified as a minor concern. In the technology assessment 
session, methodologies in corrosion analysis were presented in ad- 
dition to an overview of current coatings/linings technology. Widely 
practiced testing strategies, including ASTM methods, as well as 
novel procedures for micro-analysis of corrosion were discussed. 
Various coatings and linings, including polymers and ceramics, 
were introduced. The prevailing recommendations for testing in- 
cluded keeping the testing simple until the problem warranted a 
more detailed approach and developing standardized testing proce- 
dures to ensure the data was reproducible and applicable. The 
need to evaluate currently available materials such as coatings/ 
linings, carbor/stainless steels, or fiberglass reinforced plastic was 





emphasized. It was agreed that economic evaluation of each mate- 
rial candidate must be an integral part of any research plan. 


8524 (NREL/TP—422-5726) Biodiesel from aquatic 
species: Project report: FY 1993. Brown, L.M.; Sprague, S.; 
Jarvis, E.E.; Dunahay, T.G.; Roessler, P.G.; Zeiler, K.G. National 
Renewable Energy Lab., Golden, CO (United States). Jan 1994. 
33p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE94000275. Source: 
OSTI; NTIS; GPO Dep. 

Researchers in the Biodiesel/Aquatic Species Project focus on 
the use of microalgae as a feedstock for producing renewable, 
high-energy liquid fuels. The program's basic premise is that mi- 
croalgae, which have been called the most productive biochemical 
factories in the world, can produce up to 30 times more oil per unit 
of growth area than land plants. It is estimated that 150 to 400 bar- 
rels of oil per acre per year (0.06 to 0.16 million liters/hectar) could 
be produced with microalgal oil technology. Initial commercializa- 
tion of this technology is envisioned for the desert Southwest 
because this area provides high solar radiation and offers flat land 
that has few competing uses (hence low land costs). Similarly, 
there are large saline aquifers with few competing uses in the re- 
gion. This water source could provide a suitable, low-cost medium 
for the growth of many microalgae. The primary area of research 
during FY 1993 was the effort to genetically improve microalgae in 
order to control the timing and magnitude of lipid accumulation. In- 
creased lipid content will have a direct effect on fuel price, and the 
control of lipid content is a major project goal. The paper describes 
progress on the following: culture collection; molecular biology of 
lipid biosynthesis; microalgal transformation; and environmental, 
safety, and health and quality assurance. 


8525 (PNL-SA-22582) Development of a catalytic system 
for gasification of wet biomass. Elliott, D.C.; Sealock, LuJ.; 
Phelps, M.R.; Neuenschwander, G.G.; Hart, T.R. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1993. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (CONF-9308106-3: 1. biomass conference of the 
Americas: energy, environment, agriculture, and industry, Burling- 
ton, VT (United States), 30 Aug - 2 sep 1993). Order Number 
DE94006216. Source: OSTI; NTIS; GPO Dep. 

A gasification system is under development at Pacific Northwest 
Laboratory that can be used with high-moisture biomass feed- 
stocks. The system operates at 350 C and 205 atm using a liquid 
water phase as the processing medium. Since a pressurized sys- 
tem is used, the wet biomass can be fed as a slurry to the reactor 
without drying. Through the development of catalysts, a useful 
processing system has been produced. This paper includes as- 
sessment of processing test results of different catalysts. Reactor 
system results including batch, bench-scale continuous, and 
engineering-scale processing results are presented to demonstrate 
the applicability of this catalytic gasification system to biomass. The 
system has utility both for direct conversion of biomass to fuel gas 
or as a wastewater cleanup system for treatment of unconverted 
biomass from bioconversion processes. By the use of this system 
high conversion of biomass to fuel gas can be achieved. Medium- 
Btu is the primary product. Potential exists for recovery/recycle of 
some of the unreacted inorganic components from the biomass in 
the aqueous byproduct stream. 
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8526 (ETDE-GB-525, pp. 49-50) The fate of gaseous trace 
components within landfill gas and utilisation systems. Scott, 
Phil (AEA Environment and Energy, Harwell (United Kingdom)); 
Macdonald, Colin; Cowan, Lisa; Langford, Steve; Davies, Shaun. 
Department of Energy, London (United Kingdom). 1992. 152p. 
(CONF-9111334—: Power generation from landfill gas workshop, 
Solihull (United Kingdom), 13 Nov 1991). In Power generation from 
landfill gas: Proceedings. Order Number DE94733278. Source: 
OSTI; NTIS (US Sales Only). 

Raw landfill gas, although composed primarily of methane and 
carbon dioxide, tends also to have an appreciable humidity and 
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contain a wide variety of organic compounds at trace concentra- 
tions. Over 130 individual trace organic compounds have been 
identified in landfill gas, constituting up to 0.6% of the gas by 
weight. The fate of trace components is being investigated as part 
of a study commissioned by the UK Department of Energy through 
the Energy Technology Support Unit. A relatively consistent trend 
regarding the fate of trace components has emerged from both of 
the utilisation investigated. As landfill gas is passed through dewa- 
tering apparatus, the overall concentration of trace components 
present in the gas stream appears to be enhanced. At site A, the 
content has been found to increase by a factor of 6.8, from 1600 
mg/m? to 11,000 mg/m*, prior to its combustion, while at site B the 
trace content has increased by a factor 1.8 in transit through the 
gas abstraction system. Aqueous condensates have been collected 
from various dewatering devices at each site and analysed to de- 
termine their trace organic content. Only a single sample, retrieved 
from Site A, has been found to comprise an emulsified layer in ad- 
dition to an aqueous phase. This sample contained the greatest 
diversity of trace organic compounds. The use of landfill gas as 
fuel has been found to have an impact upon the composition of oil 
used to lubricate the internal combustion engines at both sites. The 
oil from both sets has tended to exhibit elevated levels of chloride, 
fluoride and sulphur and reduced pH values following periods of 
operation in between complete oil changes. (Author) 


8527 (ETDE-GB-525, pp. 61-64) Power generation from 
landfill gas workshop discussion of Session 2. Howard, T. (and 
others); Scott, P.; Slattery, A. Department of Energy, London 
(United Kingdom). 1992. 152p. (CONF-9111334—: Power genera- 
tion from landfill gas workshop, Solihull (United Kingdom), 13 Nov 
1991). In Power generation from landfill gas: Proceedings. Order 
Number DE94733278. Source: OSTI; NTIS (US Sales Only). 

The discussion following presentations on the trace components 
within landfill gas and their effect on the lubrication of internal com- 
bustion engines is reported. Topics covered include possible 
reactions in the dryer of the landfill gas, the effect of sub-micron 
water droplets on the lubricants, environmental aspects of the 
waste lubricants, the need for oil specifications for lubricating oils 
for use in landfill gas engines and the presence of arsenic in the 
condensates. (UK) 


8528 (ETDE-GB-525, pp. 91-94) Power generation from 
landfill gas workshop discussion of Session 3. Mistry, P. (and 
others); Parry, C.; Uncles, T. Department of Energy, London 
(United Kingdom). 1992. 152p. (CONF-9111334—: Power genera- 
tion from landfill gas workshop, Solihull (United Kingdom), 13 Nov 
1991). In Power generation from landfill gas: Proceedings. Order 
Number DE94733278. Source: OSTI; NTIS (US Sales Only). 

The discussion following presentations on financing landfill gas 
projects for power generation and the quality of landfill gas for utili- 
sation in internal combustion engines is reported. Topics covered 
include the use of landfill gas in external combustion engines, the 
use of oil-free engines, such as gas turbines, and guarantees re- 
quired by financiers. (UK) 


8529 (NREL/TP—430-6085) Impact study on the use of 
biomass-derived fuels in gas turbines for power generation. 
Moses, C.A. (Southwest Research Inst., San Antonio, TX (United 
States)); Bernstein, H. National Renewable Energy Lab., Golden, 
CO (United States); Southwest Research Inst., San Antonio, TX 
(United States). Jan 1994. 1382p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE94000261. Source: OSTI; NTIS; GPO Dep. 

This report evaluates the properties of fuels derived from bio- 
mass, both gaseous and liquid, against the fuel requirements of 
gas turbine systems for gernating electrical power. The report at- 
tempts to be quantitative rather than merely qualitative to establish 
the significant variations in the properties of biomass fuels from 
those of conventional fuels. Three general categories are covered: 
performance, durability, and storage and handling. 
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8530 (DTH-LET-RE-93-7) Thermo-gravimetric analysis of 
straw-coke in a wire basket: Basic experimentation with fuel. 
Stoltze, S.; Henriksen, U.; Christensen, O.; Lyngbech, T. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Ener- 
giteknik. Oct 1993. 37p. (In Danish). Order Number DE94740121. 
Source: OSTI; NTIS. 

A number of experiments on reactivity were made on a 10 gram 
sample of straw suspended in a wire basket within the reactor. The 
straw was subjected to pyrolysis at a temperature of 600 degrees 
centigrade using steam as a means of gasification. The method 
used was thermo-gravimetric analysis and the reactivity measured 
was a balance between reactivity, the diffusion of gasses through 
the material and material transport. The fact that the straw sample 
was hung up in a basket in the middle of the reactor made it possi- 
ble for the gasification medium to pass around the sample, and 
through it, which creates conditions similar to those found in a 50 
kW gasifier where the fuel is in the form of a briquette. The method 
is described and the measurement results are presented in detail. 
The volume of the fuel mass and the temperature in its center 
were measured. It was only possible to describe the combustion 
via an exponential function which did not relate to the volume of 
ash and, following, the reactivity increases towards the end of the 
four hottest tests. The increase in the reactivity during these tests 
rises slightly until the fuel is 80% burnt up and then suddenly 
increases at a faster rate. The temperature in the middle of the re- 
actor fell during all 5 tests by 20-40 degrees centigrade. (AB) 


8531 (ETDE-GB-523, pp. 77-81) Engine technology for 
gasification. Andrews, David (Leverton (H.) Ltd., Windsor (United 
Kingdom). Energy Systems Div.). Department of Trade and Indus- 
try, London (United Kingdom). 1992. 109p. (CONF-9110523—: 
Workshop on thermochemical processing of biofuels, Birmingham 
(United Kingdom), 10 Oct 1991). In Thermochemical processing of 
biofuels: Proceedings. Order Number DE94730938. Source: 


OSTI; NTIS (US Sales Only). 
Various aspects of the performance and reliability of gas engines 
used for the gasification of biomass fuels are examined. Compar- 


isons are drawn between spark ignition engines and steam 
turbines, diesel engines and gas turbines. The author argues for a 
scaling-down rather than up of technology to maximize economic 
as well as environmental benefits. (UK) 


8532 (ETDE-GB-524, pp. 91-109) Wholecrop and grain 
combustion in Denmark. Gylling, Morten (institute of Agricultural 
Economics, Copenhagen (Denmark)). Department of Trade and In- 
dustry, London (United Kingdom). 1992. 188p. (CONF-9212105-: 
Workshop on arable crops for fuels, Solihull (United Kingdom), 15 
Dec 1992). In Arable crops for fuels: Proceedings. Order Number 
DE94730865. Source: OSTI; NTIS (US Sales Only). 

A representative of the Copenhagen Institute of Agricultural Eco- 
nomics discusses the combustion of wholecrops and grain in 
Denmark and explains that traditionally arable crops have not been 
burned for fuel and that there is much resistance to the practice 
among farmers who prefer to use excess production for silage. The 
increased use of biomass for industrial and energy purposes will, 
however, lead to a change in the production, storage and harvest- 
ing techniques needed. (UK) 


8533 (ETDE-GB-525, pp. 53-58) The lubrication of landfill 
gas engines. Fisher, AJ. (Esso Research Centre, Abingdon 
(United Kingdom)). Department of Energy, London (United King- 
dom). 1992. 152p. (CONF-9111334-: Power generation from 
landfill gas workshop, Solihull (United Kingdom), 13 Nov 1991). In 
Power generation from landfill gas: Proceedings. Order Number 
DE94733278. Source: OSTI; NTIS (US Sales Only). 

Landfill gas is a methane rich biogas which is highly 
combustible. The combustion of methane produces higher temper- 
atures than conventional fuels such as diesel and gasoline. The 
high temperatures coupled with the presence of corrosive compo- 
nents in the fuel require lubricants which have been formulated 
specially for landfill gas engines and can withstand this hostile en- 
vironment and maintain satisfactory engine lubrication. This paper 
describes in more detail the difference between conventional fu- 
elled engines and one fuelled with landfill gas and highlights how 
the lubricant can be formulated to protect the engine from the detri- 
mental environment it is operating in. (Author) 
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8534 (ETDE-IT—-94-06) Validation of simulation code by 
refuse incineration tests on experimental pilot plan. Coronidi, 
M. (ENEA, Casaccia (Italy). Area Energia Ambiente e Salute); De 
Stefanis, P.; Lacquaniti, L.; Palitto, M. ENEA, Casaccia (Italy). Area 
Energia Ambiente e Salute. 1993. 10p. (CONF-930572-14: 12. an- 
nual international symposium on thermal treatment technologies - 
incineration conference, Knoxville, TN (United States), 3-7 May 
1993). Order Number DE94739318. Source: OSTI; NTIS (US 
Sales Only). 

A mathematical model is used to simulate the experimental cam- 
paigns carried out at the ENEA (Italian Agency for Energy, New 
Technologies and the Environment) refuse derived fuel incineration 
pilot plant, ABI-2000. The main components of the plant, located at 
ENEA's research center Casaccia near Rome, are a rotating fur- 
nace with a post-combustion chamber and a circulating fluidized 
bed incinerator. The simulation code evaluates the operating condi- 
tions of combustion and flow rates, physical characteristics and 
composition of process streams. By means of an optimization sub- 
routine, the simulation code can process different sets of input 
data, obtained from the experimental mean data, allowing for each 
of them predefined fluctuations, depending upon the reliability of 
the measurements. Each data set is associated with a value of the 
function to be minimized, that is, the sum of the squares of the dif- 
ferences from the experimental mean values and the computed 
ones (or used as input data) in the simulation code: the sum can 
be extended to all the input and the evaluated data or to a limited 
set. In this way it is possible to obtain the best reproduction of 
each test run and to judge the reliability of the experimental work. 
This type of analysis is presented for a set of six experimental 
runs, performed on the rotary kiln, assuming null variations of the 
following experimental mean data: operating temperatures in the 
rotating furnace and in the after-combustion chamber; flow rates of 
the combustion products evolving from the two combustion cham- 
bers. Under these hypotheses, all the experimental and measuring 
uncertainties are collected in the calculated values of the auxiliary 
fuel flow rates, and the reliability of each test run is then correlated 
with the differences between the measured and the calculated val- 
ues of these process parameters. 


8535 (ETSU-B/SF-00244/REP) Straw firing in a bubbling 
fluidised bed. Livingstone, W.R.; Birch, M.C. Babcock Technology 
Ltd., Renfrew (United Kingdom). 1993. 44p. Sponsored by AEA 
Environment and Energy, Harwell (United Kingdom). Order Number 
DE94740087. Source: OSTI; NTIS (US Sales Only). 

A combustion test program was carried out to demonstrate the 
principle of the underbed feeding of chopped straw, at 3 chop 
lengths of half inch, 3 inch and 6 inch, into a bubbling fluidised bed 
combustor. A straw feeding rig comprising a feed hopper and two 
screw feeders in series was employed. A new conveying air fan 
was installed downstream of the feeder rig and a straw conveying 
pipe and two inverted cone, underbed straw distributors were de- 
signed and installed on the Solids Circulating Fluidised Bed Test 
Facility in Renfrew. The combustion tests with the half inch straw 
were reasonably successful. It proved possible to operate the com- 
bustor at the target heat input rates on straw alone in both the hot 
gas generator and the solids circulating modes, and to achieve 
close to the target values for the bed and freeboard temperatures 
at reasonable excess air levels. (author) 


8536 (NEI-DK-1442) Danish MSW combustion with natu- 
ral gas reburning: Phase 1. Final report. Nordisk Gasteknisk 
Center, Hoersholm (Denmark). [1993]. 25p. Order Number 
DE94743463. Source: OSTI; NTIS. 

In cooperation with Energy and Environfmental Research Corpa- 
ration, Irvine, CA, USA. 

The Nordisk Gasteknisk Center is currently planning a demon- 
stration of the application of gas reburning to control NO, emissions 
from a Danish municipal waste incinerator. The host site is 
Vestkraft’s Holstebro/Struer Combined Heat and Power station, to 
be commissioned in July 1992. The station will have three boilers 
and one straw/wood chips boiler. In addition to municipal waste, 
two boilers can also burn a combination of waste and straw or 
wood chips exclusively. A refractory tiled furnace is followed by a 
water wall boiler for energy recovery. The main combustion furnace 
has three reciprocating grates - and cooling tiles, which are used 





prevent slagging of the furnace directly above the grate. The waste 
capacity of the incinerator is 9 tonnes per hour and the energy re- 
covery system produces approximately 31.7 tonnes per hour of 
steam at 412 deg. C and 71.6 bar. The steam produced is fed to a 
separate natural gas-fired superheater in which the steam tempera- 
ture is increased to 520 deg. C. A major challenge to the project 
will be to establish the lower limit on the excess air levels at which 
the grate and lower furnace can be operated. The report, which 
covers Phase | of the gas reburning process development, summa- 
rizes the host site characteristics and presents a conceptual design 
for the application of gas reburning to the Voelund Incinerator. The 
host site facility description and baseline operating conditions are 
reviewed prior to reporting the preliminary design of the gas re- 
burning process. The gas reburning process design includes a 
discussion on the process requirements, the conceptual reburning 
design, the reburning operating conditions, the reburning operating 
impacts, and the preliminary injection specifications. (AB) 


8537 (SEI-EED—22) A bagasse fueled steam power plant: 
Some possibilities to increase electricity generation. Jenefors, 
A.C.; Kihlbom, M.; Lutheganya, R. Stockholm Environment Inst. 
(Sweden). 1993. 68p. Order Number DE94740274. Source: OSTI; 
NTIS. 

Published in collaboration with SIDA. 

The primary objective of this study was to provide a basis for 
evaluation of possibilities to increase electricity generation at a 
Tanganyika Planting Company (TPC) steam power plant using data 
on actual performance. Data has been collected and evaluated to 
show what fuel savings are possible with the same weekly produc- 
tion and without any further investment. Calculations on the amount 
of fuel saved indicate how much electricity can be generated with 
this additional fuel. Another objective was to find out what the tech- 
nical possibilities are for TPC to reduce its dependence on 
Tanzania Electricity Supply Company (TANESCO) if investment is 
made in a new steam supply system and a new turbine generator 
set. If further investment is made, it should be in a new boiler and 
a new extraction turbine. This new system would be able to gener- 
ate more than four times as much electricity as the present system. 
The new process requires a higher mass flow of bagasse, that is, 
the crushing rate of cane must be increased. There are several is- 
sues that have to be considered before the investments are made. 
One question is whether the total amount of cane is sufficient and 
another is how to bring enough cane from the field into the factory. 
With the crushing rate used today, the factory is shut down 8% of 
the time because of lack of cane. Harvesting and transportation of 
cane from the fields would have to be more efficient to handle the 
increased crushing rate. 9 refs, 12 figs, 9 tabs, 10 appendices, 


8538 (SLU-ILT-IM—93-03) Extraction of rape seed oil and 
farm operation of an Elsbett engine tractor. Bernesson, S. 
Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. 
of Agricultural Engineering. 1993. 209p. (in Swedish). Order Num- 
ber DE94740284. Source: OSTI; NTIS. 

This report contains the result of practical studies of small scale 
pressing of rape seed oil and the running of a tractor with an Els- 
bett engine on Sjoesa farm. The report also contains a systems 
study of the production and use of rape seed oil as a fuel for 
vehicles in Swedish farming. Energy balances and economic calcu- 
lations are included in the systems study. At Sjoesa farm 43530 kg 
of rape seed were pressed into 11360 litres of rape seed oil and 
31505 kg of rape meal. The capacity of the oil expeller varied 
between 2.7 and 6.1 litres of rape seed oil per hour. Without pre- 
heating, the oil expeller consumes about 0.30 kWh electricity for 
each litre rape seed oil produced. Suitable sedimentation time for 
cleaning of the oil in a 0.6 m high tank is a little more than 20 days 
if the surrounding temperature is 15-20 degrees C. The tractor was 
a Valmet 805 with a three cylinder engine. This engine was rebuilt 
to an Elsbett engine. Engine power, fuel consumption and exhaust 
emissions were measured. The tractor has been driven in practical 
work for 339 hours. In the practical use, the tractor consumed ca 
2440 litres of rape seed oil totally. This corresponds to an average 
fuel consumption of 7.2 litres of rape seed oil per hour. In the en- 
gine dynamometer at Ultuna the fuel consumption of the Elsbett 
engine, on a volume basis, was measured to be 12% higher with 
rape seed oil than the diesel oil consumption is for an equivalent 
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disel oil fuelled tractor. The Elsbett engine in the tractor had some 
running disturbances due to mechanical reasons. None of these 
running problems were caused by the use of rape seed oil as fuel 
in the engine. The cost for growing the oil crop varies from SEK 2 
to almost SEK 20 per litre of oil between different oil crops and 
years. The production costs is about SEK 8.40 per litre of oil for 
summer rape which makes it difficult to compete with diesel oil at 
SEK 3.0 per litre. (Abstract Truncated) 
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Refer also to citation(s) 8493, 8494, 8495, 8505, 8528, 8550, 
8562, 8680 


8539 (ETDE-GB-524, pp. 72-90) The potential for 
biodiesel production in the UK. Walker, K.C. (Scottish Agricul- 
tural Coll., Aberdeen (United Kingdom)). Department of Trade and 
Industry, London (United Kingdom). 1992. 188p. (CONF-9212105-: 
Workshop on arable crops for fuels, Solihull (United Kingdom), 15 
Dec 1992). In Arable crops for fuels: Proceedings. Order Number 
DE94730865. Source: OSTI; NTIS (US Sales Only). 

Scottish Agricultural Colleges have recently completed an inves- 
tigation into the potential of biodiesel and other uses of oilseed 
rape (traditional food use and specialist oils), funded by Scottish 
Enterprise. The study began as a result of the closure of the Glas- 
gow crusher, which led to either the seed being transported to 
Liverpool at Pound 10-15/t or exported to Hamburg or Rotterdam - 
50% of United Kingdom oilseed exports are out of Scotland. The 
advantages of Rape Methyl Ester (RME) production have already 
been spelt out, but the disadvantages are that the costs of produc- 
tion are high and the energy balance can be marginal under some 
circumstances. (Author) 


8540 (ETDE-GB-524, pp. 149-166) Bioethanol production 
from crops - recent developments. Dalton, Colin (British Sugar, 
Norwich (United Kingdom)). Department of Trade and Industry, 
London (United Kingdom). 1992. 188p. (CONF-9212105—: Work- 
shop on arable crops for fuels, Solihull (United Kingdom), 15 Dec 
1992). In Arable crops for fuels: Proceedings. Order Number 
DE94730865. Source: OSTI; NTIS (US Sales Only). 

The author notes much higher rates of ethanol production in 
Brazil and the United States of America than in the European Eco- 
nomic Community. While bioethanol from arable crops makes 
environmental sense there is, at present, a sizeable difference be- 
tween the value of fuel ethanol (Pound 100-130/t) and the cost of 
producing it (Pound 236-Pound 450/t). This gap could be remedied 
using excise duty. Farmers would like to change crop production 
but await a political initiative. The technology for bioethanol produc- 
tion still needs some fine tuning, with ETBE (an ether produced 
from reacting isobutylene with ethanol) being preferred to other 
methods. (UK) 


8541 (ETDE-GB-525, pp. 41-44) Power generation from 
landfill gas workshop discussion of Session 1. Loning, A. (and 
others); Bevan, G.; Moss, H. Department of Energy, London 
(United Kingdom). 1992. 152p. (CONF-9111334—: Power genera- 
tion from landfill gas workshop, Solihull (United Kingdom), 13 Nov 
1991). In Power generation from landfill gas: Proceedings. Order 
Number DE94733278. Source: OSTI; NTIS (US Sales Only). 

The discussion following presentations on the UK Dept. of En- 
ergy’s involvement with power generation form landfill gas and the 
UK Government's attitude to pollution prevention from landfill gas 
power production is presented. The discussion focusses particu- 
larly on the Non-Fossil Fuel Obligation. (UK) 


8542 (ETDE-GB-525, pp. 83-88) Financing landfill gas 
projects. Bull, R. (Broom Energy Ltd., London (United Kingdom)). 
Department of Energy, London (United Kingdom). 1992. 152p. 
(CONF-9111334—: Power generation from landfill gas workshop, 
Solihull (United Kingdom), 13 Nov 1991). In Power generation from 
landfill gas: Proceedings. Order Number DE94733278. Source: 
OSTI; NTIS (US Sales Only). 

The problems of financing landfill gas projects in the UK in the 
last few years are discussed. The approach of the author in setting 
up a company to finance such projects in the power generation 
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field and a separate company to design and supply turnkey pack- 
ages is reported. (UK) 


8543 (ETDE-IT-94-04) Agricultural-wood biomass: Needs 
and expectations of large and small firms. Tasso, F. (ENEA, 
Saluggia (Italy). Centro Ricerche Energia - Area Energia e Inno- 
vazione). ENEA, Saluggia (Italy). Centro Ricerche Energia - Area 
Energia e Innovazione. 1992. 4p. (in Italian). (CONF-9207206-2: 
Agricultural biomass utilization in energy production, Saluggia 
(Italy), 2 Jul 1992). Order Number DE94739316. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Biomass energy commercialization feasibility is assessed for the 
Italian Alpine region of Piemonte. Attention is focussed on the 
socio-economic viability of the use of wood wastes deriving from 
local lumber mills and from logging activities, as well as, on the 
use of rice husks and hay grown in the Padana Plain area at the 
foot of the Alps. The biomass is proposed as a fuel for combined 


cycle power plants producing electric power and hot water for dis- 
trict heating. 


8544 (ETSU-B/R-2/00291/REP) Large scale waste com- 
bustion projects. A study of financial structures and 
sensitivities. Brandler, A. Fieldstone Private Capital Group Ltd., 
London (United Kingdom). 1993. 7ip. Sponsored by AEA Environ- 
ment and Energy, Harwell (United Kingdom). Order Number 
DE94740086. Source: OSTI; NTIS (US Sales Only); INIS. 

The principal objective of the study was to determine the key 
contractual and financial aspects of large scale energy-from-waste 
projects, and to provide the necessary background information on 
financing to appreciate the approach lenders take when they con- 
sider financing waste combustion projects. An integral part of the 
study has been the preparation of a detailed financial model, incor- 
porating all major financing parameters, to assess the economic 
and financial viability of typical waste combustion projects. (author) 


8545 (ETSU-K/FR-00028/REP) Project financing renew- 
able energy schemes. Brandier, A. Fieldstone Private Capital 
Group Ltd., London (United Kingdom). 1993. 66p. Sponsored by 
AEA Environment and Energy, Harwell (United Kingdom). Order 
Number DE94740085. Source: OSTI; NTIS (US Sales Only); INIS. 
The viability of many Renewable Energy projects is critically de- 
pendent upon the ability of these projects to secure the necessary 
financing on acceptable terms. The principal objective of the study 
was to provide an overview to project developers of project financ- 
ing techniques and the conditions under which project finance for 
Renewable Energy schemes could be raised, focussing on the po- 
tential sources of finance, the typical project financing structures 
that could be utilised for Renewable Energy schemes and the risk/ 
return and security requirements of lenders, investors and other 
potential sources of financing. A second objective is to describe 
the appropriate strategy and tactics for developers to adopt in ap- 
proaching the financing markets for such projects. (author) 


8546 (NREL/TP-463-4950) Fuel cycle evaluations of 
biomass-ethanol and reformulated gasoline: Volume 1. Tyson, 
K.S. National Renewable Energy Lab., Golden, CO (United 
States); Oak Ridge National Lab., TN (United States); Pacific 
Northwest Lab., Richland, WA (United States). Nov 1993. 130p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE94000227. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) is using the total fuel cycle 
analysis (TFCA) methodology to evaluate energy choices. The Na- 
tional Energy Strategy (NES) identifies TFCA as a tool to describe 
and quantify the environmental, social, and economic costs and 
benefits associated with energy alternatives. A TFCA should quan- 
tify inputs and outputs, their impacts on society, and the value of 
those impacts that occur from each activity involved in producing 
and using fuels, cradle-to-grave. New fuels and energy technolo- 
gies can be consistently evaluated and compared using TFCA, 
providing a sound basis for ranking policy options that expand the 
fuel choices available to consumers. This study is limited to creat- 
ing an inventory of inputs and outputs for three transportation fuels: 
(1) reformulated gasoline (RFG) that meets the standards of the 
Clean Air Act Amendments of 1990 (CAAA) using methy/ tertiary 
butyl ether (MTBE); (2) gasohol (E10), a mixture of 10% ethanol 
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made from municipal solid waste (MSW) and 90% gasoline; and 
(3) E95, a mixture of 5% gasoline and 95% ethanol made from en- 
ergy crops such as grasses and trees. The ethanol referred to in 
this study is produced from lignocellulosic material-trees, grass, 
and organic wastes — called biomass. The biomass is converted to 
ethanol using an experimental technology described in more detail 
later. Corn-ethanol is not discussed in this report. This study is lim- 
ited to estimating an inventory of inputs and outputs for each fuel 
cycle, similar to a mass balance study, for several reasons: (1) to 
manage the size of the project; (2) to provide the data required for 
others to conduct site-specific impact analysis on a case-by-case 
basis; (3) to reduce data requirements associated with projecting 
future environmental baselines and other variables that require an 
internally consistent scenario. 


8547 (NUTEK-B—93-10) Forecast for biofuel trade in Eu- 
rope: The Swedish market in 2000. Hektor, B. (Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden)); Vinterbaeck, J.; Toro, 
A.de; Nilsson, Daniel. Swedish National Board for Industrial and 
Technical Development (NUTEK), Stockholm (Sweden). 1993. 
134p. Order Number DE94743569. Source: OSTI; NTIS; INIS. 

One principal general conclusion is that the European biofuel 
market for the period up to the year 2000 will be competitive, dy- 
namic and affected by technical development and innovations. That 
leads to the conclusion that prices will go down, which will increase 
the ability of biofuels to compete in the market. Still, biofuels will 
generally not be able to compete at the price level of fossil fuels in 
the world market, but will need support or protection to reach a 
competitive position. There are several reasons for support, e.g. 
offsetting the green-house effect and acid rain, conservation of the 
limited fossil fuel deposits, utilisation of local and domestic energy 
resources, etc. As energy crops in Europe are at an introductory 
stage, no large international trade can be expected within the next 
ten years. In this study it is assumed that some limited protective 
measures are imposed, which is a possible result of the energy 
and environmental policy currently discussed for the European 
Community, EC. The study implies that in the year 2000 it is possi- 
ble to transport large quantities of biofuels to large energy 
consumers if taxes and other incentives now under discussion in 
the EC and national governments are introduced. The study aiso 
implies that in the year 2000 it is possible to utilise biofuels primar- 
ily in local and national markets. In the latter case, international 
trade will be reduced to minor spot quantities. 


0940 Transport, Handling, and Storage 
Refer also to citation(s) 8520, 8521 


8548 (NUTEK-TB—93-2) Storage of logging residues (soft- 
wood) in windrows under variable conditions. Lehtikangas, P. 
(Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. 
of Forest Products); Jirjis, R. Swedish National Board for Industrial 
and Technical Development (NUTEK), Stockholm (Sweden); 
Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. of 
Forest Products. 1993. 58p. (In Swedish). Project NUTEK-146-311. 
(SLU-VKL—235). Order Number DE94740264. Source: OSTI; NTIS. 

The aim of the study was to evaluate fuel quality after storage of 
forest residues in windrows under different conditions. The objec- 
tives were to test 1/covering the windrow, 2/storage of shaked, 
summer dried residues, and 3/storage after drying in heaps during 
summer season. Moisture content (MC), of the residues in 
Saevsjoe experiment was reduced after 7 months of storage from 
an average of 55 to 26% in the covered windrows and 37% in the 
uncovered windrows. After 11 months of storage, moisture content 
was still around 29% in covered windrows, while it increased to 
51% in the uncovered windrows. The residues that were left in 
heaps during summer in Fornaasa had a MC around 29%. After 
forwarding and storage in windrow, MC declined to 21% and 30% 
in covered and uncovered parts respectively. The shaking of 
residues before storage allowed drying and led to about 8% lower 
value in moisture content. Fines (< 5 mm) varied initially between 
9 and 38% in tested windrows. The coverage of windrows had no 
clear effect on the average values. The summer dried residues, 
which were shaken before forwarding to a windrow, had only 9% 
fines compared to 17% in the untreated residues. Ash content of 





the material, before storage, varied between 1.6% and 4%. Shak- 
ing the residues before forwarding to a windrow, reduced ash 
content of the fuel. After storage, the percentage of ash was 1.8% 
in shaken residues compared to 2.4% in untreated material. 13 
refs, 11 figs, 23 tabs. 


8549 (NUTEK-TB—93-3) Fuel quality and dry matter loss 
during storage of logging residues in a windrow. Lehtikangas, 
P. (Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). 
Dept. of Forest Products); Jirjis, R. Swedish National Board for 
Industrial and Technical Development (NUTEK), Stockholm (Swe- 
den); Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). 
Dept. of Forest Products. 1993. 36p. (In Swedish). Project NUTEK- 
146-311. (SLU-VKL-236). Order Number DE94740265. Source: 
OSTI; NTIS. 

The purpose of the study was to investigate dry matter loss and 
evaluate fuel quality in logging residues (Norway spruce) stored in 
covered and uncovered sections of a windrow. The effect of stor- 
age time (May and September) and the impact of windrows on 
forest soil were also investigated. The material was felled in Febru- 
ary 1990 and forwarded to a windrow in May. The top of one half 
of the windrow was covered with impregnated paper. Several 
heaps of residues were allowed to dry during the summer season 
before it was built into the covered part of the windrow in Septem- 
ber. 12 refs, 6 figs, 11 tabs. 


0950 Environmental Aspects 


Refer also to citation(s) 8522, 9208, 9209, 9210, 9212, 9213, 9214 


8550 (ETDE-GB-523, pp. 6-15) Economic and environ- 
mental considerations of biomass fuels. Booth, Roger (Shell 
International Petroleum Co. Ltd. (United Kingdom). Non-Traditional 
Business Div.). Department of Trade and Industry, London (United 
Kingdom). 1992. 109p. (CONF-9110523—: Workshop on thermo- 
chemical processing of biofuels, Birmingham (United Kingdom), 10 
Oct 1991). In Thermochemical processing of biofuels: Proceedings. 
Order Number DE94730938. Source: OSTI; NTIS (US Sales Only). 
The economic and environmental aspects of biomass fuels are 
considered. Close to source, the cost of useful energy in the form 
of lignocellulose is often competitive with fossil fuels, say $1-3 per 
GJ. There are three main options to divert this biomass into com- 
mercial energy channels: solid fuels for underboiler use; liquid 
fuels for automotive use and electric power generation, each of 
which is discussed. The social, economic and environmental ad- 
vantages of an afforestation programme are highlighted. (Author) 


8551 (ETDE-GB-523, pp. 16-25) Sustainable biomass en- 
ergy. Elliott, Philip (Shell International Petroleum Co. Ltd. (United 
Kingdom). Non-Traditional Business Div.); Booth Roger. Depart- 
ment of Trade and Industry, London (United Kingdom). 1992. 109p. 
(CONF-9110523—: Workshop on thermochemical processing of 
biofuels, Birmingham (United Kingdom), 10 Oct 1991). In Thermo- 
chemical processing of biofuels: Proceedings. Order Number 
DE94730938. Source: OSTI; NTIS (US Sales Only). 

One of the main driving forces behind the development of re- 
newable energy sources is concern over the possible "greenhouse 
effect” leading to global warming. To make sense as a source of 
renewable energy, biomass fuels must come from sustainable 
sources. To this end, it is argued that widespread afforestation 
could be accomplished most effectively by harnessing market 
forces, in a scheme where carbon absorption would lead to re- 
duced taxes, and carbon emission to increased taxes. (UK) 


8552 (ETDE-GB-525, pp. 27-38) Power production pollu- 
tion prevention. Bigg, M.G. (Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution). 
Department of Energy, London (United Kingdom). 1992. 152p. 
(CONF-9111334—: Power generation from landfill gas workshop, 
Solihull (United Kingdom), 13 Nov 1991). In Power generation from 
landfill gas: Proceedings. Order Number DE94733278. Source: 
OSTI; NTIS (US Sales Only). 

After briefly describing the pioneering changes which are occur- 
ring in U.K. environmental regulation, the application of integrated 
pollution control in power generation from landfill gas is analysed. 
Within this, the role of Her Majesty’s Inspectorate is described. 
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Government, industry and members of the public all have roles to 
play in this new approach to environmental protection. (UK) 


8553 (INIS-mf-13769, pp. 13) Ground based monitoring 
network of aerosol emissions from biomass burning in Brazil. 
Holben, B.; Eck, T.; Vermote, E.; Setzer, A.; Reagan, J.; Kaufman, 
Y.; Tanre, D.; Slutsker, |. Oholo Conference Series, Oholo (israel). 
Apr 1993. 41p. (CONF-930443—: 1. international global atmo- 
spheric chemistry (IGAC) project conference, Eilat (Israel), 18-22 
Apr 1993). In The first IGAC scientific conference: global 
atmospheric-biospheric chemistry. Book of abstracts. Order Num- 
ber DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOMASS/combustion products; 
AEROSOL MONITORING; AEROSOL WASTES; AIR POLLUTION; 
BIOMASS; BRAZIL 


8554 (INIS-mf-13769, pp. 13-14) Biomass burning as a 
source of Greenhouse and sulfur gases in southeast Asia. 
Nguyen, B.; Goldammer, J.; Putaud, J.; Mihalopoulos, N.; Lancelin, 
S.; Bonsang, B.; Donan, C. Oholo Conference Series, Oholo (Is- 
rael). Apr 1993. 41p. (CONF-930443—: 1. international global 
atmospheric chemistry (IGAC) project conference, Eilat (Israel), 18- 
22 Apr 1993). In The first IGAC scientific conference: global 
atmospheric-biospheric chemistry. Book of abstracts. Order Num- 
ber DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. BIOMASS/combustion products; ASIA; 
BIOMASS; GREENHOUSE GASES; SULFUR COMPOUNDS 


8555 (INIS-mf-13769, pp. 14) Trace gas emission from 
biomass burning in tropical Australian Savannas. Hurst, D.; 
Griffith, D.; Cook, G. Oholo Conference Series, Oholo (Israel). Apr 
1993. 41p. (CONF-930443-—: 1. international global atmospheric 
chemistry (IGAC) project conference, Eilat (Israel), 18-22 Apr 
1993). In The first IGAC scientific conference: global atmospheric- 
biospheric chemistry. Book of abstracts. Order Number 
DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOMASS/combustion products; BIO- 
MASS; GASEOUS WASTES; NORTHERN TERRITORY 


8556 (INIS-mf-13769, pp. 14) Airborne measurements of 
aerosol emission characteristics and regional distribution of 
aerosols from biomass burning in southern Africa during 
STARE/SAFARI 92. Andreae, M.O.; Andreae, T.; Elbert, W.; Wein- 
hold, F.; Zenker, T. Oholo Conference Series, Oholo (Israel). Apr 
1993. 41p. (CONF-930443-: 1. international global atmospheric 
chemistry (IGAC) project conference, Eilat (Israel), 18-22 Apr 
1993). In The first IGAC scientific conference: global atmospheric- 
biospheric chemistry. Book of abstracts. Order Number 
DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOMASS/aerosol wastes; AERIAL SUR- 
VEYING; AEROSOL MONITORING; BIOMASS; COMBUSTION 
PRODUCTS; SOUTH AFRICA 


8557 (INIS-mf-13769, pp. 14-15) Effect of smoke particles 
on cloud micro physics and reflectance in the Amazon. Kauf- 
man, Y.; Fraser, R.; Lawrance, M. Oholo Conference Series, Oholo 
(Israel). Apr 1993. 41p. (CONF-930443—: 1. international global 
atmospheric chemistry (IGAC) project conference, Eilat (Israel), 18- 
22 Apr 1993). In The first IGAC scientific conference: global 
atmospheric-biospheric chemistry. Book of abstracts. Order Num- 
ber DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOMASS/combustion products; BIO- 
MASS/environmental effects; BIOMASS; BRAZIL; CLOUD COVER; 
REFLECTIVITY; SMOKES; VISIBILITY 


8558 (NEI-DK-1430) Rape as a fuel crop. Gylling Nielsen, 
C. (KVL (Denmark)); Sandager, A.M.; Nielsen, V.; Oestergaard, C.; 
Poulsen, E.P.; Vaarlid, T. Laereanstalternes Faelles Miljoekursus, 
Copenhagen (Denmark). [1993]. 77p. (in Danish). Order Number 
DE94740148. Source: OSTI; NTIS; INIS. 

The European Community has decided to limit the production of 
excess amounts of corn so that 15% of an agricultural area should 
lie fallow. Rape can be cultivated on setaside areas and converted 
to the biofuel rape seed oil methyl ester (ROME). The aim was to 
discover whether ROME as a fuel pollutes less than diesel oil. The 
combustion of ROME and light diesel was investigated and com- 
pared and the economics of there respective life cycles were 
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considered with emphasis on their pollutive properties. It was con- 
cluded that in urban areas the use of ROME produces emissions 
that are more dangerous to health than those emitted by diesel oil. 
In addition the use of artificial fertilizers and pesticides which are 
necessary for the cultivation of rape constitute a further load on the 
environmental pollutive load. (AHJ) (44 refs.) 


8559 (NUTEK-EO-93-2) Hydrological consequences of 
short rotation forestry. Persson, Gunn (Swedish Univ. of Agricul- 
tural Sciences, Uppsala (Sweden). Dept. of Soil Sciences). 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden); Swedish Univ. of Agricultural Sci- 
ences, Uppsala (Sweden). Dept. of Soil Sciences. [1993]. 18p. (In 
Swedish). (SLU-HY—166). Order Number DE94740263. Source: 
OSTI; NTIS; INIS. 

Willow stands on a short rotation basis are introduced in Sweden 
as an alternative crop for energy purposes. The changes in water 
balance when growing these stands have been studied by simula- 
tions with a mathematical model and by an_ hydrological 
object-reference study on a peat bog. The short rotation forests are 
geographically spread, grown on different soils and with varying 
management. This gives a spread in water balance results. The 
studies show that the total evaporation from short rotation forest is 
higher than from virgin peat land. The total evaporation from a fer- 
tilized irrigated stand exceeds the Penman estimate while from an 
extensively managed stand the total evaporation is less than or 
equal to the Penman estimate. To reach high production figures a 
good supply of water is needed. The irrigation should be carefully 
performed as to avoid production losses or leakage of fertilizers. 
The changes in runoff is highly dependent on management factors 
such as drainage and irrigation. When growing short rotation 
forests the ground water level and the soil water storage de- 
creases during the growth season but is recharged during the 
winter. The snow storage increases while the frost depth de- 
creases. 11 refs, 12 figs, 2 tabs. 


8560 (UCRL-JC—115082) Impact of biomass burning on 
the atmosphere. Dignon, J. Lawrence Livermore National Lab., 
CA (United States). Mar 1993. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9303250—1: North Atlantic Treaty Organization (NATO) 
advanced research workshop on ice core studies of global biogeo- 
chemical cycles, Annecy (France), 26-31 Mar 1993). Order Number 
DE94004333. Source: OSTI; NTIS; INIS; GPO Dep. 

Fire has played an important part in biogeochemical cycling 
throughout most of the history of our planet. Ice core studies have 
been very beneficial in paleoclimate studies and constraining the 
budgets of biogeochemical cycles through the past 160,000 years 
of the Vostok ice core. Although to date there has been no way of 
determining cause and effect, concentration of greenhouse gases 
directly correlates with temperature in ice core analyses. Recent 
ice core studies on Greenland have shown that significant climate 
change can be very rapid on the order of a decade. This chapter 
addresses the coupled evolution of our planet’s atmospheric com- 
position and biomass burning. Special attention is paid to the 
chemical and climatic impacts of biomass burning on the atmos- 
phere throughout the last century, specifically looking at the cycles 
of carbon, nitrogen, and sulfur. Information from ice core measure- 
ments may be useful in understanding the history of fire and its 
historic affect on the composition of the atmosphere and climate. 
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Refer also to citation(s) 9295 
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8561 (ETDE-GB-525) Power generation from landfill gas: 
Proceedings. Gorman, J.F.; Maunder, D.H.; Richards, G.E. (eds.). 
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Department of Energy, London (United Kingdom). 1992. 152p. 
(CONF-9111334—: Power generation from landfill gas workshop, 
Solihull (United Kingdom), 13 Nov 1991). Order Number 
DE94733278. Source: OSTI; NTIS (US Sales Only). 

Nine papers and four discussion sessions are presénted at a one 
day meeting on power generation from landfill gas organised for 
the UK Dept. of Energy. Topics covered include the research and 
demonstration programs funded by the UK DOE, the trace compo- 
nents in the gas and the problems this poses for lubrication and 
pollution prevention, financing of such projects and practical experi- 
ence from two small scale power plants. Eight papers and four 
discussion sessions are selected and indexed separately. (UK) 


8562 (ETDE-GB-525, pp. 11-24) The Department of En- 
ergy’s involvement with power generation from landfill gas. 
Bevan, G.G. (Department of Energy, London (United Kingdom)); 
Aitchison, E.M. Department of Energy, London (United Kingdom). 
1992. 152p. (CONF-9111334—: Power generation from landfill gas 
workshop, Solihull (United Kingdom), 13 Nov 1991). In Power gen- 
eration from landfill gas: Proceedings. Order Number 
DE94733278. Source: OSTI; NTIS (US Sales Only). 

A review is given of the UK Dept. of Energy's involvement with 
landfill gas since the early days of landfill gas exploitation to the 
present. Topics covered include resource assessment, abstraction 
and management technology, and emissions and environmental 
studies. The future programme is also outlined and the current sta- 
tus of the Non-Fossil Fuels obligation in landfill gas is described. 
(UK) 


8563 (NEI-DK-1431) Analysis of the economic aspects 
related to separation/concentration of degassed manure slur- 
ries: With the starting-point being RO separation at the 
communal biomass conversion plant in Lintrup under Linko- 
gas A.m.b.a. Hjort-Gregersen, K. Statens Jordbrugsoekonomiske 
Inst., Valby (Denmark). Sep 1993. 36p. (In Danish). Order Number 
DE94740155. Source: OSTI; NTIS. 

The aim was to determine the potentials for money-saving with 
regard to using reversed osmosis (RO) separation of degassed 
manure slurries. The analysis covered 10 suppliers to a biomass 
conversion plant in Lintrup, Denmark. The cost of the process was 
defined. A more general analysis was also carried out and other 
methods for the reduction of the volume of the manure slurries, 
taking the demands on delivering manure slurries from areas with 
intense cattle farming into consideration, were dealt with. A prereq- 
uisite for the viability of RO separation is that the operation of the 
biomass conversion plant pays. It was concluded that the use of 
reversed osmosis for the separation of degassed manure slurries 
does not result in monetary savings if the transport takes place over 
and above a certain distance. There remains some uncertainty re- 
lated to the current efficiency of this technology and its cost. (AB) 


8564 (NUTEK-R-93-42) Techniques for treatment of 
ashes: Programme: Ash recycling. Nilsson, Anders (EnerChem 
AB, Lund (Sweden)). Swedish National Board for Industrial and 
Technical Development (NUTEK), Stockholm (Sweden). 1993. 36p. 
(In Swedish). Order Number DE94743572. Source: OSTI; NTIS. 

A survey of different granulation techniques shows that ashes 
can be granulated by two sectors of technology: tumbling and pres- 
sure compacting. Compacting means, in general, high work input 
and severe wear of the compacting equipment. The advantage of 
compacting is that the volume reduction is large, mainly with ashes 
containing large proportions of unburnt material. In addition, equip- 
ment is made with a low capacity that can also be used at smaller 
heating plants. Tumbling means less wear on the equipment. 
There may be problems with ashes that contain high contents of 
unburnt material. The equipment made today has excessively large 
capacities and can thus only be used at large heat and power 
plants. The other techniques that are feasible have in common that 
cost at the heating plants are low. There may be problems in the 
subsequent part of the handling chain. Wetting the ashes at the 
heating plant is the technique with the lowest costs, and enables 
the product to be spread in the forest. This technique should fore- 
most be used. If lime/ash mixtures are found to have a positive 
effect on acidification, then wet ashes should be included as a vi- 
tality fertilizer when liming forest. With bottom ashes and fly ashes 





containing high contents of unburnt material, extrusion is probably 
the granulation technique that is easiest to apply. 20 refs, 6 figs 
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Refer also to citation(s) 8159, 9868 


8565 (DOE/MC/26029-94/C0285) Catalytic conversion of 
light alkanes -— research and proof-of-concept stages. Lyons, 
J.E.; Hancock, A.W. Il. Sun Co., Inc., Marcus Hook, PA (United 
States). [1993]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC26029. (CONF-931156— 
12: Fuels technology contractors’ review meeting, Morgantown, 
WV (United States), 16-18 Nov 1993). Order Number 
DE94006022. Source: OSTI; NTIS; GPO Dep. 

Objective is to find new catalysts for direct reaction of methane, 
ethane, propane, butanes with O2 to form alcohols, and to develop 
practical processes for direct oxidative conversion of natural gas 
and its C,-C4 components to produce alcohol-rich liquid oxy- 
genates for use as alternative transportation fuels/environmentally 
superior reformulated gasolines. The proposed mechanism for oxi- 
dation activity of cytochrome P-450 and methane monoxygenase 
suggested that a catalyst able to reductively bind oxygen, not be- 
tween Fe(III) center and a proton, but between two Fe(ill) centers, 
might give the desired dioxygenase activity for alkane hydroxyla- 
tion. Selective oxidation of light alkanes could be done by 
oxidation-active metal (Fe) centers in electron-deficient prophyrin- 
like macrocycles, polyoxoanions, and zeolites. In the isobutane 
conversion to tert-butanol proof-of-concept, it was found that nitro 
groups on the periphery of Fe porphyrin complexes give the great- 
est increase in Fe(Ill)/(Il) reduction potential. 8 figs, 6 tabs, 40 refs. 


8566 (DOE/MC/27115-94/C0284) Direct conversion of 
methane to methanol in a non-isothermal catalytic membrane 
reactor. Noble, R.D.; Falconer, J.L. Colorado Univ., Boulder, CO 
(United States). Dept. of Chemical Engineering. [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG21-90MC27115. (CONF-931156-13: Fuels technology contrac- 
tors’ review meeting, Morgantown, WV (United States), 16-18 Nov 
1993). Order Number DE94006023. Source: OSTI; NTIS; GPO 
Dep. 

The direct partial oxidation of CH, to CH3;OH has been studied 
in a non-permselective, non-isothermal catalytic membrane reactor 
system. A cooling tube introduced coaxially inside a tubular mem- 
brane reactor quenches the product stream rapidly so that further 
oxidation of CH3QOH is inhibited. Selectivity for CH3OH formation is 
significantly higher with quenching than in experiments without 
quenching. For CH, conversion of 4% to 7% CH30OH selectivity is 
40% to 50% with quenching and 25% to 35% without quenching. 


8567 (DOE/MC/29228-94/C0286) Selective methane oxida- 
tion over promoted oxide catalysts. Klier, K.; Herman, R.G. 
Lehigh Univ., Bethlehem, PA (United States). [1993]. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG21-92MC29228. (CONF-931156—11: Fuels technology contrac- 
tors’ review meeting, Morgantown, WV (United States), 16-18 Nov 
1993). Order Number DE94006021. Source: OSTI; NTIS; GPO 
Dep. 

Objective was to selectively oxidize methane to C2 hydrocarbons 
and to oxygenates, in particular formaldehyde and methanol, in 
high space time yields under relatively mild reaction conditions. Re- 
sults in this document are reported under the headings: methane 
oxidation over silica, methane oxidation over Sr/La,O3 catalysts, 
and oxidative coupling of methane over sulfate-doped Sr/La2O3 
catalysts. 24 refs, 10 figs, 4 tabs. 


8568 (DOE/PC/92114-T1) Gasoline from natural gas by 
sulfur processing: Quarterly progress report, June—September 
1993. Erekson, E.J.; Miao, F.Q. Institute of Gas Technology, 
Chicago, IL (United States). Oct 1993. 8p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC22-93PC92114. 
Order Number DE94006808. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this research project is to develop a cat- 
alytic process to convert natural gas to liquid transportation fuels. 
The process consists of two steps that each utilize catalysts and 
sulfur containing intermediates: (1) to convert natural gas to CSo, 
and (2) to convert CS. to gasoline range liquids. Experimental data 
will be generated to demonstrate the potential of catalysts and the 
overall process. During this first quarter, progress in the following 
areas has been made. One high surface area molybdenum catalyst 
has been prepared. An existing unit at IGT is being modified to ac- 
commodate the sulfur feedstocks and the higher temperatures(> 
1300°K) required for studying the reactions of hydrogen sulfide 
and methane as proposed in Tasks 2 through 5. An HP 5890 gas 
chromatograph with a TCD(thermal conductivity detector) for 
detecting fixed gases including hydrogen and an FPD(flame photo- 
metric detector) for detecting sulfur compounds was purchased 
using SMP funds and has been received. 


8569 (DOE/PC/92118-T3) Bench-scale demonstration of 
biological production of ethanol from coal synthesis gas: 
Quarterly report, January 1, 1993—March 31, 1993. Engineering 
Resources, Inc., Fayetteville, AR (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92PC92118. Order Number DE94002173. Source: OSTI; 
NTIS; GPO Dep. 

Several batch experiments have been performed in developing 
the ethanol-producing isolates ER12 and ER18 for ethanol produc- 
tion from synthesis gas. In addition, Clostridium |jungdahlii, strain 
PETC, has been used in a two-stage continuous stirred tank reac- 
tor system. Ethanol concentrations from the CSTR system have 
reached 12 g/L. 


8570 (DOE/SF/00098—94/C0287) Steady-state and tran- 
sient catalytic oxidation and coupling of methane. Heinemann, 
H.; Iglesia, E.; Perry, D.L. Lawrence Berkeley Lab., CA (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO03-76SF00098. (CONF-931156— 
10: Fuels technology contractors’ review meeting, Morgantown, 
WV (United States), 16-18 Nov 1993). Order Number 
DE94006020. Source: OSTI; NTIS; GPO Dep. 

Four papers have been published on mechanisms and site 
requirements for oxidative coupling of methane to ethane and ethy- 
lene and on synthesis of thin catalytic films during fiscal 1993. 
These publications also describe a unique inhibiting effect of water 
on the rate of undesired full oxidation pathways during oxidative 
coupling. Five quarterly reports have been written and submitted 
during the covered period. These findings and recently reported 
models of surface and gas phase reactions of methane suggest 
the use of membrane reactors and of cyclic methane decomposi- 
tion schemes in order to avoid deleterious full oxidation reactions 
and to increase Co yields above 25%. In fiscal 1994, we will pro- 
ceed with the testing of proton-conducting membranes that we 
have recently fabricated. We will also continue our emerging effort 
in cyclic decomposition of methane and scavenging of fragments 
on supported metal catalysts. 
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8571 (DOE/PC/92104-T3) Advanced thermally stable jet 
fuels: Technical progress report, February 1993—-March 1993. 
Schobert, H.H.; Eser, S.; Song, C.; Hatcher, P.G.; Walsh, P.M.; 
Coleman, M.M. Pennsylvania State Univ., University Park, PA 
(United States). Jul 1993. 124p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-92PC92104. Order 
Number DE94006760. Source: OSTI; NTIS; GPO Dep. 

This project was initiated on August 1, 1992. The starting date 
resulted in this project being one month out of synchronization with 
the normal quarterly calendar {i.e., January, April, July, and Octo- 
ber). On advice of Mr. John Augustine, DOE/PETC, the present 
report is prepared to cover only two months work, so that future 
quarterly reports will be aligned with the conventional reporting 
schedule. A significant pressure dependence was observed for the 
pyrolysis of n-tetradecane at 450°C for 30 min. It appears that at 
least two processes are affected by the reactant pressure, but in 
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opposite directions. The influence of inert gas pressure is depen- 
dent on both the initial sample volume and the pressure range. 
However, when the inert gas pressure is within a certain specific 
range, the changes in the sample volume have no impact on n- 
tetradecane conversion. Below or above this range, increasing inert 
gas pressure can either decrease or increase conversion, depend- 
ing on the sample volume. 
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8572 (BPA-94006099) Annual report of the Columbia 
River Treaty, Canadian and United States Entities: 1 October 
1992-30 September 1993. USDOE Bonneville Power Administra- 
tion, Portland, OR (United States). Nov 1993. 55p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94006099. Source: OSTI; NTIS; GPO Dep. 

This annual Columbia River Treaty Entity Report is for the 1993 
Water Year, 1 October 1992 through 30 September 1993. It in- 
cludes information on the operation of Mica, Arrow, Duncan, and 
Libby reservoirs during that period with additional information cov- 
ering the reservoir system operating year, 1 August 1992 through 
31 July 1993. The power and flood control effects downstream in 
Canada and the United States are described. This report is the 
twenty-seventh of a series of annual reports covering the period 


since the ratification of the Columbia River Treaty in September 
1964. 
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8573 (INIS-BR-3211) Economic planning for electric 
energy systems: a multi objective linearized approach for so- 
lution. Mata Medeiros Branco, T. da. Para Univ., Belem, PA 
(Brazil). 1986. 117p. (in Portuguese). Order Number DE94614244. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The economic planning problem associated to the expansion and 
operation of electrical power systems is considered in this study, 
represented for a vectorial objective function in which the minimiza- 
tion of resources involved and maximization of attended demand 
constitute goals to be satisfied. Supposing all the variables involved 
with linear characteristic and considering the conflict existing 
among the objectives to be achieved, in order to find a solution, a 
multi objective linearized approach is proposed. This approximation 
utilizes the compromise programming technique and _ linear 
programming methods. Generation and transmission are simultane- 
ously considered into the optimization process in which associated 
losses and the capacity of each line are included. Illustrated exam- 
ples are also presented with results discussed. (author). 
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8574 (DOE/BP/07096-3) System-wide significance of pre- 
dation on juvenile salmonids in Columbia and Snake River 
reservoirs: Annual report 1992. Petersen, J.H.; Poe, T.P. (eds.). 
National Fisheries Research Center, Cook, WA (United States). 
Columbia River Field Station. Dec 1993. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AI79- 
90BP07096. Order Number DE94006088. Source: OSTI; NTIS; 
GPO Dep. 
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Northern squawfish (Ptychocheilus oregonensis) predation on ju- 
venile salmonids was characterized during 1992 at ten locations in 
the Columbia River below Bonneville Dam and at three locations in 
John Day Reservoir. During the spring and summer, 1,487 north- 
ern squawfish were collected in the lower Columbia River and 202 
squawfish were sampled in John Day Reservoir. Gut content data, 
predator weight, and water temperature were used to compute a 
consumption index (Cl) for northern squawfish, and overall diet 
was also described. In the Columbia River below Bonneville Dam, 
northern squawfish diet was primarily fish (spring 69%; summer 
53%), most of which were salmonids. Salmonids were also the pri- 
mary diet component in the Bonneville Dam tailrace, John Day 
Dam forebay, and the McNary Dam tailrace. Crustaceans were the 
dominant diet item at the John Day mid-reservoir location, although 
sample sizes were small. About half of the non-salmonid preyfish 
were sculpins. The consumption index (Cl) of northern squawfish 
was generally higher during summer than during spring. The 
highest Cl’s were observed during summer in the tailrace boat re- 
stricted zones of Bonneville Dam (Cl = 7.8) and McNary Dam (Cl = 
4.6). At locations below Bonneville Dam, Cl’s were relatively low 
near Covert’s Landing and Rooster Rock, higher at four locations 
between Blue Lake and St. Helens, and low again at three down- 
river sites (Kalama, Ranier, and Jones Beach). Northern squawfish 
catches and Cl’s were noticeably higher throughout the lower 
Columbia compared to mid-reservoir sites further upriver sampled 
during 1990-92. Predation may be especially intense in the free- 
flowing section of the Columbia River below Bonneville Dam. 
Smalimouth bass (Micropterus dolomieui; N = 198) ate mostly fish 
— 25% salmonids, 29% sculpins, and 46% other fish. Highest 
catches of smallmouth bass were in the John Day Dam forebay. 


8575 (DOE/BP/11631—9) Smolt monitoring at the head of 
Lower Granite Reservoir and Lower Granite Dam: Annual re- 
port 1992. Buettner, E.W.; Brimmer, A.F. Idaho Dept. of Fish and 
Game, Boise, ID (United States). Nov 1993. 64p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract BI79- 
83BP11631. Order Number DE94006092. Source: OSTI; NTIS; 
GPO Dep. 

This project monitored the daily passage of chinook salmon On- 
corhynchus tshawytscha and steelhead trout 0. mykiss smolts 
during the 1992 spring outmigration at migrant traps on the Snake 
River and the Clearwater River. Annual chinook salmon catch at 
the Snake River trap was the second lowest since the beginning of 
this project. The low trap catch wall due to extremely poor trap effi- 
ciency associated with severe low flows. Hatchery steelhead trout 
catch was similar to 1988 through 1991. Wild steelhead trout catch 
was 35% less than in 1991. Operations at the Snake River trap 
and a new screw trap were extended through the end of July to 
collect summer-migrating age-0 chinook. The differentiation of age- 
0 chinook from spring and Bummer chinook (age-1) using physical 
characteristics was again employed in 1992. The Snake River trap 
and the screw trap collected 20 and 18 age-0 chinook salmon, re- 
spectively, due to extremely low discharge. Chinook salmon catch 
at the Clearwater River trap was the highest since trap operation 
began in 1984. Hatchery steelhead trout trap catch was 23% lower 
than in 1991. Wild steelhead trout trap catch wall the highest since 
trap operation began. Fish tagged with Passive Integrated 
Transponder (PIT) tags at the Snake River trap were interrogated 
at three dams with PIT-tag detection systems (Lower Granite, Little 
Goose, and McNary dams). Cumulative interrogation, for fish 
marked at the Snake River trap, was not calculated for chinook 
salmon due to a lack of data over the entire migration season. The 
rates for hatchery steelhead trout and wild steelhead trout were 
44.9% and 72.9% respectively. Cumulative interrogation at the 
three dams for fish PIT-tagged at the Clearwater River trap was 
55.1% for chinook salmon, 60.4% for hatchery steelhead trout, and 
73.1% for wild steelhead trout. Cumulative interrogations for hatch- 
ery steelhead tagged at the Snake River trap and recovered at the 
downstream dams was about 50% less than in previous years. 


8576 (DOE/BP/35167—4) Dworshak Dam impacts assess- 
ment & fisheries investigations: Annual report 1992. Maiolie, 
M.A.; Elam, S. Idaho Dept. of Fish and Game, Boise, ID (United 
States). Nov 1993. 57p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract BI79-87BP35167. Order Number 
DE94006086. Source: OSTI; NTIS; GPO Dep. 

Lake Pend Oreille, 38,000 hectares, is Idaho's largest natural 
lake. Fisheries for kokanee Onchorynchus nerka, rainbow trout On- 
chorynchus mykiss, and bull trout Salvelinus confluentus have 
gone through major declines over the last 40 years. To date, the 
decline in kokanee abundance has not been fully explained. Water 
level management may be the single largest contributing factor to 
this decline. Two aspects of water level management appear criti- 
cal. Dropping water level once kokanee spawning has occurred 
wall correlated with poor fishery harvest five years later (r = -0.71) 
(alpha = 0.005). Secondly, dropping the water level more than 2 m 
immediately before spawning leaves wave-washed gravel high on 
the bank and forces kokanee to spawn in low quality substrates, 
which again reduces survival. Changes in water level management 
coincided with the sharp declines in the kokanee fishery during the 
1960s. Although the water level has been stabilized once spawning 
has occurred, the deep drawdowns resulting in poor spawning sub- 
strates continues to cause problems for the kokanee population. 
Recognizing the importance of these two factors gives hope that 
changes in water management can reverse the 30-year trend of 
declining kokanee populations before they are lost from the sys- 
tem. The authors recommend an experimental test of higher winter 
lake elevation for several years to document potential changes in 
kokanee abundance. 


8577 (DOE/BP/63584—8) Effects of mitigative measures 
on productivity of white sturgeon populations in the Columbia 
River downstream from McNary Dam, and status and habitat 
requirements of white sturgeon populations in the Columbia 
and Snake Rivers upstream from McNary Dam: Annual 
progress report, April 1992—-March 1993. Beamesderfer, R.C. 
(Oregon Dept. of Fish and Wildlife, Clackamas, OR (United 
States)); Nigro, A.A. (eds.). Oregon Dept. of Fish and Wildlife, 
Clackamas, OR (United States); Washington Dept. of Fisheries, 
Olympia, WA (United States); Fish and Wildlife Service, Cook, WA 
(United States); National Marine Fisheries Service, Seattle, WA 
(United States). Coastal Zone and Estuarine Studies Div. Dec 
1993. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract BI79-86BP63584. Order Number 
DE94006089. Source: OSTI; NTIS; INIS; GPO Dep. 

This report details activities during the first year of Phase Il of 
this sturgeon research. In Phase |, the authors assessed the status 
and habitat requirements of the white sturgeon populations in the 
Columbia River downstream from McNary Dam. Phase II will ex- 
amine the effects on white sturgeon productivity of mitigative 
measures recommended in Phase |. The status and habitat re- 
quirements of white sturgeon populations upstream from McNary 
Dam will also be examined in Phase Il. The study is a cooperative 
effort by the Oregon Department of Fish and Wildlife, Washington 
Department of Fisheries, US Fish and Wildlife Service, and Na- 
tional Marine Fisheries Service. Work during the past year has 
focused on: (1) analysis of results of limited sampling conducted in 
1992, (2) submission of Phase | results to the peer-review literature 
to ensure widespread dissemination, clarity of presentation, and 
credibility of findings, and (3) preparation for additional field work in 
1993. In report sections A to D, each agency reports 1992 results 
if applicable and the current status of manuscripts. Results of field 
work conducted in 1993 will be reported in the 1994 annual report. 


8578 (DOE/BP/93497—4) Kootenai River white sturgeon 
investigations and experimental culture: Annual report 1992. 
Apperson, K.A.; Wakkinen, V.D. Idaho Dept. of Fish and Game, 
Boise, ID (United States). Nov 1993. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract BI79-88BP93497. 
Order Number DE94006094. Source: OSTI; NTIS; GPO Dep. 
Setline and angling techniques were used to sample 64 white 
sturgeon Acipenser transmontanus from the Kootenai River in 
1992. Of those sampled, 15 were recaptures from previous years 
of this study. A total of 429 white sturgeon were captured from 
March 1989 through September 1992. Fork lengths of white stur- 
geon in the total sample ranged from 88 to 274 cm. The data 
indicated there was a complete lack of recruitment of juveniles into 
the population which was estimated in 1990 at 880 individuals with 
a 95% confidence interval of 638 to 1,211. Annual mortality of 
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white sturgeon from 1982 to 1991 was 0.0374. Approximately 80% 
of the population was more than 20 years old and was reproduc- 
tively mature. An ongoing sonic telemetry study revealed long 
distance movements among adults. Sturgeon regularly moved 
across the British Columbia-ldaho border. Sturgeon used deep 
holes in the river or migrated to Kootenai Lake during late fall. Dur- 
ing spring and early summer, reproductively mature sturgeon 
moved from 15 to 110 kilometers upriver and congregated within 
15 kilometers downriver from Bonners Ferry in areas of elevated 
water velocity. This behavior coincided with increasing discharge 
and water temperatures. The authors monitored movements of five 
reproductively mature female white sturgeon. The fish responded 
to increasing then decreasing flows by moving upriver then down- 
river, respectively. All five fish quickly moved to Kootenai Lake 
when flows dropped suddenly from higher than 20 kcfs to less than 
10 kefs. One fish was recaptured and was reabsorbing eggs. 
Trawling and sampling with mats of artificial substrate failed to cap- 
ture white sturgeon eggs or larvae in 1992. One hundred and four 
age 1 and 14 age 2 hatchery-reared Kootenai white sturgeon were 
released into the Idaho section of the river in 1992. Telemetry of 
six of the larger juveniles showed general downriver movement 
from September into November. 


8579 (DOE/EA-0888) Environmental Assessment for 
power marketing policy for Southwestern Power Administra- 
tion. USDOE, Washington, DC (United States). [1993]. 70Op. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94004390. Source: OSTI; NTIS; INIS; GPO Dep. 

Southwestern Power Administration (Southwestern) needs to re- 
new expiring power sales contracts with new term (10 year) sales 
contracts. The existing contracts have been in place for several 
years and many will expire over the next ten years. Southwestern 
completed an Environmental Assessment on the existing power al- 
location in June, 1979 (a copy of the EA is attached), and there 
are no proposed additions of any major new generation resources, 
service to discrete major new loads, or major changes in operating 
parameters, beyond those included in the existing power allocation. 
Impacts from a no action plan, proposed alternative, and market 
power for less than 10 years are described. 


8580 (DOE/ID—10439) Fish passage and protection. Rine- 
hart, B.N. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
[1993]. 431p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE94002380. Source: OSTI; NTIS; GPO Dep. 

This report consists of reprints on fish passage and protection 
topics from: American Fisheries Society; American Society of Civil 
Engineers; Harza Engineering Company; Hydro Review Magazine; 
Idaho National Engineering Laboratory; Independent Energy Maga- 
zine; National Hydropower Association; Northwest Hydroelectric 
Association; United States Army Corps of Engineers; United States 
Committee on large dams; and the United States Department of 
the Interior. 
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8581 (NREL/TP-463-5608) Users manual for SERI QC 
software assessing the quality of solar radiation data. National 
Renewable Energy Lab., Golden, CO (United States). Dec 1993. 
201p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-83CH10093. Order Number DE93018210. 
Source: OSTI; NTIS; GPO Dep. 

This manual describes the procedures and software for assess- 
ing the quality of solar radiation data. This does not constitute 
quality control because quality control must take place during the 
preparations for data collection (selection, calibration, and installa- 
tion of instruments), during the measurement process, and during 
the transmission (if any) and recording of the numerical values. 
Once the data are recorded, only quality assessment can be per- 
formed. If quality assessment is performed in real time or soon 
after the measurement process is completed, it can provide input to 
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control the quality of future measurements. Furthermore, quality as- 
sessment can be used for quality control if data judged to be bad 
are deleted and/or modified. We do not subscribe to these actions 
because the deletion or modification of data destroys information 
that might be useful to the user. For example, if an instrument has 
gone through a gradual failure and all of the data that fail quality as- 
sessment criteria are deleted or modified, the user of the data may 
not be able to detect what was happening and will not question the 
accuracy of other data collected before the instrument completely 
failed. Therefore, the SERI QC procedures and software do not 
delete or modify data. Instead, flags are set to inform the user of 
any departure of the data from expected values. These flags indi- 
cate the magnitude and direction of such departures. For the flags 
to communicate as much information as possible, this manual at- 
tempts to identify and explain the probable causes of various flags. 
However, we cannot overemphasize the following: Flags only indi- 
cate that data do or do not fall within expected ranges. This does 
_not mean that the data are not valid 


1403 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 8545, 8609 


8582 (ASCU-86-15, pp. E53-E59) Electricity from the sun: 
The question of viability. Tabor, H. (Scientific Research Founda- 
tion, Jerusalem (lsrael)). Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Applied Solar Calculations Unit. Feb 1986. 
151p. (In English, Hebrew). (CONF-8602186-: 1. Sede Boger 
symposium on solar electricity production, Sede Boger (Israel), 23- 
24 Feb 1986). In Proceedings of the first Sede Boger workshop on 
solar electricity production. Order Number DE94612284. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Solar scientist are well aware of the low energy density of solar 
radiation. A fully tracking collector at the sunniest spot on this 
planet will receive a little excess of 3000 kWh per year per m? of 
solar radiation (beam plus diffused). In most places the figure is far 
lower. Conversion efficiencies, from solar radiation to electricity, 
vary from a fraction of 1% for a photo-synthesis-hybrid-thermal 
converter, to to a maximum well below 40% for the highest temper- 
ature thermal systems. It is this low output per unit area that 
presents the major problem in achieving economic viability, discon- 
tinuity in the energy supply being, by comparison, a minor 
inconvenience. The economics of various solar conversion systems 
is presented, using an unsophisticated approach in order to see 
more vividly the issues involved. Economic viability depends not 
only on cost and output but on the cost of alternatively energy sup- 
plies at site in question. 


8583 (ASCU—86-15) Proceedings of the first Sede Boger 
workshop on solar electricity production. Faiman, D. (ed.). Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Applied Solar 
Calculations Unit. Feb 1986. 151p. (In English, Hebrew). (CONF- 
8602186-: 1. Sede Boger symposium on solar electricity 
production, Sede Boger (Israel), 23-24 Feb 1986). Order Number 
DE94612284. Source: OSTI; NTIS (US Sales Only); INIS. 

Technological updating, economic evaluations and future plans, 
for solar energy for power production, are presented here. 


8584 (ASCU-87-13, pp. 111-125) Low temperature (T< 
100 degrees C) solar thermal electricity. Pereira, M.C. (LNETI, 
Lisbon (Portugal)). Ben-Gurion Univ. of the Negev, Beersheba (Is- 
rael). Applied Solar Calculations Unit. Feb 1987. (CONF-8702183-: 
2. Sede Boger symposium on solar electricity production, Sede Bo- 
ger (Israel), 25 Feb 1987). In Proceedings of the second Sede 
Boger symposium on solar electricity production. 210p. Order 
Number DE94612413. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this talk is to review existing solar energy tech- 
nologies for production of low temperature heat (T<100 degrees 
C) in terms of their potential to generate electricity. 


8585 
mance of photovoltaic systems. Zamir, Y. (Applied Solar 
Calculation Unit, Jacob blaustein Institute for Desert Research, 
Ben gurion University of the Negev, Beer Sheva (Israel)). Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Applied Solar 
Calculations Unit. Feb 1987. (CONF-8702183-: 2. Sede Boger 


(ASCU-—87-13, pp. 203-206) Fluctuations in perfor- 
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symposium on solar electricity production, Sede Boger (Israel), 25 
Feb 1987). In Proceedings of the second Sede Boger symposium 
on solar electricity production. 210p. Order Number DE94612413. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Here an estimate of the effect of random fluctuations in the solar 
radiation on the expected standard deviation of the performance of 
photovoltaic systems is presented. (author). 


8586 (ASCU-88-19) Proceedings of the third Sede Boger 
symposium on solar electricity production. Faiman, D. (ed.). 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Applied Solar 
Calculations Unit. Mar 1988. 178p. (CONF-8803292—: 3. Sede Bo- 
ger symposium on solar electricity production, Sede Boger (Israel), 
6-7 Mar 1988). Order Number DE94612414. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Technological updating, economic evaluations and future plans, 
for solar energy for power production, are presented here. 


8587 (ASCU-—88-19, pp. 9-21) Development of alternative 
energy sources in Israel. Glueckstern, P. (Ministry of Energy and 
infrastructure, Jerusalem (Israel)). Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Applied Solar Calculations Unit. Mar 1988. 
(CONF-8803292-: 3. Sede Bogqer symposium on solar electricity 
production, Sede Boger (Israel), 6-7 Mar 1988). In Proceedings of 
the third Sede Boger symposium on solar electricity production. 
178p. Order Number DE94612414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The presentation reviews the energy sources in Israel, and in- 
cludes a forecast till the year 2000. 


8588 (ASCU-88-19, pp. 37-44) 80 MW solar project advan- 
tages over 30 MW solar plant. Margalit, M. (Luz Industries, 
Jerusalem (Israel)). Ben-Gurion Univ. of the Negev, Beersheba (is- 
rael). Applied Solar Calculations Unit. Mar 1988. (CONF-8803292-: 
3. Sede Boger symposium on solar electricity production, Sede Bo- 
ger (Israel), 6-7 Mar 1988). In Proceedings of the third Sede Boger 
symposium on solar electricity production. 178p. Order Number 
DE94612414. Source: OSTI; NTIS (US Sales Only); INIS. 

Economic analysis of scaling up, from 30 MW to 80 MW, of solar 
thermal power plants, is presented. 


8589 (ASCU-—88-19, pp. 45-52) Design of molten salt di- 
rect absorption receiver for solar thermal conversion. Epstein, 
M. (Technion-lsrael Inst. of Tech., Haifa (israel)); Halman, M. Ben- 
Gurion Univ. of the Negev, Beersheba (israel). Applied Solar 
Calculations Unit. Mar 1988. (CONF-8803292-: 3. Sede Boger 
symposium on solar electricity production, Sede Boger (israel), 6-7 
Mar 1988). In Proceedings of the third Sede Boger symposium on 
solar electricity production. 178p. Order Number DE94612414. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Commercialization of a solar thermal power plant with molten 
salt as a working fluid, is presented. 


8590 (ASCU-88-19, pp. 53-86) Performance of a large 
solar-thermal power plant in the USA. Kreider, J.F. (Colorado 
Univ., Boulder, CO (United States)). Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Applied Solar Calculations Unit. Mar 
1988. (CONF-8803292-: 3. Sede Boger symposium on solar 
electricity production, Sede Boger (israel), 6-7 Mar 1988). In Pro- 
ceedings of the third Sede Boger symposium on solar electricity 
production. 178p. Order Number DE94612414. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper will describe the most recent Solar Electric Generat- 
ing Systems (SEGS) plant and report on measured performance 
during 1987. The plant is located in the high desert of southern 
California. Comparisons of power delivered to predictions and other 
observations will be made. Lessons learned will be summarized. 
(authors). 


8591 (ASCU-88-19, pp. 88-107) Experience with photo- 
voltaic pilot plants in Europe. Treble, F.C. Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Applied Solar Calculations Unit. 
Mar 1988. (CONF-8803292-: 3. Sede Boger symposium on solar 
electricity production, Sede Boger (Israel), 6-7 Mar 1988). In Pro- 
ceedings of the third Sede Boger symposium on solar electricity 
production. 178p. Order Number DE94612414. Source: OSTI; 
NTIS (US Sales Only); INIS. 





This paper presents an up-dated overview to the sixteen photo- 
voltaic pilot plants sponsored by the Commission of the European 
Communities, with special reference to the problems encountered 
and lessons learned. Details are given of the Commission's plans 
for tackling these problems and improving the plants in the lights of 
experience. (author). 


8592 (CEEP-91-25) Proceedings of the fourth Sede Bo- 
qer symposium on solar electricity production. Faiman, D. 
(ed.). Ben-Gurion Univ. of the Negev, Beersheba (Israel). Center 
for Energy and Environmental Physics. Nov 1991. 188p. (CONF- 
9110442-: 4. Sede Boger symposium on solar electricity 
production, Sede Boger (Israel), 1-2 Oct 1991). Order Number 
DE94612415. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings of the symposium review: the history of solar 
electricity production in Israel, the technology status, the commer- 
cialization prospects, and evaluate the economics. 


8593 (CEEP-—91-25, pp. 15-25) State of Israel, Ministry of 
Energy and Infrastructure, Investigation into energy research 
and development: A program overview. Einav, A. (Ministry of 
Energy and Infrastructure, Jerusalem (Israel)). Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Center for Energy and Environmen- 
tal Physics. Nov 1991. (CONF-9110442-: 4. Sede Boger 
symposium on solar electricity production, Sede Boger (Israel), 1-2 
Oct 1991). In Proceedings of the fourth Sede Boger symposium on 
solar electricity production. 188p. Order Number DE94612415. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The presentation is an overview of Israel's efforts in energy 
source development, with emphasis on solar energy. 


8594 (CEEP-91-25, pp. 27-40) Experience with the Ben- 
Gurion solar electricity technologies test Center (1987-1990). 
Spiewak, |. (Ministry of Energy and Infrastructure, Jerusalem (ls- 
rael)); Carmel, G. Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Center for Energy and Environmental Physics. Nov 1991. 
(CONF-9110442-: 4. Sede Boger symposium on solar electricity 
production, Sede Boger (Israel), 1-2 Oct 1991). In Proceedings of 
the fourth Sede Boger symposium on solar electricity production. 
188p. Order Number DE94612415. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An overview of the achievements of the Sde Boger solar energy 
test center is presented. The achievements are compared with 
other solar energy research centers. 


8595 (CEEP-91-25, pp. 123-147) Large Photovoltaic sys- 
tems: Will they play a role in our energy future. Risser, V.V. 
(Daystar Inc., La Cruces, NM (United States)). Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Center for Energy and Environmen- 
tal Physics. Nov 1991. (CONF-9110442-: 4. Sede Boger 
symposium on solar electricity production, Sede Boger (Israel), 1-2 
Oct 1991). In Proceedings of the fourth Sede Boger symposium on 
solar electricity production. 188p. Order Number DE94612415. 
Source: OSTI; NTIS (US Sales Oniy); INIS. 

Photovoltaic power supply is reviewed. Future potentials are esti- 
mated. 


8596 (CEEP-93-15) Proceedings of the fifth Sede Boger 
symposium on solar electricity production. Faiman, D. (ed.) 
(Ben-Gurion Univ. of the Negev, Beersheba (Israel)). Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Center for Energy and En- 
vironmental Physics. Feb 1993. 302p. (CONF-9302163—: 5. Sede 
Boger symposium on solar electricity production, Sede Boger (Is- 
rael), 15-17 Feb 1993). Order Number DE94612246. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The layout of the present volume closely follows the order of the 
events during the symposium. First there is an in-depth review of 
direct steam generation technology and a vision for an international 
joint effort to develop solar thermal electricity technology. The sec- 
ond section contains reviews of the 'sister’ solar technologies that 
are currently of interest: central receivers, specifically the Solar 2 
project, and the photovoltaics, specifically an outline of solar cell 
development within the framework of the former Soviet Union’s 
space program. The third section contains technical lectures on the 
various problems associated with the design of solar direct steam 
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generating systems, including physics of two-phase flow. The 
fourth section contains presentations of the poster session. (ed.). 


8597 (CEEP—93-15, pp. 11-35) Luz direct steam genera- 
tion program: Pioneering ideas. Dagan, E. (Technion-israel Inst. 
of Tech., Haifa (israel)). Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Center for Energy and Environmental Physics. Feb 1993. 
302p. (CONF-9302163—: 5. Sede Boger symposium on solar elec- 
tricity production, Sede Boger (Israel), 15-17 Feb 1993). In 
Proceedings of the fifth Sede Boger symposium on solar electricity 
production. Order Number DE94612246. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aim of the present paper is to summarize the main features 
of the Direct Steam Generation process, among which, LS-4 ad- 
vanced trough is a non-negligible ingredient. Further details may 
be found in ref 2. 


8598 (CEEP-93-15, pp. 37-43) Direct steam generation 
using a water injection system. Ven, J. (Solel Solar Systems, 
Jerusalem (israel)). Ben-Gurion Univ. of the Negev, Beersheba (Is- 
rael). Center for Energy and Environmental Physics. Feb 1993. 
302p. (CONF-9302163—: 5. Sede Boger symposium on solar elec- 
tricity production, Sede Boger (israel), 15-17 Feb 1993). In 
Proceedings of the fifth Sede Boger symposium on solar electricity 
production. Order Number DE94612246. Source: OSTI; NTIS (US 
Sales Only); INIS. 

One way to reduce plant price is by an increase in efficiency. 
About 3/4 of the energy in the Rankine cycle is used to evaporate 
water. By allowing the evaporation to take place directly in the col- 
lector tube, most of the tube temperature would be around the 
saturation temperature. Another advantage is the high amount of 
energy that can be store in the water-to-steam phase change. This 
reduces the required mass flow (tubing cost), (parasitics) in the so- 
lar field. At the moment there are two Direct Steam Generator 
systems which show promise. Luz developed the once-through 
boiler, BIl developed the injection system. 


8599 (CEEP—93-15, pp. 45-68) Conception of a Joint IEA 
programme on Direct Steam Generation in solar power plants. 
Rheinlaender, J. (Solar Energy and Hydrogen Research Center, 
Stuttgart (Germany)); Ratzesberger, R. Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Center for Energy and Environmental 
Physics. Feb 1993. 302p. (CONF-9302163-: 5. Sede Boger sym- 
posium on solar electricity production, Sede Boger (Israel), 15-17 
Feb 1993). In Proceedings of the fifth Sede Boger symposium on 
solar electricity production. Order Number DE94612246. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The technical and economic potentials for solar thermal power 
plants were evaluated in an extended study for the Mediterranean 
area. The results are representative for most of other regions 
within the earth’s sun belt. (authors). 


8600 (CEEP-93-15, pp. 73-81) Solar power development 
within an international framework. Grasse, W. (Platforma Solar 
de Almeria, Almeria (Spain)). Ben-Gurion Univ. of the Negev, Beer- 
sheba (Israel). Center for Energy and Environmental Physics. Feb 
1993. 302p. (CONF-9302163—: 5. Sede Boger symposium on solar 
electricity production, Sede Boger (Israel), 15-17 Feb 1993). In 
Proceedings of the fifth Sede Boger symposium on solar electricity 
production. Order Number DE94612246. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The government of Israel has just recently joined the Interna- 
tional Energy Agency Solar Power and Chemical Energy systems 
(SolarPACES) program. The SolarPACES is one of the most to be 
carries out under the auspices of the International Energy Agency 
(IEA), with its seat in Paris at OECD. Begun in 1977 as the SSPS 
(Small Solar Power Systems) it has now, having undergone the 
change in name in 1992, already reached stage 4. (author). 


8601 (CEEP-—93-15, pp. 85-100) The solar two power 
tower project. Chavez, J.M. (Sandia National Labs., Albuquerque, 
NM (United States)); Klimas, P.C.; Laquil, P. de Ill; Skowronski, M. 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Center for 
Energy and Environmental Physics. Feb 1993. 302p. (CONF- 
9302163-: 5. Sede Boger symposium on solar electricity 
production, Sede Boger (israel), 15-17 Feb 1993). In Proceedings 
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of the fifth Sede Boger symposium on solar electricity production. 
Order Number DE94612246. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A consortium of United States utility concerns led by Southern 
California Edison Company (SCE) has begun a cooperative project 
with the U.S. Department of Energy (DOE) and industry to convert 
the 10-MWe Solar One Tower Pilot Plant to molten nitrate salt 
technology. Successful operation of the convert plant to be called 
Solar Two, will reduce the economic risks in building the initial 
commercial power tower projects and accelerate the commercial 
acceptance of this promising renewable energy technology. In a 
molten salt power tower plant, sunlight is concentrated by a field of 
sun-tracking mirrors, called heliostats, onto a centrally located re- 
ceiver, atop a tower. Molten salt is heated in the receiver and 
stored until it is needed to generate steam to power a conventional 
turbine generator. Joining the SCE and DOE in sponsoring in 
sponsoring this project are the following organizations: Los Alamos 
department of Water Power, Idaho Power Company, PacifiCorp, 
Pacific Gas and Electric Company, Sacramento Municipal Utility 
District, Arizona Public Service Company, Salt River Project, City 
of Pasadena, California Energy Commission, Electric Power Re- 
search Institute, South Coast Air Quality Commission, Electric 
Power research Institute, South Coast Air Quality Management 
District, and Bechtel Corporation. The Solar Two project will con- 
vert the Solar One heat transfer system from a water/steam type to 
molten nitrate salt by replacing the water/steam receiver and oil/ 
rock thermal storage system with a nitrate salt receiver, salt ther- 
mal storage, and steam generator. The estimate cost of Solar Two, 
including 3-year test period, is 48.5 millions. The plant will be on 
line in early 1995. (authors). 


8602 (CEEP-—93-15, pp. 203-235) How to master the Direct 
Steam Generation (DSG) process: Some open questions. 
Mueller, M.J. (Solar Energy and Hydrogen Research Centre-ZSW, 
Stuttgart (Germany)). Ben-Gurion Univ. of the Negev, Beersheba 
(israel). Center for Energy and Environmental Physics. Feb 1993. 
302p. (CONF-9302163—: 5. Sede Boger symposium on solar elec- 
tricity production, Sede Boger (israel), 15-17 Feb 1993). In 
Proceedings of the fifth Sede Boger symposium on solar electricity 
production. Order Number DE94612246. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Up to now, two test facilities for DSG experiments have been 
erected and operated. While the Jerusalem loop of Luz showed the 
general feasibility of the process, the HIPRESS test loop ZSW pro- 
vides a handy tool for lab-scale, highly-reproducible experiments at 
adjustable parameters. Used together with a densitometer flow 
measurements, it provides a clear picture of the thermohydraulic 
situation in the pipe. Since these results refer considerably from 
the calculations, it is not possible to make reliable predictions on 
the behavior of a full-scale solar evaporator field. The remaining 
open questions have to be answered by a series of a 
well-coordinated experiments under solar conditions. If a fast com- 
pletion of the Sde Boker facility based on recent insights meets 
these demands and if the follow-up is guaranteed by a full scale 
test and demonstration loop, the required experiment can be car- 
ried out in the most time-and cost-efficient way. (author). 


8603 (CEEP-93-15, pp. 237-257) Production of steam us- 
ing solar receiver technology. Epstein, M. (Weizmann Inst. of 
Science, Rehovoth (Israel)); Shor, A. Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Center for Energy and Environmental 
Physics. Feb 1993. 302p. (CONF-9302163-: 5. Sede Boger sym- 
posium on solar electricity production, Sede Boger (Israel), 15-17 
Feb 1993). In Proceedings of the fifth Sede Boqer symposium on 
solar electricity production. Order Number DE94612246. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Data resulting from the operation of the Solar Central Receiver 
Steam Production System at Weizmann Institute of Science was 
compared to data calculated from modelling computer codes on re- 
ceiver tube surface temperatures, absorbed power, efficiency and 
steam quality. Good correspondence was shown between calcu- 
lated and observed data. Extrapolation to higher flux inputs and 
lower circulation rates using the models indicated that the heat flux 
on the evaporation panel could safely be raise to 900 kw/m? and 
to saturate steam temperatures of 260 degrees C from the original 
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designed 300 kw/m? and 200 degrees C respectively. Furthermore 
a preliminary economic analysis indicated that this cavity receiver 
system could be operated competitively at levels 10-100 
megawatts thermal equivalent steam production. (authors). 


8604 (INIS-mf—13748, pp. 39-58) Solar energy in Israel: 
Utilization and research. Zvirin, Y. (Technion-lsrael Inst. of Tech., 
Haifa (Israel)); Zamkow, S. Ministry of Energy and Infrastructure, 
Jerusalem (israel); Ben-Gurion Univ. of the Negev, Beersheba (is- 
rael); Moscow International Energy Club, Moscow (Russian 
Federation). 1993. (CONF-9105438-: 1. energy conference Israel- 
former USSR, Beer-Sheva (Israel), 13-15 May 1991). In First 
energy conference Israel-former USSR: Proceedings. 170p. Order 
Number DE94613364. Source: OSTI; NTIS (US Sales Only); INIS. 

The state of Israel has been a pioneer in the solar energy devel- 
opment and utilization since it was founded. In the 50's solar 
domestic home heaters became commercially available. At the 
same time research work has been started in different areas of 
solar energy, which led to more advanced solar systems for addi- 
tional applications. The presentation includes some details of 
commercial utilization of solar energy and a brief description of the 
main Research and Development projects in industry, universities 
and research institutes. (authors). 


8605 (INIS-mf—13748, pp. 59-64) Solar energy utilization in 
the USSR. Shpil'rain, Eh.Eh. (AN SSSR, Moscow (Russian 
Federation). Inst. Vysokikh Temperatur). Ministry of Energy and In- 
frastructure, Jerusalem (Israel); Ben-Gurion Univ. of the Negev, 
Beersheba (Israel); Moscow International Energy Club, Moscow 
(Russian Federation). 1993. (CONF-9105438—-: 1. energy confer- 
ence Israel-former USSR, Beer-Sheva (Israel), 13-15 May 1991). 
In First energy conference Israel-former USSR: Proceedings. 
170p. Order Number DE94613364. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The conditions for solar energy utilization in the USSR are not 
too favorable. Only in the country’s southern regions is there suffi- 
cient insolation to make solar energy utilization economical. In 
higher latitudes only seasonable use of solar energy is reasonable. 
Up to now, the main application of solar energy was to produce 
low temperature heat for hot water production, drying of agricultural 
goods, space heating and thermal treating of concrete. A substan- 
tial part of the solar heating installations is flat plate solar 
collectors. The total installed area of solar collectors slightly ex- 
ceeds 100,000 m*. The collectors are produced by industry, as 
well as by small enterprises. In some cases selective coatings are 
used over the absorber plates; black nickel or chromium is the 
main coating material. Recently, new projects were launched to de- 
velop and produce advanced collectors with enhanced efficiency 
and reliability. Substantial progress has been made in the USSR in 
developing and producing photovoltaic cells, mainly for space ap- 
plications. Terrestrial applications of photovoltaic is only in the very 
early stage. About 100 Kw of photovoltaic cells are produced annu- 
ally in the USSR, based on mono or polycrystalline silicon. Some 
experimental photovoltaic-arrays in the range of several tenth of Kw 
are installed in different places. Research and development work is 
carried out to produce thin film cells. Effort are in progress to con- 
struct automated production lines for 1 MW per year of crystalline 
and amorphous silicon. In the Crimea, a solar power plant SES-5 
(5 MW peak power) was commissioned some years ago. The plant 
is of a tower type, with a circular helioscope field. The plants work- 
ing fluid is steam. The experienced gained demonstrates that this 
design concept has several disadvantages. The cost of electricity 
produced by such type plants extremely high. Recently, alternative 
types of solar power plants have been under development. 


1404 Environmental Aspects 


8606 (Juel-2757) Preventive environmental research 
checkups - photovoltaics. Vol. 6: Implementation. Angewandte 
Systemanalyse, v. 67. Hirtz, W.; Huber, W.; Kolb, G. 
Forschungszentrum Juelich GmbH (Germany). Programmgruppe 
Systemforschung und Technologische Entwicklung. May 1993. 
357p. (In German). Order Number DE94739112. Source: OSTI; 
NTIS (US Sales Only). 





Details are given about preventive environmental checkups as 
applied to photovoltaics. A description of the production of techni- 
cal silicon and of monocrystalline, multicrystalline and amorphous 
cells and modules is followed by a brief introduction to cadmium 
telluride solar cells. The basic materials and the substances which 
are emitted or deposited are listed. Quantitative pollution data are 
derived from the detailed data for the investigated media, scenar- 
ios and variants. Comparative evaluations are made on the basis 
of these quantitative data. The emissions of conventional vehicles 
are compared with those of electric-powered vehicles whose bat- 
teries are charged on company parking lots through photovoltaic 
panels or electric-power mixes. (orig.) 


1405 Solar Energy Conversion 
Refer also to citation(s) 8606, 9231 


8607 (CONF-9306113—) Proceedings of the Seventeenth 
DOE Solar Photochemistry Research Conference. Ames Lab.., 
IA (United States). [1993]. 212p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-82. 
(IS—5097). From 17. solar photochemistry research conference; 
Brainerd, MN (United States); 6-10 Jun 1993. Order Number 
DE94005552. Source: OSTI; NTIS; GPO Dep. 

The Seventeenth DOE Solar Photochemistry Research Confer- 
ence sponsored by the Division of Chemical Sciences, Office of 
Basic Energy Sciences, is being held June 6—10, 1993, at Cragun’s 
Lodge and Conference Center, Brainerd, Minnesota The meeting is 
hosted this year by the Ames Laboratory of lowa State University. 
The purpose of the meeting is to foster cooperation, collaboration, 
and exchange of current research ideas among grantees and con- 
tractors of the DOE Division of Chemical Sciences engaged in 
fundamental research on solar photochemical energy conversion. 
This conference provides a special opportunity for interaction 
among investigators from diverse traditional chemistry disciplines 
who share the common good of providing the knowledge and con- 
cepts needed for production of low cost fuels and chemicals or 
electricity by photochemical conversion of solar energy. Our special 
guest plenary lecturer is Professor Graham Fleming, of the Univer- 
sity of Chicago, who will speak on ultrafast spectroscopic studies 
of molecular dynamics in the condensed phase. The remaining 
presentations on Monday will feature further investigations of ultra- 
fast phenomena in solvation, electron transfer, and charge 
separation at interfaces. These will lead into the topical sessions 
which follow on photosynthesis, molecular models, photoinduced 
charge transfer in homogeneous and heterogeneous solutions, in- 
organic photochemistry, and photoelectrochemistry. As an added 
feature, the photoelectrochemistry session will include six short in- 
troductory lectures for the benefit of nonspecialists on outstanding 
issues and problems in that field. In this volume may be found a 
copy of the program, the abstracts of 28 formal presentations and 
59 posters, as well as an address listing of the 114 participants. 


8608 (NREL/TP-411-6270) NREL Photovoltaic Program 
FY 1993 bibliography. Pohle, L. (ed.). National Renewable Energy 
Lab., Golden, CO (United States). Jan 1994. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE94000272. Source: OSTI; NTIS; 
GPO Dep. 

This report lists all published documents of the Photovoltaic Pro- 
gram for FY 1993. Documents include conference papers, journal 
articles, book chapters, etc. 


8609 (SAND-—93-1642) Solar photovoltaics for develop- 
ment applications. Shepperd, L.W. (Florida Solar Energy Center, 
Cape Canaveral, FL (United States)); Richards, E.H. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Aug 1993. 45p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94006116. Source: 
OSTI; NTIS; GPO Dep. 

This document introduces photovoltaic technology to individuals 
and groups specializing in development activities. Examples of 
actual installations illustrate the many services supplied by photo- 
voltaic systems in development applications, including water 
pumping, lighting, health care, refrigeration, communications, and a 
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variety of productive uses. The various aspects of the technology 
are explored to help potential users evaluate whether photovoltaics 
can assist them in achieving their organizational goals. Basic 
system design, financing techniques, and the importance of infra- 
structure are included, along with additional sourcesiof information 
and major US photovoltaic system suppliers. 


1406 Photovoltaic Power Systems 


8610 (ETSU-S/P-—2-00158/REP) Feasibility and design 
study of a photovoltaic building demonstration. Cross, B.M. 
Department of Trade and Industry, London (United Kingdom); 
Energy Technology Support Unit, Harwell (United Kingdom); Uni- 
versity of Wales Coll. of Cardiff (United Kingdom). 1993. 86p. 
Order Number DE94742905. Source: OSTI; NTIS (US Sales Only). 
The objective was to identify components and integration sys- 
tems suitable for a demonstration photovoltaic building at the 
Centre of Alternative Technology in the United Kingdom. This 
project included component identification, integration system de- 
sign, and testings of a full scale roof system in the laboratory for 
operation and durability. The use of photovoltaics in buildings has 
been identified by the Energy Technology Support Unit (ETSU) as 
the most promising PV application for the UK. To data, there are no 
full scale demonstrations of this technology in the UK. It was pro- 
posed by the Centre of Alternative Technology that a demonstration 
roof be built on one of their new buildings, where it would receive 
maximum publicity. At the same time, the Solar Energy Unit at the 
University of Wales College of Cardiff proposed a full scale mock- 
up of a PV integrated roof or wall be studied in the SERC Solar 
Simulator at Cardiff to identify the specific conditions for which such 
systems would have to be designed. The two proposals were com- 
bined to form the present project. (49 figures, 8 tables). (Author) 


8611 (Jue+2682) Environmental impact assessment in 
the case of research projects - the example of photovoltaic 
energy conversion. Vol. 2: Methodological aspects of environ- 
mental impact assessment and description of the method 
employed. Angewandte Systemanalyse, v. 67. Hirtz, W.; Huber, 
W. Forschungszentrum Juelich GmbH (Germany). Programm- 
gruppe Systemforschung und Technologische Entwicklung. Oct 
1992. 232p. (In German). Order Number DE94738673. Source: 
OSTI; NTIS (US Sales Only). 

This project was initiated by the Federal Minister for Research 
and Technology (BMFT) in early 1990. A method of investigation 
was to be developed which assures early and efficient detection of 
the potential impact on man and ecology of an intended technical 
project. (orig.) 


8612 (SAND-—94-0243C) Cost-effective applications of 
photovoltaics for electric utilities: An overview. Bigger, J.E. 
(Electric Power Research Inst., Palo Alto, CA (United States)). San- 
dia National Labs., Albuquerque, NM (United States). [1993]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract AC04-94AL85000. (CONF-931006—4: Joint power generation 
conference, Kansas City, MO (United States), 17-21 Oct 1993). Or- 
der Number DE94006520. Source: OSTI; NTIS; GPO Dep. 

Cost targets for the large-scale entry of photovoltaic (PV) sys- 
tems keep moving, subject to the vagaries of global oil prices and 
the economic health of the world. Over the last four decades since 
a practical PV device was announced, costs have come down by a 
factor of 20 or more and this downward trend is expected to 
continue, albeit at a slower pace. Simultaneously, conversion effi- 
ciencies have nearly tripled. There are many applications today for 
which PV is cost-effective. In recognition of this, utility interest in 
PV is increasing and this is manifested by projects such as PVUSA 
and Central and South West's renewable resource development ef- 
fort. While no major technical barriers for the entry of PV systems 
have been uncovered, several key issues such as power quality, 
system reliability, ramp rates, spinning reserve requirements, and 
misoperation of protection schemes will have to be dealt with as 
the penetration of this technology increases. PV is still in the evolu- 
tionary phase and is expected to grow for several decades to 
come. Fueled by environmental considerations, interest in PV is 
showing a healthy rise both in the minds of the public and in the 
planning realms of the electric power community. In recognition of 
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this, the Energy Development Subcommittee of the IEEE Energy 
Development and Power Generation Committee organized a Panel 
Session on photovoltaics applications at the 1993 International 
Joint Power Generation Conference held in Kansas City, Missouri. 
Summaries of the four presentations are assembled here for the 
benefit of the readers of this Review. 


8613 (UCRL-ID-115268) A solar array module fabrication 
process for HALE solar electric UAVs. Carey, P.G.; Aceves, 
R.C.; Colella, N.J.; Thompson, J.B.; Williams, K.A. Lawrence Liver- 
more National Lab., CA (United States). Dec 1993. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE94006212. Source: OSTI; NTIS; 
GPO Dep. 

We describe a fabrication process to manufacture high power to 
weight ratio flexible solar array modules for use on high altitude 
long endurance (HALE) solar electric unmanned air vehicles 
(UAVs). A span-loaded flying wing vehicle, known as the RAPTOR 
Pathfinder, is being employed as a flying test bed to expand the 
envelope of solar powered flight to high altitudes. It requires multi- 
ple light weight flexible solar array modules able to endure adverse 
environmental conditions. At high altitudes the solar UV flux is sig- 
nificantly enhanced relative to sea level, and extreme thermal 
variations occur. Our process involves first electrically interconnect- 
ing solar cells into an array followed by laminating them between 
top and bottom laminated layers into a solar array module. After 
careful evaluation of candidate polymers, fluoropolymer materials 
have been selected as the array laminate layers because of their 
inherent abilities to withstand the hostile conditions imposed by the 
environment. 


1407 Solar Thermal Power Systems 


8614 (DLR-FB-93-05) Development of a selective volu- 


metric receiver for central receiver systems - investigation of 
parameters and exergetic valuation. Pitz-Paal, R. Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Koeln 


(Germany). Hauptabteilung Energietechnik; Bochum Univ. (Ger- 
many). Fakultaet fuer Maschinenbau. 1993. 161p. (in German). 
Order Number DE94739120. Source: OSTI; NTIS (US Sales Only). 

A new concept of a staggered selective volumetric receiver for 
central receiver systems was proposed. A physical model was de- 
veloped which is able to calculate the temperature distribution 
within the receiver parallel to the flow direction. The model takes 
account for heat transfer by solar and thermal radiation as a func- 
tion of the wavelength as well as for convective heat transfer and 
heat conduction in the absorber walls. A variation of geometrical 
parameters, physical properties and running conditions showed im- 
portant trends of the thermal behavior of the receiver which was 
rated by an exergetic efficiency. The calculations offered a high po- 
tential for the exergetic efficiency of this receiver type, if an 
appropriate selection of the cut-off wavelength describing the se- 
lective absorption is performed. A general idealized behaviour of 
physical absorber properties as well as the combination of Si-SiC 
ceramic and fused silica as absorber material were investigated in 
detail. Moreover, a comprehensive estimation of the accuracy of 
the code and of the chosen assumptions were performed. (orig.). 
60 figs., 16 tabs., 76 refs. 


1409 Solar Thermal Utilization 


8615 (DOE/FTR-94003545) Discussions concerning US 
dish/engine system developers and German commercial inter- 
ests, and participation in an implementing agreement 
executive committee meeting: Foreign trip report, October 14— 
27, 1993. Klimas, P.C. Sandia National Labs., Albuquerque, NM 
(United States). 5 Nov 1993. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94003545. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Gary Burch, DOE EE-132, and | met with Jorg Schlaich and 
Wolfgang Schiel in Stuttgart to discuss potential US/German coop- 
eration in dish/engine solar electric system commercialization. We 
reviewed progress on the joint US/German dish/Brayton system 
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demonstration project, as well as exchanged descriptions of the 
solar thermal electric work being conducted under both German 
and US federal programs. We learned that Siemens has become a 
partner in the German parabolic trough direct steam generation 
(DSG) technology development and of plans to propose construc- 
tion of a 20M DM DSG facility in Almeria to the European 
Economic Community. We spent two days in Paris participating in 
the International Energy Agency SolarPACES Executive Committee 
Meeting. Activities in Germany, Switzerland, Spain, Israel, Australia 
and Russia were discussed. 


8616 (DOE/SF/16306-38) Colorado State University pro- 
gram for developing, testing, evaluation and optimizing solar 
heating and cooling systems: Project status report, August— 
September 1993. Colorado State Univ., Fort Collins, CO (United 
States). Solar Energy Applications Lab. Sep 1993. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
86SF16306. Order Number DE94002675. Source: OSTI; NTIS; 
GPO Dep. 

This report describes activities of the Colorado State University 
program on solar heating and cooling systems for the months of 
August and September 1993. The topics include: rating and certifi- 
cation of domestic water heating systems, unique solar system 
components, advanced residential solar domestic hot water sys- 
tems, and desiccant cooling of buildings. 


8617 (DOE/SF/16306-39) Colorado State University Pro- 
gram for developing, testing, evaluating and optimizing solar 
heating and cooling systems: Project status report, October— 
November 1993. Colorado State Univ., Fort Collins, CO (United 
States). Solar Energy Applications Lab. Dec 1993. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
86SF16306. Order Number DE94005503. Source: OSTI; NTIS; 
GPO Dep. 

Progress is reported in the areas of: Rating and certification of 
domestic water heating systems, unique solar system components, 
advanced residential solar domestic hot water systems, analysis of 
advanced desiccant solar cooling systems, and management and 
coordination of Colorado State/DOE program. 


8618 (DTH-LV-MEDD-254) Manual for SAeSONSOL ver- 
sion 3.0: Computer programme for simulating the dynamic 
interplay between solar collectors, storage systems, the dis- 
trict heating network and domestic consumption. Olesen, O. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Jun 1993. 174p. (In Danish). Contract ENS-51181- 
91.0055. Order Number DE94740122. Source: OSTI; NTIS. 

A manual for SAeSONSOL, which is a user-friendly computer 
programme for the simulation of larger solar heating systems 
equipped with seasonal storage facilities. The programme should 
clarify the potentials and advantages of installing such a system 
and can also be used in connection with designing it. It can simu- 
late the thermal properties of pond and borehole storage facilities. 
SAeSONSOL can also be used in relation to other computer pro- 
grammes which, for example, relate to conditions in district heating 
distribution networks. The manual describes the installation of the 
programme on a hard-disc, how to use and edit it, and the simula- 
tion processes. (AB) 


8619 (DTH-LV-MEDD-—255) Measurements on solar heat- 
ing systems for combined domestic-water and space heating: 
5 commercially available solar heating systems installed at the 
owners’ homes. Ellehauge, K. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varmeisolering. Aug 1993. 49p. 
(In Danish). Contract ENS-51181-91.0005. Order Number 
DE94740120. Source: OSTI; NTIS. 

The monitoring of five solar heating systems for combined space 
and DHW heating was carried out from late 1992 until early 1993 
on five systems installed at the owners’ homes. Energy meters in- 
stalled on the systems were read weekly. Two of the systems were 
monitoring at the Solar Energy Laboratory, validate the computer 
calculation program Kviksol. The five systems of the most common 
type are marketed in Denmark. Three of the systems are of a type 
which supplies the solar energy for space heating directly from the 
solar collector circuit. The two other systems are of a type where 
solar energy for space heating is supplied from the solar heating 





tank, only in the summer period. Three of the systems have larger 
solar collector areas. The measured net performances were be- 
tween 100 and 360 kWh/m2/yr. In addition the systems have 
supplied the heat losses of the storage tanks, and the no-load loss 
in summer when the oil burners were switched off have been 
saved from 3.5 to 5.5 months. All the owners have expressed their 
satisfaction with the increased space heating comfort due to the 
solar heating systems. (AB) (15 refs.) 


8620 (DTH-LV-MEDD-258) The Solhus project: Lejerbo 
building association. Dept. 331, Ulkaer 15-35, Roedovre. Vejen, 
N.K.; Svendsen, B. Danmarks Tekniske Hoejskole, Lyngby (Den- 
mark). Lab. for Varmeisolering; Danakon A/S, Taastrup (Denmark). 
Nov 1993. 39p. (In Danish). Contract ENS-51181-92.0078. Order 
Number DE94740119. Source: OSTI; NTIS. 

The establishment and operation of a hybrid solar heating 
system in connection with a general renovation of the roofs and fa- 
cades of three apartment buildings is described. In each case one 
of the solar collector systems is based on air and provides space 
heating and the other, based on liquid, heats the domestic water. 
The absorbers of the latter are integrated in the solar collector 
based on air heating. The solar air heating system is constructed 
so that the heated air is circulated down along the gables and fa- 
cades in a running cleft between the existing outside wall and the 
new facade insulation. This reduces the heat losses from the flats, 
or adds heat to the rooms, according to the temperature in the 
channel. The liquid system is of a traditional design. It is concluded 
that the system based on air did not function satisfactorily but that 
the total energy saving and indeed energy gain resulting from insu- 
lation of the facade saved 30% of the total energy consumption. If 
solar energy was used for all space heating needs the heating ca- 
pacity would increase significantly in the case of newer buildings it 
is claimed. (AB) 


8621 (NREL/TP-471-5864) Production of fullerenes with 
concentrated solar flux. Hale, M.J.; Fields, C.; Lewandowski, A.; 
Bingham, C.; Pitts, R. National Renewable Energy Lab., Golden, 
CO (United States). Jan 1994. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
(CONF-940326—7: American Society of Mechanical Engineers 
(ASME) international solar energy conference, San Francisco, CA 
(United States), 27-30 Mar 1994). Order Number DES94000266. 
Source: OSTI; NTIS; GPO Dep. 

Research at the National Renewable Energy Laboratory (NREL) 
has demonstrated that fullerenes can be produced using highly 
concentrated sunlight from a solar furnace. Since they were first 
synthesized in 1989, fullerenes have been the subject of intense 
research. They show considerable commercial potential in ad- 
vanced materials and have potential applications that include 
semiconductors, superconductors, high-performance metals, and 
medical technologies. The most common fullerene is Cgo, which is 
a molecule with a geometry resembling a soccer ball. Graphite va- 
porization methods such as pulsed-laser vaporization, resistive 
heating, and carbon arc have been used to produce fullerenes. 
None of these, however, seems capable of producing fullerenes 
economically on a large scale. The use of concentrated sunlight 
may help avoid the scale-up limitations inherent in more estab- 
lished production processes. Recently, researchers at NREL made 
fullerenes in NREL’s 10 kW High Flux Solar Furnace (HFSF) with 
a vacuum reaction chamber designed to deliver a solar flux of 
1200 W/cm? to a graphite pellet. Analysis of the resulting carbon 
soot by mass spectrometry and high-pressure liquid chromatogra- 
phy confirmed the existence of fullerenes. These results are very 
encouraging and we are optimistic that concentrated solar flux can 
provide a means for large-scale, economical production of 
fullerenes. This paper presents our method, experimental appara- 


tus, and results of fullerene production research performed with the 
HFSF. 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 8618, 9296 


8622 (DLR-Mitt—93-02) The pressure loaded volumetric 
ceramic receiver 500 kW version. Design and construction. 
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Pritzkow, W.E.C. Deutsche Forschungsanstalt fuer Luft- und 
Raumfahrt e.V. (DLR), Stuttgart (Germany). Inst. fuer Bauweiser- 
und Konstruktionsforschung. 1993. 34p. Order Number 
DE94739015. Source: OSTI; NTIS (US Sales Only). 

The Pressure Loaded Volumetric Ceramic Receiver with a 
domed quartz glass window and a segmented domed ceramic 
foam absorber is designed for a power level of 500 kW to heat up 
air from ambient to 1000 C at pressures up to 10 bar. With a sec- 
ondary concentrator located in front of the receiver the whole 
system was installed on the SSPS-CRS tower of the Plataforma 
Solar de Almeria, Spain. At first tests air was heated up to 700 C 
at pressurees up to 3.6 bar. With this first tests the function of a 
modular design of receiver and secondary concentrator could be 
shown. (orig.). 8 figs., 14 tabs., 15 refs. 


8623 (DLR-Mitt.—93-03) The hexagonal compound para- 
bolic concentrator. Design and construction. Pritzkow, W.E.C. 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), 
Stuttgart (Germany). Inst. fuer Bauweisen- und Konstruktions- 
forschung. 1993. 30p. Order Number DE94739014. Source: OSTI; 
NTIS (US Sales Only). 

The Hexagonal Compound Parabolic Concentrator is a sec- 
ondary concentrator with a concentration ratio of three. This 
concentrator is designed for the SSPS-CRS solar tower power 
plant at the Plataforma Solar de Almeria, Spain, to concentrate in a 
second stage the solar radiation gathered by the heliostat field. 
The flux distribution at the exit will be higher and more homoge- 
neously. This concentrator is designed with a hexagonally shaped 
inlet contour to allow a modular design of secondary concentrators 
and windowed volumetric receivers. The modular design is needed 
because the receiver window size is limited due to manufacturing 
restrictions. (orig.). 16 figs., 5 tabs., 5 refs. 


8624 (NREL/TP-471-5865) An outdoor exposure testing 
program for optical materials used in solar thermal electric 
technologies. Wendelin, T.; Jorgensen, G. National Renewable 
Energy Lab., Golden, CO (United States). Jan 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. (CONF-940326-8: American Society cf Me- 
chanical Engineers (ASME) international solar energy conference, 
San Francisco, CA (United States), 27-30 Mar 1994). Order Num- 
ber DE94000265. Source: OSTI; NTIS; GPO Dep. 

Developing low-cost, durable advanced optical materials is im- 
portant for making solar thermal energy. technologies viable for 
electricity production. The objectives of a new outdoor testing 
program recently initiated by the National Renewable Energy Labo- 
ratory (NREL) are to determine the expected lifetimes of candidate 
reflector materials and demonstrate their optical durability in real- 
world service conditions. NREL is working with both utilities and 
industry in a collaborative effort to achieve these objectives. To 
date, simulated/accelerated exposure testing of these materials has 
not been correlated with actual outdoor exposure testing. Such a 
correlation is desirable to provide confidence in lifetime predictions 
based upon accelerated weathering results. This outdoor testing 
program will allow outdoor exposure data to be obtained for realis- 
tic environments and will establish a data base for correlating 
simulated/accelerated outdoor exposure data with actual outdoor 
exposure data. In this program, candidate reflector materials are 
subjected to various outdoor exposure conditions in a network of 
sites across the southwestern United States. Important meteorolog- 
ical data are continuously recorded at these sites; these data will 
be analyzed for possible correlations with material optical perfor- 
mance. Weathered samples are characterized on a regular basis 
using a series of optical tests. These tests provide the basis for 
tracking material performance and durability with exposure time in 
the various outdoor environments. This paper describes the out- 
door testing program in more detail including meteorological 
monitoring capabilities and the optical tests that are performed on 
these materials. 


1420 Heat Storage 


Refer also to citation(s) 8618 
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8625 (DTH-LV-MEDD~256) Preheating unit for a solar 
heating system. Boye-Hansen, L. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varmeisolering. Oct 1993. 64p. 
(In Danish). Contract ENS-51181-93.0040. Order Number 
DE94740123. Source: OSTI; NTIS. 

Examinations were carried out on a solar heating system with a 
heat storage unit consisting of a preheating tank to which solar en- 
ergy is supplied, and a postheating tank where a postheating can 
take place. The postheating tank is an existing hot water tank. 
Heat transfer between the tanks can be effectuated by thermosi- 
phoning, i.e. as thermal circulation of the domestic hot water, or by 
tapping hot water from the system. Some possible designs of the 
coupling between the preheating and the postheating tank were 
tested considering the realization of thermosiphoning between 
them. Designs of suitable standard tanks were studied. Two test 
stands were built, a model system and a full scale system, in order 
to carry out experimental measurements with the aim to optimize 
the design of the coupling. In order to explain how the thermosi- 
phoning between the preheating and the postheating tank affects 
the annual thermal! performance of the systems the simulation pro- 
gram EMGP3 was used. Finally, the economy of a DHW solar 
heating system with a preheating tank was estimated by comparing 
its cost/performance ratio with the cost/performance ratio of a tradi- 
tional solar heating system with one-tank heat storage, and by 
considering the costs of the auxiliary energy for heating the DHW 
for the two types of systems. (EG) (12 refs.) 


15 GEOTHERMAL ENERGY 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


8626 (DOE/NV/10425-T17) Technical support for 
geopressured-geothermal well activities in Louisiana: Final re- 
port, 1 January 1992-31 December 1993. Louisiana State Univ., 
Baton Rouge, LA (United States). Center for Coastal, Energy, and 
Environmental Resources. Jan 1994. 130p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC07-85NV10425. 
Order Number DE94006634. Source: OSTI; NTIS; GPO Dep. 

The US Department _ of Energy has operated 
continuous-recording, microearthquake monitoring networks at 
geopressured-geothermal test well sites since 1980. These micro- 
seismic networks were designed to detect microearthquakes 
indicative of fault activation and/or subsidence that can potentially 
result from the deep subsurface withdrawal and underground 
disposal of large volumes of brine during well testing. Seismic net- 
works were established before the beginning of testing to obtain 
background levels of seismicity. Monitoring continued during testing 
and for some time after cessation of flow testing to assess any de- 
layed microseismicity caused by the time dependence of stress 
migration within the earth. No flow testing has been done at the 
Hulin well since January 1990, and the Pleasant Bayou well has 
been shut down since September 1992. Microseismic monitoring 
continued at the Hulin and Pleasant Bayou sites until 31 December 
1992, at which time both operations were shut down and field sites 
dismantled. During 1992, the networks recorded seismic signals 
from earthquakes, sonic booms, geophysical blasting, thunder- 
storms, etc. However, as in previous years, no local microseismic 


activity attributable to geopressured-geothermal well testing was 
recorded. 


1503 Geothermal Exploration and Exploration 
Technology 


8627 (DOE/CE/15500-T4) Commercialization of atom 
interferometers for borehole gravity gradiometry: Fourth quar- 
terly report, July-September 1993. Clauser, J.F. Clauser (John 
F.), Walnut Creek, CA (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG49- 
92CE15500. Order Number DE94003284. Source: OSTI; NTIS; 
GPO Dep. 
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The present status of tasks is: Task 1- Solution of tomography 
problem (completed gtrs. 1 and 2), Task 2- Study influence of 
vibrations (completed qtr. 3), Task 3- List of borehole imposed con- 
straints (completed qtr.3 with update this qtr.), Task 4- Evaluate 
merits of various. cooling schemes (completed this qtr.), Task 5- 
Specify magnet system requirements (completed qtr. 3), Task 6- 
Specify laser system (in progress), and Task 7- a. specify detector, 
b. specify gratings and layout, c. specify gratings and magnet 
spacers, d. specify vacuum system (all in progress). During this 
quarter, we report an update to Task 3, as well as the completion 
of Task 4. Work on Tasks 6 and 7 is in progress. The use of a 
magneto-optic trap (MOT), the choice of atomic species, state of 
the art for lithium MOT'’s, use of lenses to increase the intensity, 
computerized simulation of system throughtput, and magnetic lens 
design are the topics addressed concerning Task 4. 


1506 Environmental Aspects 
Refer also to citation(s) 8626 


1509 Geothermal Engineering 


8628 (BNL-49622) Development of polymer concrete lin- 
ers and coatings for use in geothermal applications. Webster, 
R.P.; Reams, W.; Kukacka, L.E. Brookhaven National Lab., Upton, 
NY (United States). Sep 1993. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9311165-2: American Concrete Institute conference on in- 
novations with polymer concrete, Minneapolis, MN (United States), 
7-12 Nov 1993). Order Number DE94005194. Source: OSTI; NTIS; 
GPO Dep. 

The results of a research and field testing program conducted by 
Brookhaven National Laboratory for the Geothermal Division of the 
US Department of Energy to develop polymer concrete (PC) liners 
and coatings for use in geothermal applications are presented. 
Whenever possible, carbon steel is used in geothermal facilities for 
components such as piping, well casings, and containment ves- 
sels. However carbon steel is subject to severe corrosion when 
exposed to some geothermal fluids and brines, leading to the use, 
in some cases, of very expensive high alloy steels. Results of labo- 
ratory tests done in simulated geothermal environments (pH 2 
hydrochloric acid steam at 200°C) have shown that PC materials 
can be used as liners and coatings to protect carbon steel surfaces 
from corrosion. In situ field testing of 8-in. (203-mm) inside diame- 
ter (ID) by 12-in. (305-mm) long spool sections and 12in. ID 
(305-mm) wellhead tee sections in operational geothermal facilities 
is currently being done to verify the laboratory test data. Economic 
studies have shown that the capital cost of the vessels and piping 
in a typical geothermal facility can be significantly reduced through 
the use of protective PC linings and coatings. As a result PC lined 
components are currently being used commercially at two geother- 
mal sites. 


1510 Direct Energy Utilization 


8629 (DOE/ID/13040-T21) Geothermal direct-heat utiliza- 
tion assistance: Quarterly project progress _ report, 
October-December 1993. Oregon Inst. of Tech., Klamath Falls, 
OR (United States). Geo-Heat Center. [1993]. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG07- 
901D13040. Order Number DE94005831. Source: OSTI; NTIS; 
GPO Dep. 

This report consists of brief summaries of the activities of the 
Geo-Heat Center during the report period. Technical assistance 
was given to requests from 20 states in the following applications: 
space and district heating; geothermal heat pumps; greenhouses; 
aquaculture; industrial plants; electric power; resource/well; equip- 
ment; and resorvspa. Research and development activities 
progressed on (1) compilation of data on low-temperature re- 
sources and (2) evaluation of groundwater vs. ground-coupled heat 
pumps. Also summarized are technology transfer activities and 
geothermal progress monitoring activities. 
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1604 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 8545 


17 WIND ENERGY 


1701 Resources and Availability (Climatology) 


Refer also to citation(s) 8641 


8630 (ETSU-N-126, pp. 46-61) Offshore wind climate and 
wind energy applications. Barthelmie, R.J. (Risoe National Lab., 
Roskilde (Denmark)). Department of Trade and Industry, London 
(United Kingdom). Oct 1993. (CONF-9306293-: BWEA/DTI 
prospects for offshore wind energy seminar: the state of the art 
and future opportunities, Harwell (United Kingdom), 29 Jun 1993). 
In Prospects for offshore wind energy: the state of the art and fu- 
ture opportunities. 116p. Order Number DE94733279. Source: 
OSTI; NTIS (US Sales Only). 

Exploitation of offshore areas for wind power has two main ad- 
vantages - higher wind speeds than are found on land and fewer 
environmental constraints. The disadvantages lie in the additional 
costs of offshore installation and maintenance although policy as- 
pects of exploiting the offshore resource in the immediate future 
also have to be considered. Siting of offshore turbines is complex. 
In addition to physical constraints such as sea bed properties and 
water depth, the offshore region, particularly in the near-coastal 
zone is already used for a wide range of activities. The lack of suit- 
able meteorological data from offshore areas is a major problem. 
For wind energy purposes it is therefore necessary to use a predic- 
tive method. Other aspects of the offshore wind climate such as 
the seasonal variability and the possibility of a diurnal cycle in wind 
speed are also examined. Finally, the particular problems which 
wind energy production presents in the coastal zone are consid- 
ered. It is apparent that siting relatively close to land has many 
advantages in terms of cost but in this area the wind climate is 


particularly complex due to the changing nature of the surface. 
(Author) 


8631 (ETSU-W-35/00251/REP/B) Feasibility study for a 
prototype offshore wind turbine. V. 2. Renewable Energy Sys- 
tems Ltd., Hemel Hempstead (United Kingdom). 1993. 216p. 
Sponsored by AEA Environment and Energy, Harwell (United King- 
dom). Order Number DE94740082. Source: OSTI; NTIS (US Sales 
Only). 

There are five main factors determining choice of site for a pro- 
totype wind turbine. These are restrictions due to interference with 
other interests; representative of possible wind farm site; proximity 
to suitable grid connection point; cost of construction and installa- 
tion; and availability of sea bed and environmental information for 
design. A procedure for choosing a site is outlined, and potential 
sites are described. (author) 


8632 (PNL-SA-22117) Applicability of digital terrain anal- 
yses to wind energy prospecting and siting. Wendell, L.L. 
(Pacific Northwest Lab., Richland, WA (United States)); Gower, 
G.L.; Birn, M.B.; Castellano, C.C. Pacific Northwest Lab., Richland, 
WA (United States). Jul 1993. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-930726-6: Windpower '93, San Francisco, CA (United 
States), 12-16 Jul 1993). Order Number DE94004363. Source: 
OSTI; NTIS; GPO Dep. 

The recent publication of the Digital Elevation Model (DEM) data- 
base by the US Geological Survey (USGS) has provided a unique 
opportunity for the development of cost-effective wind energy 
prospecting technology. This database contains terrain elevation 
values on a Latitude-Longitude grid with a resolution of 3 arc- 
seconds (about 90 m) for the contiguous United States, Hawaii, 
and Puerto Rico. This database has been coupled with software 
that will produce shaded-relief maps on a laser printer in a format 
compatible with the state wind power maps in the US wind energy 
atlas. By providing a much higher resolution of the terrain features 
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than was possible when the US atlas was prepared, these maps 
can be useful in general wind prospecting activities. As highly re- 
solved as the 90-m DEM data seem to be when compared to the 
atlas grid, they still appear to be too coarse to resolve terrain fea- 
tures in the detail required for local wind flow characterization and 
wind plant layout. Gridded terrain data at about 10-m resolution are 
available from the USGS for some areas of the United States. In 
areas where these data are unavailable, they may be generated by 
digitizing and gridding the contours from a 1:24,000-scale USGS 
map over the area of interest. Comparisons of terrain profiles from 
cross sections of the 10-m and 90-m data provide an indication of 
the effect of resolution on the reliability of terrain feature represen- 
tation. Oblique views of the terrain in shaded-relief format provide 
a dramatic enhancement of the shape and relative position of fea- 
tures of interest. 


1704 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 8545, 8642, 8643 


8633 (NEI-DK-1409) Offshore floating windmills: Prelimi- 
nary project. Cowiconsult Raadgivende Ingenioerer A/S, Lyngby 
(Denmark). Oct 1993. 46p. (In Danish). Contract ENS-51171- 
93.0028. Order Number DE94740132. Source: OSTI; NTIS; INIS. 

Cover title: Flydende havmoeller. 

The aim was to produce a general survey of the profitability of 
establishing floating offshore wind turbine arrays and to compare 
this with the cost and profitability of constructing offshore arrays 
with fixed foundations and arrays located on land sites. Aspects of 
design in all cases are described, also into relation to the special 
demands placed on dimensioning in relation to the types of loca- 
tion and foundation. The costs of the offshore arrays are evaluated 
in relation to capacity under conditions in Danish waters. The ad- 
vantage of floating arrays is that they can be placed far out to sea 
where they can not be seen from the coast and thus not be con- 
sidered to spoil the marine view. But as the water gets deeper the 
cost of floating foundations rises. It was found that it would not be 
technologically profitable to establish floating arrays at a depth of 
less than 30 - 40 meters which means that only the outer Danish 
waters can be taken into consideration. For depths of up to 70 me- 
ters, individual floating bases are more expensive than fixed ones 
but would be cheaper if a number of windmills could share the 
same anchor. For depths of more than 70 meters floating founda- 
tions would be the cheapest. The cost is dependent on the depth 
and distance from the coast and also on wind conditions. The main 
conclusion is that currently the cost of establishing wind turbine ar- 
rays in deeper outer waters on floating foundations is comparable 
to that of arrays sited at inner waters on solid foundations placed 
on the sea bed. (AB) (20 refs.) 


1705 Environmental Aspects 
Refer also to citation(s) 8652, 8653 


1706 Wind Energy Engineering 
Refer also to citation(s) 8631, 8633 


8634 (DOE/FTR-94001321) Travel to the Netherlands to 
attend the Annex Workshop on large wind energy systems: 
Foreign trip, September 7-14, 1993. Carlin, P.W. National Re- 
newable Energy Lab., Golden, CO (United States). 15 Oct 1993. 
34p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE94001321. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

One of the major purposes of this Workshop was to reach agree- 
ment on the most useful contents of the Annex Report which will 
be issued at the end of December 1993. Also discussed was the 
nature of the material which each country will submit for inclusion 
in this final report. A precise definition of wind machines which will 
be considered under Annex XIll was formulated: (1) All machines 
having a p rating of one megawatt or more. (2) Machines on wind 
farms if: (a) the total farm rating is at least a megawatt, (b) the 
constituent turbines have a rotor diameter of at least 25 meters, & 
(c) the farm was placed in operation after 31 December 1989. (3) 
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New wind machines of less than one megawatt if they demonstrate 
a technology which may be applicable later to megawatt machines. 
Since there are nearly 20,000 wind machines in the world, another 
important decision was made. In countries with many wind farms, 
only data from a representative sample of farms will be submitted 
to be archived. Mr. Mark Haller from SeaWest & P. Carlin visited 
the Enercon Headquarters in Aurich, Germany. They were given a 
complete tour of the assembly area where the 500kW, direct drive, 
low speed E-40 turbines are being fabricated. They also visited a 
wind farm on the Northwest Coast of Germany where an E-40 is 
installed as part of a wind farm. P. Carlin visited several wind 
farms in northern Netherlands including Maglarp, Sexbierum, Urk, 
Enkuizen, Slootdorp, Callantsoog, and the renewable energy labs 
at ECN. 


8635 (ECN-C—93-072A) Test FLEXTEETER: Volume 2: 
Appendices A to F. Dekker, J.W.M. (ed.). Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Dec 1993. 255p. 
Contract NOVEM 24.710/9010; Contract CEC-DG12 EN3W-0064- 
NL; Proj Order Number DE94738527. Source: OSTI; NTIS; 
Available from the library of the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

A two-bladed rotor (FLEXTEETER) equipped with an elastomeric 
teeter, flexible beams and passive control tips was tested at the 
25m Horizontal Axis Wind Turbine (HAWT) rotor test facility at the 
Netherlands Energy Research Foundation (ECN) in Petten. This 
project formed the second and final field test within the framework 
of the FLEXHAT program, in which technology for the next genera- 
tion of wind turbines is developed. The objectives of the title test 
were to demonstrate stable and safe operation of the flexible rotor 
and to confirm the predicted load reduction by measurements. In 
volume 1 results of field tests with the FLEXTEETER as well as the 
stiff rotor 20-WPX-PRT1 are surveyed and if applicable compared 
with results of the test of 20-WPX-THR rotor blades. The main part 
of volume 1 concerns a description of the measurement program. 
In this volume (2) and in the third volume test reports concerning 
several parts of the FLEXTEETER test project are given in the 
form of appendices A-F and G-L. In appendix A attention is paid to 
descriptions and calibrations of sensors. In appendix B a survey of 
the measurements without and with tipdampers, fitted at the blade, 
is presented. In appendix C the determination of the lowest eigen- 
frequencies at standstill is dealt with. In appendix D the main test 
results, obtained during normal operation in a wind speed range 
from 5 to 19 m/s, are described. In appendix E attention is paid to 
anti-flutter changes at the FLEXTEETER rotor. In appendix F the 
test results for the FLEXTEETER rotor are described in the case 
where the passive tip of one blade was blocked. 


8636 (ECN-C—93-072B) Test FLEXTEETER: Volume 3: Ap- 
pendices G to K. Dekker, J.W.M. (ed.). Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Dec 1993. 
331p. Contract NOVEM 24.710/9010; Contract CEC-DG12 EN3W- 
0064-NL; Proj Order Number DE94738529. Source: OSTI; NTIS; 
Available from the library of the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

A two-bladed rotor (FLEXTEETER) equipped with an elastomeric 
teeter, flexible beams and passive control tips was tested at the 
25m Horizontal Axis Wind Turbine (HAWT) rotor test facility at the 
Netherlands Energy Research Foundation (ECN) in Petten. This 
project formed the second and final field test within the framework 
of the FLEXHAT program, in which technology for the next genera- 
tion of wind turbines is developed. The objectives of the title test 
were to demonstrate stable and safe operation of the flexible rotor 
and to confirm the predicted load reduction by measurements. In 
volume 1 results of field tests with the FLEXTEETER as well as 
the stiff rotor 20-WPX-PRT1 are surveyed and if applicable com- 
pared with results of the test of 20-WPX-THR rotor blades. The 
main part of volume 1 concerns a description of the measurement 
program. In volume 2 and in this volume (8) test reports concern- 
ing several parts of the FLEXTEETER test project are given in the 
form of appendices A-F and G-L. In appendix G test results, ob- 
tained during abnormal operation, i.e. at a fixed yaw misalignment 
angle, are described. In appendix H test results during braking op- 
erations presented. In appendix | test results during standstill are 
given. In appendix J the test results, obtained during operation 
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above the cut out wind velocity are described. In appendix K atten- 
tion is paid to long term measurements aimed at assessing the 
load spectra of the bending moments at the flexbeam. In appendix 
L the design of the FLEXTEETER rotor is verified, based on mea- 
sured results, in order to improve the design and the design tools. 


8637 (ECN-I-93-045) PHATAS-II input format. Lindenburg, 
C.; Bulder, B.H. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Dec 1993. 30p. Contract EZ mefisno.42626. 
Order Number DE94738517. Source: OSTI; NTIS; Available from 
the library of the Netherlands Energy Research Foundation (ECN), 
P.O. Box 1, 1755 ZG Petten (Netherlands). 

Publication of this document was realized within the scope of the 
Technological Cooperation between the Netherlands and Greece, 
which is funded by the Dutch Ministry of Economic Affairs. 

The computer program PHATAS-2 can be used for the calcula- 
tion of the dynamic behaviour and the corresponding loads of 
horizontal axis wind turbines. As a wind turbine design tool 
PHATAS-2 is characterized by the large number of structural de- 
grees of freedom which can be modelled. The complexity of the 
model used to describe the dynamic behaviour implies that a large 
amount of input data is needed. The aim of the title input format is 
to provide a medium by which data can be collected which are 
necessary to perform calculations with PHATAS-2. input data for 
PHATAS-2 consist of properties related to the wind turbine in chap- 
ter 1 and properties related to the wind loading and operational 
status (start, stop, production, failure) in chapter 2. Because calcu- 
lations may be carried out for several load cases, chapter 2 must 
be completed for each load case to be analyzed. Finally, the prop- 
erties of the turbine model or of the dynamic behaviour which can 
be provided are listed in chapter 3. 7 figs., 4 tabs. 


8638 (ECN-R-93-017) Implementation of a pressure 
scanner-system for a field rotor-aerodynamics experiment. 
Spaeth, M. Netherlands Energy Research Foundation (ECN), Pet- 
ten (Netherlands). Dec 1993. 62p. Project ECN 4240.01. Order 
Number DE94738539. Source: OSTI; NTIS; Available from the li- 
brary of the Netherlands Energy Research Foundation (ECN), P.O. 
Box 1, 1755 ZG Petten (Netherlands). 

The title work was carried out within the framework of the ECN 
Wind Energy Research programme 1993. 

A comprehensive design, manufacturing and testing programme 
has been carried out to install a Scanivalve pressure scanner sys- 
tem into an Aerpac 12.5 meter wind turbine rotor blade. In this 
report the installation of the Scanivalve high speed pressure mea- 
surement system inside a full scale rotor blade is dealt with. 
Moreover, the installation of three pitot probes is described to mea- 
sure magnitude and inflow angle of the relative wind velocity at the 
blade element. The main topic of the report is the design and man- 
ufacturing of the blade installation to carry the scanner system. 
Another aim of the work has been the implementation of stainless 
steel tubes (pressure taps) to transmit static pressures from the 
blade surface to the scanner system. A complete system architec- 
ture containing the pressure scanners, data acquisition and 
components is described. 19 figs., 2 appendices, 7 refs. 


8639 (ECN-RX-93-113) Aerodynamic measurements on a 
non-rotating Aerpac 25 WPX blade. Schepers, J.G.; Brand, A.J.; 
Spaeth, M. Netherlands Energy Research Foundation (ECN), Pet- 
ten (Netherlands). Dec 1993. 16p. Project ECN 4240. Order 
Number DE94738523. Source: OSTI; NTIS; Available from the li- 
brary of the Netherlands Energy Research Foundation (ECN), P.O. 
Box 1, 1755 ZG Petten (Netherlands). 

Part of the Dutch Wind Energy Research programme 1993; The 
paper has been presented at the IEA Expert Meeting on Aerody- 
namics, Technical University of Denmark, Lyngby, November 
29-30, 1993. 

Results of pressure measurements at three radial stations of a 
wind turbine rotor blade under non-rotating conditions are pre- 
sented. Two types of tests are performed: a static test with the 
blade mounted on a non-rotating facility, and a rotating test with 
the blade placed on the HAT-25 wind turbine at the Netherlands 
Energy Research Foundation. In this paper the first results from 
only the static test are presented. 16 figs., 7 refs. 





8640 (ETSU-N-126) Prospects for offshore wind energy: 
the state of the art and future opportunities. Page, D.|. (ed.) 
(Energy Technology Support Unit, Harwell (United Kingdom)). De- 
partment of Trade and Industry, London (United Kingdom). Oct 
1993. 116p} (CONF-9306293—: BWEA/DTI prospects for offshore 
wind energy seminar: the state of the art and future opportunities, 
Harwell (United Kingdom), 29 Jun 1993). Order Number 
DE94733279. Source: OSTI; NTIS (US Sales Only). 

Nine papers were presented at a one day seminar on the 
’Prospects for Offshore Wind Energy: the State of the Art and Fu- 
ture Opportunities’ organised by the UK Dept. of Trade and Industry 
and the British Wind Energy Association. Topics covered include 
the Government's Wind Energy Programme, the offshore wind cli- 
mate and the design operation and economics of offshore wind 
farms. All nine papers were selected and indexed separately. (UK) 


8641 (ETSU-N-126, pp. 1-9) A review of offshore work in 
the government’s wind energy programme. Bedford, L.A.W. (En- 
ergy Technology Support Unit, Harwell (United Kingdom)); Page, 
D.|. Department of Trade and Industry, London (United Kingdom). 
Oct 1993. (CONF-9306293-—: BWEA/DTI prospects for offshore 
wind energy seminar: the state of the art and future opportunities, 
Harwell (United Kingdom), 29 Jun 1993). In Prospects for offshore 
wind energy: the state of the art and future opportunities. 116p. 
Order Number DE94733279. Source: OSTI; NTIS (US Sales Only). 

The advantages of utilising offshore areas around the UK for the 
siting of large (multi-megawatt) generators was first recognised in 
1977 in the early stages of the Government's wind energy R and D 
programme. The potential advantages were seen as a large re- 
source and minimal environmental impact. These considerations 
led to a number of studies aimed at evaluating the practical re- 
source size and assessing prospective energy costs. Details of 
both the National Programme and international collaboration on 
machine and siting studies and wind data and resource assess- 
ment are given. (Author) 


8642 (ETSU-N—126, pp. 10-36) Costs of offshore energy 
from bottom-mounted two-bladed HAWT’s. Simpson, P.B. (Wind 
Energy Group Ltd., Southall (United Kingdom)). Department of 
Trade and Industry, London (United Kingdom). Oct 1993. (CONF- 
9306293—: BWEA/DTI prospects for offshore wind energy seminar: 
the state of the art and future opportunities, Harwell (United King- 
dom), 29 Jun 1993). In Prospects for offshore wind energy: the 
state of the art and future opportunities. 116p. Order Number 
DE94733279. Source: OSTI; NTIS (US Sales Only). 

A review is given of the UK research programme to determine 
the costs of offshore wind energy using bottom-mounted, 
two-bladed horizontal axis wind turbines. Rotor diameters are con- 
sidered in the range 50-120 m and for each size, the mass and 
corresponding capital cost are evaluated. Other topics covered in- 
clude support structure costs, annual energy capture, operational 
life and maintenance costs. The sensitivity of the cost of the en- 
ergy produced is explored with respect to these variables. (UK) 


8643 (ETSU-N-126, pp. 37-45) Feasibility study for a UK 
demonstration offshore wind turbine. Morgan, C.A. (Renewable 
Energy Systems Ltd., Hemel Hempstead (United Kingdom)); 
Ffrench, R. Department of Trade and Industry, London (United 
Kingdom). Oct 1993. Contract DTI E/5A/6076/2595. (CONF- 
9306293—: BWEA/DTI prospects for offshore wind energy seminar: 
the state of the art and future opportunities, Harwell (United King- 
dom), 29 Jun 1993). In Prospects for offshore wind energy: the 
state of the art and future opportunities. 116p. Order Number 
DE94733279. Source: OSTI; NTIS (US Sales Only). 

The UK has a substantial offshore wind energy resource equiva- 
lent to the total UK electricity demand. Studies have indicated that 
the minimum energy cost will be achieved by multi-megawatt wind 
turbines. However, even at these sizes offshore wind energy costs 
are high. The commercial exploitation of this resource is, therefore, 
some way off and will require a lengthy development programme. 
The offshore installation of a proven medium size wind turbine may 
provide a practical step in such a programme and a study to as- 
sess the feasibility of such a project was commissioned by the 
Department of Trade and Industry (DTI). (Author) 
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8644 (ETSU-N—126, pp. 62-72) Effect of the marine envi- 
ronment on the fatigue life of wind turbine materials. Ansell, 
M.P. (Bath Univ. (United Kingdom). School of Materials Science); 
Bond, |.P. Department of Trade and Industry, London (United King- 
dom). Oct 1993. (CONF-9306293-: BWEA/DTI prospects for 
offshore wind energy seminar: the state of the art and future op- 
portunities, Harwell (United Kingdom), 29 Jun 1993). In Prospects 
for offshore wind energy: the state of the art and future opportuni- 
ties. 116p. Order Number DE94733279. Source: OSTI; NTIS (US 
Sales Only). 

An offshore wind turbine, by necessity of design, will be con- 
structed from several different materials, e.g. metals, composites, 
concrete to name but a few. Subjecting these materials to a marine 
environment facilitates the ideal conditions under which corrosion 
and degradation can take place. The combination of this aggres- 
sive environment with the typically harsh load regime encountered 
in an offshore situation - wind, wave and mechanical loading, will 
result in great demands being made upon the performance of all 
structural components. The fatigue performance of representative 
structural and coating materials for offshore wind power plant is 
reviewed, highlighting likely areas of concern with regard to the off- 
shore environment. (Author) 


8645 (ETSU-N—-126, pp. 73-83) Vindeby off-shore wind 
farm - construction and operation. Olsen, F. (ELKRAFT 
A.m.b.A., Ballerup (Denmark)); Dyre, K. Department of Trade and 
Industry, London (United Kingdom). Oct 1993. (CONF-9306293-: 
BWEA/DTI prospects for offshore wind energy seminar: the state 
of the art and future opportunities, Harwell (United Kingdom), 29 
Jun 1993). In Prospects for offshore wind energy: the state of the 
art and future opportunities. 116p. Order Number DE94733279. 
Source: OSTI; NTIS (US Sales Only). 

This paper deals with the first off-shore wind farm in the world. 
The paper describes the experiences from the design phase until 
today. The considerations in the design phase are described. The 
technical and practical problems encountered during the construc- 
tion phase including foundations, grid connection, transportation, 
assembly and erection of the turbines are described. Furthermore 
the experiences from the commissioning, the general survey and 
the realized costs compared to the budget are reported. Finally the 
experiences from the first 10 month of operation is described as 
well as suggestions for the next offshore wind turbine projects. (Au- 
thor) 


8646 (ETSU-N-126, pp. 84-98) Dynamic response of 
offshore wind turbines. Wastling, M.A. (Garrad, Hassan and Part- 
ners, Bristol (United Kingdom)); Quarton, D.C.; Schellin, T-.E. 
Department of Trade and Industry, London (United Kingdom). Oct 
1993. (CONF-9306293—: BWEA/DTI prospects for offshore wind 
energy seminar: the state of the art and future opportunities, Har- 
well (United Kingdom), 29 Jun 1993). In Prospects for offshore 
wind energy: the state of the art and future opportunities. 116p. 
Order Number DE94733279. Source: OSTI; NTIS (US Saies Only). 

Wind and wave loading of offshore wind turbines was considered 
as part of the Joule | study (JOUR 0072) of offshore wind energy 
in the European Community. The purpose was to compare the 
loading and response of machines in offshore and land based envi- 
ronments and hence determine the extent to which existing design 
guidelines should be modified for offshore applications. The paper 
describes methods used in the study and discusses results in terms 
of their implications for offshore wind turbine design. (Author) 


8647 (ETSU-N-126, pp. 99-108) Technical and economical 
aspects of a floating offshore windfarm. Tong, K. (Tecnomare 
Ltd., London (United Kingdom)); Cannell, C. Department of Trade 
and Industry, London (United Kingdom). Oct 1993. (CONF- 
9306293—: BWEA/DTI prospects for offshore wind energy seminar: 
the state of the art and future opportunities, Harwell (United King- 
dom), 29 Jun 1993). In Prospects for offshore wind energy: the 
state of the art and future opportunities. 116p. Order Number 
DE94733279. Source: OSTI; NTIS (US Sales Only). 

The essential characteristics of a floating wind turbine system 
are discussed. An outline of the design of the mooring system and 
power transmission system is also presented for a notional 12 MW 
windfarm. A capital and operating cost model has been developed 
for the windfarm which demonstrates that the concept could enable 
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deeper water wind energy resources to be exploited at costs con- 
sistent with those for current shallow water developments. (Author) 


8648 (ETSU-N-126, pp. 109-116) Multiple unit floating 
offshore wind farm (MUFOW). Barltrop, N. (Atkins (W.S.) Consul- 
tants Ltd., Epsom (United Kingdom)). Department of Trade and 
Industry, London (United Kingdom). Oct 1993. (CONF-9306293-: 
BWEA/DTI prospects for offshore wind energy seminar: the state 
of the art and future opportunities, Harwell (United Kingdom), 29 
Jun 1993). In Prospects for offshore wind energy: the state of the 
art and future opportunities. 116p. Order Number DE94733279. 
Source: OSTI; NTIS (US Sales Only). 

Although floating wind farms are not economic at present envi- 
ronmental pressure and technological development will make them 
more viable in the future. Except for the flexible high voltage cable 
the technology exists for a MUFOW prototype today. The challenge 
is to optimise the design to find the cheapest way of capturing the 
energy. (Author) 


8649 (ETSU-W-35/00251/REP/A) Feasibility study for a 
prototype offshore wind turbine. V. 1. Renewable Energy Sys- 
tems Ltd., Hemel Hempstead (United Kingdom). 1993. 291p. 
Sponsored by AEA Environment and Energy, Harwell (United King- 
dom). Order Number DE94740083. Source: OSTI; NTIS (US Sales 
Only). 

The objective of the study was to consider all aspects of the fea- 
sibility of building and operating a medium size wind turbine in an 
offshore location that would be representative in terms of sea bed, 
wave, wind, tidal and operational conditions of future large offshore 
wind farms. The study addresses the technical, institutional and 
statutory aspects of the wind turbine site. It evaluates the environ- 
mental conditions at the site and the support structure and wind 
turbine loads. Three support structure design options are consid- 
ered and preliminary designs produced for each. Options for the 
method of installation of the turbine and foundations are consid- 
ered together with the submarine cable, electrical system, grid 
connection and control and monitoring systems. (author) 


8650 (ETSU-W-35/00251/REP/C) Feasibility study for a 
prototype offshore wind turbine. V. 3: Appendices. Renewable 
Energy Systems Ltd., Hemel Hempstead (United Kingdom). 1993. 
405p. Sponsored by AEA Environment and Energy, Harwell 
(United Kingdom). Order Number DE94740084. Source: OSTI; 
NTIS (US Sales Only). 

The objective of this report is to examine the electrical and con- 
trol aspects of the installation of a single demonstration wind 
turbine, or an array of wind turbines in an off-shore location. Al- 
though the conclusions in this summary relate to a specific site, the 
findings are of more general application to other sites not more 
than 10 km off-shore and for wind not exceeding 500 kW peak 
power output. The scope of work covered electrical power, elec- 
tronic data gathering, and communication and control equipment. 
The topics examined included: identification of modification needed 
to the electrical and control systems to make an onshore wind tur- 
bine design suitable for operation off-shore; control of the turbine 
and auxiliary equipment; sea-to-shore power transmission by sub- 
marine cable, and grid connection; sea-to-shore communications; 
and experimental data acquisition. (author) 


8651 (NEI-DK-1423) Rotor noise from wind turbines: Tip 
vortex noise. Nielsen, O.W. (DEFU, Lyngby (Denmark)). Oede- 
gaard og Danneskiold-Samsoee ApS, Copenhagen (Denmark). 
Sep 1993. 45p. Contract EC-JOUR-CT90-0107. Order Number 
DE94740165. Source: OSTI; NTIS. 

The generation and radiation of tip vortex noise from wind turbine 
blades have been investigated. The aim was to derive concepts for 
design of silent rotor tips by analytical approach. The primary noise 
source is identified as the tip vortex passing the trailing edge. By 
applying an acoustic analogy it is possible to distinguish between 
the aerodynamic generation and the aeroacoustic radiation of 
noise. Amplification of the acoustic field at the trailing edge was 
treated by Amiets model. The tip vortex flow is 3-dimensional. 
Mainly semi-empirical prediction models are presented. The aero- 
dynamic modelling covers only simple tip shapes. It is assessed 
that a detailed description of the tip flow when depending on an ar- 
bitrary tip geometry hardly can be gained from semi-empirical 
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methods. Numerical modelling could be applied for this purpose. A 
prediction code was implemented, following a model by George, 
and this part of the code was found to be valid. Distinction be- 
tween individual noise sources presented problems. The prediction 
code was applied for an investigation of the influence on the noise 
radiation of tip parameter variations. The investigation showed a 
significant influence on the noise radiation from variations of the tip 
speed, the tip chord and the tip angle of attack. Comparison was 
made between full-scale measured noise signatures for a wind tur- 
bine equipped with different tip shapes and predicted noise levels. 
The aerodynamic input to the prediction code was based on Lifting 
Line calculations. The Lifting Line calculation and the noise predic- 
tion supported the result from the full-scale measurements that an 
Ogee tip radiates less noise than the Standard tip. The "I” tip did 
not radiate more noise than the Standard tip. It is estimated that 
the prediction code can be applied in the design stage of silent 
wind turbine tips for simple modelling. (AB) (42 refs.) 


8652 (NEI-DK—1424) Vibration analysis of 1 MW gearbox 
for the Avedoere wind turbine: Test bed measurements. Crone, 
A. Oedegaard og Danneskiold-Samsoee ApS, Copenhagen (Den- 
mark). Aug 1993. 38p. Contract ENS-1364/90-0002. Order Number 
DE94740172. Source: OSTI; NTIS; INIS. 

EFP-90; Preparet for Elkraft. 

Investigations of the vibrational behaviour of the gearbox for the 
Avedoere wind turbine, have been carried out by means of test 
bed measurements. Attention has especially been paid to the 
structure-borne noise source strength at the frequency of the out- 
put gear stage, as tonal gear noise emission from wind turbines, 
from experience, is dominated by components at this frequency. 
The structure-borne noise source strength related to the output 
gear stage of the gearbox has been evaluated and compared for 
two gear sets with different tooth profile. One is designed by the 
gear manufacturer, Flender AG, and the other by ELKRAFT 
A.m.b.A. Vibration measurements at different speeds between 
1000 and 2000 rpm showed that the velocity levels at the harmon- 
ics of the toothmesth frequencies may change by more than 10 dB 
in a speed range close to the operational speed. These changes 
are due to natural vibration modes in the gearbox structure. When 
resonance conditions between the toothmesh frequency of the out- 
put gear stage and torsional modes in the gearbox shaft system 
may amplify the structure-borne noise generated in the gearbox to 
an undesirably high level, the natural torsional frequencies of the 
shaft system have been identified. Comparisons between the iden- 
tified and calculated natural torsional frequencies show in general a 
good correlation, with a maximum deviation of 14% between the 
frequencies. The natural frequencies extracted from the measure- 
ments and the torsional calculations, indicate that the 
structure-borne noise from the gearbox, at the toothmesh fre- 
quency of the output gear stage, will not be strongly amplified due 
to resonance conditions, when the gearbox is operating in the wind 
turbine at speeds of 1500-1524 rpm. (EG) 


8653 (NEI-DK-—1428) Torsional analysis of 1 MW gearbox 
and shaft system in the Avedoere wind turbine. Crone, A. 
Oedegaard og Danneskiold-Samsoee ApS, Copenhagen (Den- 
mark). May 1993. 26p. Contract ENS-1364/90-0002. Order Number 
DE94740171. Source: OSTI; NTIS; INIS. 

EFP-90; Preparet for Elkraft. 

In order to predict undesired high gear noise emission from the 
Avedoere wind turbine due to critical torsional resonances in the 
shaft system, the torsional natural frequencies and corresponding 
mode shapes have been calculated. The analysis has involved a 
comprehensive, detailed model of the gearbox shaft system. The 
natural frequencies and mode shapes have also been calculated 
for the test bed shaft system enabling a calibration of the calcula- 
tions when comparing with measurements made on the test bed 
system. The natural torsional frequencies of the test bed shaft sys- 
tem and the wind turbine shaft system, both including the Flender, 
Peak 4375 gearbox, have been calculated together with the corre- 
sponding mode shapes. The sensitivity analysis showed that the 
natural frequencies of one of the torsional modes may be close to 
or coinciding with the toothmesh frequency of the output gear 
stage, in the wind turbine shaft system. The shape of this mode in- 
dicates however, that this mode is not very likely to be strongly 





excited by forces acting in the tooth contact at the mesh frequency. 
This conclusion also counts for a second mode which was calcu- 
lated to have a natural frequency close to the toothmesh frequency 
of the output stage. The analysis also shows that the frequencies 
of the 1st, the 3rd and the 4th harmonics of the toothmesh fre- 
quency of the 2nd gear stage, deviate by less than 15% from 
several modes of the wind turbine shaft system, which seem likely 
to be excited by forces acting in the tooth contact of this stage. 
Amplification of the structure-borne noise from the gearbox at 
these frequencies may be expected. The amplification at these fre- 
quencies is not expected to have any critical influence on the tonal 
gear noise radiated from the wind turbine. (EG) 


8654 (NREL/TP-441-5810) International collaborative re- 
search in wind turbine rotor aerodynamics. Simms, D.A.; 
Butterfield, C.P. National Renewable Energy Lab., Golden, CO 
(United States). Dec 1993. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-83CH10093. (CONF- 
940113-6: 13. Energy-sources technology conference and 
exhibition (ETCE) on wind energy, New Orleans, LA (United 
States), 23-26 Jan 1994). Order Number DE94000244. Source: 
OSTI; NTIS; GPO Dep. 

Five organizations from four countries are collaborating to con- 
duct detailed wind turbine aerodynamic test programs. Fullscale 
atmospheric testing will be conducted on turbines configured to 
measure aerodynamic forces on rotating airfoils. The purpose of 
these test programs is to come to a better understanding of the 
steady and unsteady aerodynamic behavior of wind turbine rotors, 
and provide information needed to build accurate aerodynamic 
models for design codes. Stall, dynamic inflow, yaw conditions, 
and tower effects all contribute to unknown aerodynamic re- 
sponses. These unknown responses make it extremely difficult to 
produce cost-effective wind turbine designs. Turbines behave unex- 
pectedly, experiencing power surges and higher fatigue loads than 
predicted. In order to evolve state-of-the-art wind turbine designs, 
these aerodynamic effects must be quantified and understood. This 
paper describes a coordinated international research effort that is 
underway to accelerate this key research area, and help develop a 
more thorough understanding of wind turbine aerodynamics. 


8655 (RISO-R-657(EN)) Analysis of loads for wind tur- 
bines in inhomogeneous terrain. Thomsen, K. (The Test Station 
for Wind Turbines, Risoe National Lab., Roskilde (Denmark)); 
Markkilde Petersen, S.; Sangill, O.; Lading, P. Risoe National Lab., 
Roskilde (Denmark). Test Station for Wind Turbines. Nov 1993. 
88p. Contract ENS-1364/91-0002. Order Number DE94740124. 
Source: OSTI; NTIS; Also available from Risoe Library, P.O. Box 
49, DK-4000 Roskilde, Denmark. 

EFP-91. 

The different load-generating mechanisms resulting in increased 
loads on wind turbines erected in a complex terrain wind farm are 
investigated. The analysis is based on measurements carried out 
on two Danish Danwin 23 - 180 kW wind turbines in the Alta Mesa 
wind farm in San Gorgonio Pass near Palm Springs, California. 
The wind turbines are represented by one in the front row of the 
wind farm and one inside the wind farm. The terrain in the wind 
farm and around it is severely inhomogeneous and thus the wind 
inflow to the two turbines is highly affected by both the complex 
terrain and for the turbine inside the wind farm also by the wakes 
from the turbines in front. This wind inflow is analyzed in detail and 
major differences are observed compared to the wind inflow to a 
wind turbine errected in homogeneous terrain. These differences 
concerns the vertical wind shear, the variation in wind direction and 
the turbulence characteristics in all directions. A detailed analysis of 
the structural loads corresponding to the different wind inflow char- 
acteristics, leads to the conclusion for this wind farm layout that the 
most important parameter in the wind inflow is the turbulence in- 
tensity in the longitudinal direction. (au) (8 tabs., 115 ills., 14 refs.) 
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Refer also to citation(s) 7989, 8002, 8006, 8038, 8084, 8534, 
8536, 8543, 8562, 8684, 8739, 9318, 9461, 9992 


8656 (ANL/ET/CP-—81330) High-temperature corrosion in 
advanced combustion systems. Natesan, K.; Yanez-Herrero, M.; 
Fornasieri, C. Argonne National Lab., IL (United States). Nov 1993. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940222—11: Corrosion 94: Na- 
tional Association of Corrosion Engineers (NACE) international 
annual conference, Baltimore, MD (United States), 28 Feb - 4 mar 
1994). Order Number DE94005393. Source: OSTI; NTIS; GPO 
Dep. 

Conceptual designs of advanced combustion systems that utilize 
coal as a feedstock require high temperature furnaces and heat 
transfer surfaces capable of operation at much elevated tempera- 
tures than those prevalent in current coal-fired power plants. The 
combination of elevated temperatures and hostile combustion 
environments necessitate development/application of advanced ce- 
ramic materials in these designs. The present paper characterizes 
the chemistry of coal-fired combustion environments over a wide 
temperature range of interest in these systems and discusses pre- 
liminary experimental results on several materials with potential for 
application in these systems. An experimental program has been 
initiated to evaluate materials for advanced combustion systems. 
Several candidate materials have been identified for evaluation. 
The candidates included advanced metallic alloys, monolithic ce- 
ramics, ceramic particulate/ceramic matrix composites, ceramic 
fiber/ceramic matrix composites, and ceramic whisker/ceramic 
matrix composites. The materials examined so far included nickel- 
base superalloys, alumina, stabilized zirconia, different types of 
silicon carbide, and silicon nitride. Coupon specimens of several of 
the materials have been tested in an air environment at 1000, 
1200, and 1400°C for 168 h. In addition, specimens were exposed 
to sodium-sulfate-containing salts at temperatures of 1000 and 
1200°C for 168 h. Extensive microstructural analyses were con- 
ducted on the exposed specimens to evaluate the corrosion 
performance of the materials for service in air and fireside environ- 
ments of advanced coal-fired boilers. Additional tests are underway 
with several of the materials to evaluate their corrosion perfor- 
mance as a function of salt chemistry, alkali vapor concentration, 
gas chemistry, exposure temperature, and exposure time. 


8657 (ANL/FE-93/1) Corrosion performance of materials 
for advanced combustion systems. Natesan, K.; Yanez-Herrero, 
M.; Fornasieri, C. Argonne National Lab., IL (United States). Dec 
1993. 70p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94006726. Source: OSTI; NTIS; GPO Dep. 

Conceptual designs of advanced combustion systems that utilize 
coal as a feedstock require high-temperature furnaces and heat 
transfer surfaces capable of operating at more elevated tempera- 
tures than those prevalent in current coal-fired power plants. The 
combination of elevated temperatures and hostile combustion envi- 
ronments necessitates development/application of advanced 
ceramic materials in these designs. This report characterizes the 
chemistry of coal-fired combustion environments over the wide tem- 
perature range that is of interest in these systems and discusses 
preliminary experimental results on several materials (alumina, 
Hexoloy, SiC/SiC, SiC/SigN4/SigN4, ZIRCONIA, INCONEL 677 and 
617) with potential for application in these systems. 


8658 (CONF-930787-, pp. 162-169) Research on funda- 
mental aspects of inorganic particle deposition in coal-fired 
equipment. Rosner, D.E. (Yale Univ., New Haven, CT (United 
States)). USDOE Pittsburgh Energy Technology Center, PA (United 
States). 1993. DOE Contract FG22-90PC90099. From 9. annual 
coal preparation, utilization, and environmental control contractors’ 
conference; Pittsburgh, PA (United States); 19-22 Jul 1993. In 
Ninth annual coal preparation, utilization, and environmental control 
contractors conference: Proceedings. 702p. Order Number 
DE93019830. Source: OSTI; NTIS. 

We review here results of our recent research directed towards 
understanding/predicting the deposition dynamics of combustion- 
generated particles in coal-fired power production technologies. 
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The specific topics emphasized in this paper are described. Details 
on these theoretical studies and their immediate antecedents will 
be found in the cited archival references. A judicious blend of 
(numerical and physical) experiments, theory, and intuition is nec- 
essary to economically arrive at methods/results which promise to 
improve the generality and accuracy of future particle-deposition- 
related design calculations for a wide variety of equipment types. 
Our computational and correlation methods are currently being ex- 
tended to treat more complex situations of practical importance in 
power generation applications. 


8659 (CONF-930787-, pp. 171-177) Predictive modelling of 
boiler fouling. Turan, A. (Textron Defense Systems, Everett, MA 
(United States)). USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. From 9. annual coal preparation, utilization, 
and environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

Fouling is a complex interaction of gas flow, mineral transport 
and adhesion mechanisms. Extensive research has resulted in the 
description of these mechanisms as isolated processes. The pri- 
mary objective pursued in this study is effective integration of the 
various physical mechanism descriptions, while addressing realistic 
heat exchanger geometries and mass flow conditions. The central 
model structure required is a description of the gas flow-field in the 
vicinity of the heat exchanger structure. This requires modelling of 
a complex geometry, with sufficient detail in averaged flow and tur- 
bulence structure to permit prediction of mineral transport behavior. 
Mineral transport mechanisms and rate is highly dependent on par- 
ticle scale, with effects such as nucleation, condensation and 
agglomeration potentially critical. Surface adhesions and deposit 
evolution requires description of an evolving porous structure of 
varying proportions. This, in turn, critically affects heat exchanger 
surface conditions, geometry and correspondingly the transport 
mechanisms and flow field. The global result of this work will be 
structure to incorporate a comprehensive numerical model descrip- 


tions for the time evolution of fouling under realistic heat exchanger 
conditions. Analytical means to accomplish such a stated goal as 
well as results obtained to date will be discussed in the paper. 


8660 (CONF-930787-, pp. 210-225) Feasibility study for 
an advanced coal-fired heat exchanger/gas turbine topping cy- 
cle for a high efficiency power plant. Solomon, P.R. (Advanced 
Fuel Research, Inc., East Hartford, CT (United States)); Serio, 
M.A.; Cosgrove, J.E.; Pines, D.S.; Zhao, Y.; Buggeln, R.C.; Sham- 
roth, SJ. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. DOE Contract AC22-92PC92196. From 9. 
annual coal preparation, utilization, and environmental control con- 
tractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

The combined pressures to establish energy security, improve 
pollution control, and reduce global warming are encouraging the 
development of cleaner, more efficient technologies to convert coal 
into electricity. Significant improvements in efficiency can be 
achieved by cycles which employ a high temperature, highly recu- 
perative gas turbine topping cycle. The principal difficulty of 
employing a gas turbine in a coal fired power generation system is 
the possible erosion and corrosion of the high temperature rotating 
gas turbine components caused by the coal’s inorganic and organi- 
cally bound constituents (ash, sulfur, and alkali metals). One route 
to overcome this problem is the development of an externally fired 
gas turbine system employing a coal fired heat-exchanger. The 
chief advantage of this route is that the problems caused by the 
coal’s inorganic constituents are switched from the high tempera- 
ture rotating parts of the gas turbine to the high temperature 
Stationary parts of a heat-exchanger. The technology barrier is that 
ceramics are required because of the high temperature, but state- 
of-the-art materials are either mechanically and thermally deficient 
(AlzO3), or mechanically durable (SiC) but susceptible to oxidation 
or to corrosion from the coal’s ash, sulfur, or alkali. The key issue 
is, then, the development of methods to fire a high-temperature 
heat-exchanger with coal in such a way that the potential damage 


114 ERA Vol. 19, No. 4 


from the inorganic constituents is minimized. Several systems are 
currently under development to address this problem. 


8661 (CONF-930787-, pp. 226-233) Technical support for 
combustion 2000 program. Ahluwalia, R.K. (Argonne National 
Lab., IL (United States)); Im, K.H.; Natesan, K.; Livengood, C.D.; 
Schmalzer, D.K. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. From 9. annual coal preparation, utilization, 
and environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

Analytical and experimental investigations are being carried out 
to design, analyze and assess different concepts for high tempera- 
ture advanced furnaces (HITAF) capable of heating compressed air 
to 1800-2400°F; to evaluate performance of metallic and ceramic 
materials for service at elevated temperatures in HITAF environ- 
ment; and to conduct critical, systems-oriented evaluations of 
advanced flue-gas cleanup (FGC) technologies appropriate to the 
low-emission-boiler systems (LEBS). 


8662 (CONF-930787—, pp. 234-245) Materials support for 
HITAF. Breder, K. (Oak Ridge National Lab., TN (United States)); 
Tennery, V.J. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. From 9. annual coal preparation, utilization, 
and environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 
The primary objective of this work is to compare the mechanical 
performance of structural ceramic materials which are being pro- 
posed for use in the air heater of a coal fired high temperature 
advanced furnace (HITAF) for power generation. The effort is fo- 
cused on providing preliminary evaluations of key mechanical 
properties required of ceramic materials for this application. The 
critical properties studied include fast fracture strength distribution 
at room temperature and two elevated temperatures, any trends in 
slow crack growth (SCG) susceptibility at elevated temperatures, 
and preliminary creep behavior. In addition, residual fast fracture 
strength of a limited number of specimens corroded in a coal ash 
environment will be evaluated at a later stage in the project. 


8663 (CONF-930787-, pp. 262-269) Condensing economiz- 
ers for small coal-fired equipment. Butcher, T.A. (Brookhaven 
National Lab., Upton, NY (United States)); Litzke, W.L.; Park, N.A. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
1993. From 9. annual coal preparation, utilization, and environmen- 
tal control contractors’ conference; Pittsburgh, PA (United States); 
19-22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

Condensing economizers can be used to increase the thermal 
efficiency of boilers and furnaces. This study focuses on evaluating 
indirect contact economizers as applied to heating equipment burn- 
ing coal-water mixtures although the results can be extended to 
other fuels. In addition to dry gas sensible heat, latent heat is re- 
covered from flue gas water vapor, improving system efficiency 
markedly. In addition to improving thermal efficiency, condensing 
economizers can also capture particulates. In tests to date up to 
97% total removal has been measured. The primary objectives of 
this project are to evaluate the most important mechanisms in- 
volved in particle capture and to enhance capture in practical 
systems. The intent of the work is to contribute to the ongoing pro- 
gram at the Department of Energy/Pittsburgh Energy Technology 
Center in the development of coal-fired combustion equipment. 
These results are expected to be most applicable to smaller scale 
equipment, where the low temperature heat from the economizer 
can be used. The approach involves determining thermal efficiency 
improvement and particulate removal efficiency (experimental), and 
developing models capable of predicting system performance un- 
der varied operating conditions (theoretical). Gas temperature and 
condensation profiles through the economizers have been pre- 
dicted and overall predicted performance are consistent with test 
results. Mechanisms for particle removal are discussed in this pa- 
per. Predicted and measured removal efficiencies as a function of 
particle diameter are also presented. 





8664 (CONF-930787-, pp. 278-286) Development and test- 
ing of an industrial scale, coal-fired slagging combustion 
system. Zauderer, B. (Coal Tech Corp., Merion Station, PA (United 
States)); Fleming, E.S.; Borck, B. USDOE Pittsburgh Energy 
Technology Center, PA (United States). 1993. DOE Contract AC22- 
91PC91162. From 9. annual coal preparation, utilization, and 
environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

The primary objective of the present effort is to perform the final 
testing at a 20 MMBtw/hr commercial scale of an air cooled, slag- 
ging coal combustor for application to industrial steam boilers and 
power plants. The focus of the test effort is on combustor durabil- 
ity, automatic control of the combustor’s operation, and optimum 
environmental control of emissions inside the combustor. In con- 
nection with the latter, the goal is to achieve 0.4 Ib/MMBtu of SO2 
emissions, 0.2 lb/MMBtu of NO, emissions, and 0.02 Ib. particu- 
lates/MMBtu. Meeting the particulate goal will require the use of a 
baghouse or electrostatic precipitator to augment the nominal 80% 
ash retention in the combustor. The NO, emission goal will require 
a modest improvement over reductions achieved to date in this 
combustor of 0.26 Ib/MMBtu. To date, SO levels as low as 0.6 |b/ 
MMBtu, equal to 81% reduction in 2% sulfur coals, have been 
measured with boiler injection of sorbents. Injection of calcium 
based sorbents into the combustor with coal firing has yielded in 
recent tests, SO2 reduction. The project objectives are being met 
by modifying the combustor for round-the-clock coal fired opera- 
tion, and by upgrading its automatic operating system. This will 
allow tests of increasingly longer duration, totaling about 800 
hours. The final objective is to define suitable commercial power or 
steam generating systems to which the air cooled combustor offers 
significant technical and economic benefits. In implementing this 
objective both steam generation and combined gas turbine-steam 
generation systems are being considered. 


8665 (DOE/MC/23167-94/C0235) Development of ad- 
vanced gas turbine systems. Bannister, R.L.; Little, D.A.; Wiant, 
B.C. Westinghouse Electric Corp., Orlando, FL (United States). 
[1993]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-86MC23167. (CONF-930893—1: Joint 
contractors meeting on advanced turbine systems, fuel cells and 
coal-fired heat, Morgantown, WV (United States), 3-5 Aug 1993). 
Order Number DE94001917. Source: OSTI; NTIS; GPO Dep. 

The objective of the Advanced Turbine Systems study is to 
investigate innovative natural gas fired cycle developments to de- 
termine the feasibility of achieving 60% efficiency within a 8-year 
time frame. The potential system was to be environmentally supe- 
rior, cost competitive and adaptable to-coal-derived fuels. Progress 
is described. 


8666 (DOE/MC/26052-3610) Advanced turbine design for 
coal-fueled engines: Quarterly technical report, [July 1, 1989— 
September 30, 1989]. United Technologies Corp., East Hartford, 
CT (United States). [1989]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-89MC26052. Order 
Number DE94005799. Source: OSTI; NTIS; GPO Dep. 

Coal-fueled gas turbines require the development of a number of 
new technologies which are being identified by METC and its Heat 
Engines Contractors. Three significant problems, that were Identi- 
fied early in the development of coal-fueled engines, are the rapid 
wear of the turbine airfoils due to particulate erosion, the accumu- 
lation of deposits on portions of the airfoil surfaces due to slag 
deposition and the rapid corrosion of airfoils after the breakdown of 
surface coatings. The technology development study contained in 
this program is focused on improving the durability of the turbine 
through the development of erosion and deposition resistant airfoils 
and turbine operating conditions. The baseline turbine meanline 
design vas modified to prevent a local shock on the suction side of 
the rotor airfoil. New particle dimensionless parameters to be var- 
ied were determined. Three first-stage turbine meanline designs 
have been completed. The design of nev turbine airfoil shapes has 
been initiated. The calculation of particle trajectories has been 
completed for the baseline turbine vane and blade airfoils. The 
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erosion model described in the previous technical report vas incor- 
porated in the Post Processing Trajectory Analysis Code. 


8667 (DOE/MC/29061-3566) Advanced Gas Turbine Sys- 
tems Research: Technical progress report, April 1, 1993—June 
30, 1993. Clemson Univ., SC (United States). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC21-92MC29061. Order Number DE94005303. Source: OSTI; 
NTIS; GPO Dep. 

The responses to the first Request for Proposals issued by 
AGTSR in March were received and evaluated by the industrial 
Review Board. Ten were selected for subcontract awards, which 
are presently being negotiated. The number of Performing Member 
universities has increased by six, to 56, since the last report. Two 
additional members are pending. 


8668 (DOE/METC/C—94/7112) Impact of Advanced Turbine 
Systems on coal-based power plants. Bechtel, T.F. USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1993]. 26p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-931094—2: 12. coal gasification power plants con- 
ference, San Francisco, CA (United States), 27-29 Oct 1993). 
Order Number DE94005966. Source: OSTI; NTIS; GPO Dep. 

The advanced power-generation products currently under devel- 
opment in our program show great promise for ultimate commercial 
use. Four of these products are referred to in this paper: Inte- 
grated Gasification Combined Cycle (IGCC), Pressurized Fluidized 
Bed Combustion (PFBC), Externally Fired Combined Cycle 
(EFCC), and Integrated Gasification Fuel Cell (IGFC). Three of 
these products, IGCC, PFBC, and EFCC, rely on advanced gas 
turbines as a key enabling technology and the foundation for effi- 
ciencies in the range of 52 to 55 percent. DOE is funding the 
development of advanced gas turbines in the newly instituted Ad- 
vanced Turbine Systems (ATS) Program, one of DOE’s highest 
priority natural gas initiatives. The turbines, which will have natural 
gas efficiencies of 60 percent, are being evaluated for coal gas 
compatibility as part of that program. 


8669 (DOE/PC/79653-T9) Advanced combustion system 
for industrial boilers: Quarterly technical progress report, Au- 
gust 1987—October 1987. Attig, R.C.; Foote, J.P.; Millard, W.P.; 
Schulz, R.J.; Wagoner, C.L. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. [1987]. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79653. 
Order Number DE94006412. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project is to develop an advanced coal- 
combustion system for industrial boilers. With the new combustion 
system, coal could be used to replace oil and possibly gas as fuel 
for many industrial boilers. The advanced combustion system is 
comprised of several parts: (1) A new burner-design concept for 
coal fuels, developed from the familiar gas turbine combustor-can 
designs that have proven efficient, reliable, durable, and safe for 
the combustion of liquid fuel oils. (2) A coal storage and dense- 
phase feed system for injecting clean, ultrafine pulverized coal into 
the burner at a low velocity. (3) An automatic control system based 
on feedback from low-cost automotive combustion-quality transduc- 
ers. A cold flow model of an initial phase of the new burner design 
and the associated laser flow-visualization techniques were devel- 
oped during this quarter. A series of modifications of the initial cold 
flow model will be tested to establish details of design for the new 
burner. Also a 200 hp firetube boiler has been installed and tested 
using number 2 oil as a fuel. This boiler will be used for future 
combustion testing with the new burner and ultrafine pulverized 
coal. Additionally an ultrafine-coal injector has been designed 
which will be evaluated separately as a replacement for the oil gun 
in the firetube boiler. Two tons of deep-cleaned, ultrafine coal were 
received for initial tests with the coal injector. 


8670 (DOE/PC/79653-T10) Advanced combustion system 
for industrial boilers: Phase 2, Quarterly technical progress 
report, January—March 1990. Wagoner, C.L.; Foote, J.P.; Millard, 
W.P.; Attig, R.C.; Schulz, R.J. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. [1990]. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79653. 
Order Number DE94006413. Source: OSTI; NTIS; GPO Dep. 
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During Phase | of the project, a coal injector was designed, fabri- 
cated, and tested. It is a direct replacement for the oil gun in the 
original equipment of a 200 hp CleaverBmoks fire-tube boiler. The 
system was tested at coal-firing rates in the range of 2 to 6 million 
Btu's per hour, firing Upper Elkhorn No. 3 (eastern bituminous, 
“UE3”) coal supplied by Energy International, Incorporated. For 
these tests, propane was used to preheat the boiler before initia- 
tion of coal firing. The propane flow was turned off after coal 
combustion was established. No combustion air preheat was used. 
During these tests, boiler efficiency was typically about 85 to 86 
percent, while carbon conversion efficiency was approximately 94 
percent. Concentrations of CO were less than 150 ppm. The NOx 
emissions were less than 0.6 pounds per million Btu's. Following a 
series of laser-illuminated cold-flow-visualization tests, a new 
burner was also designed, fabricated, and tested during Phase 1. 
The arrangement is shown in Figure 1.2. It is a two-stage, swirl 
burner which fits in the space previously occupied by the original 
Cleaver-Brooks burner, and uses the existing section of refractory. 
Air flow can be regulated independently into each of the two 
stages. Additionally, the angle is adjustable for individual swirl 
blades. Upper Elkhorn No. 3 ultra fine coal was used as the stan- 
dard fuel for most UTS!I-burner tests. Firing rates were in the range 
of 2 to 6 million Btu’s per hour. Upper Elkhorn No. 3 coals were 
tested with three levels of ash. These were approximately 1.4%, 
2.7%, and 4.8% ash, on an as-fired basis. The 2.7%-ash UES coal 
was used for most tests because it exhibited a good balance be- 
tween ash content and ash-fusion characteristics. 


8671 (DOE/PC/79653-T11) Advanced combustion system 
for industrial boilers: Phase 2, Quarterly technical progress 
report, Aprit-June 1990. Wagoner, C.L.; Foote, J.P.; Millard, 
W.P.; Attig, R.C.; Schulz, RJ. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. [1990]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79653. 
Order Number DE94006414. Source: OSTI; NTIS; GPO Dep. 

(1) A ZrO oxygen sensor was calibrated successfully over the 
concentration range from 0 to 21 percent Oz at temperatures from 
ambient to 400°F. This inexpensive automotive sensor provides 8 
signal which will be used to monitor and automatically control 
combustion conditions to maintain consistently high combustion ef- 
ficiency combined with low NO, emissions; (2) An improved burner 
was designed and fabricated with an initial “stage” which functions 
as a coal-eductor/coal-air mixer. Now coal can be transported in 
dense phase to the burner without pressurizing the coal-storage 
hopper which had approximately a four-hour capacity. This permits 
refilling the hopper during periods of continuous operation of the 
boiler as required for commercial use; (3) The improved burner 
produced the highest boiler efficiency to date. Carbon burnout im- 
proved to 98.9 Percent, compared to about 97 percent during 
Phase | testing for the same Upper Elkhorn No. 3 coal with 2.7% 
ash. We expect to exceed 99% Combustion efficiency with all of 
the test coals during more optimized future testing; and (4) Al- 
though the new burner proved to be very efficient, emissions of 
NO, were higher than those observed during Phase | testing. The 
new-burner design was modified. Capability for deep air-staging 
was added to the new burner to promote low-NO, operation. 


8672 (DOE/PC/79653-T12) Advanced combustion system 
for industrial boilers: Phase 2, Quarterly technical progress 
report, July-September 1990. Wagoner, C.L.; Foote, J.P.; Millard, 
W.P.; Attig, R.C.; Schulz, R.J. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. [1990]. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79653. 
Order Number DE94006415. Source: OSTI; NTIS; GPO Dep. 
Initial work in Phase |I concentrated on: (a) adapting a commer- 
cially available automotive oxygen sensor for use in the boiler 
control system; (b) developing a more commercially oriented 
dense-phase coal transport system; (c) designing, fabricating and 
testing an improved burner for better combustion efficiency; and (d) 


adding deep-air-staging capabilities to the new burner to decrease 
NO, emissions. 


8673 (DOE/PC/79653-T13) Advanced combustion system 
for industrial boilers: Phase 2, Quarterly technical progress 
report, October-December 1990. Wagoner, C.L.; Foote, J.P.; Mil- 
lard, W.P.; Attig, R.C.; Schulz, R.J. Tennessee Univ., Tullahoma, 
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TN (United States). Space Inst. [1990]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79653. 
Order Number DE94006416. Source: OSTI; NTIS; GPO Dep. 

This During this quarter, work continued on development/ 
improvement of the low-NO, coal combustor for the boiler system. 
Reburning tests were conducted in the external, water-cooled test 
duct with a length of 15 feet using ultra fine coal with propane to 
reduce the NO, levels to as low as 0.295 Ib-NO,/MBtu. Work also 
continued on design/construction of the new coal-feed system that 
will be used for the 100-hour demonstration test with the on-line re- 
fillable coal hopper operating in air at atmospheric pressure. Coal 
will be loaded into the hopper from bulk bags. Initial testing of the 
UTSI boiler control and automation system was_ successful. 
Normally-pulverized coal with approximately 70% passing a num- 
ber 200 sieve was burned in the external test duct. Initial 
flame-visualization tests were successful, and the burner was able 
to handle coal without being micronized to the ultra fine level. Re- 
fractory was poured for a new combustor second-stage assembly. 
Subsequently, the combustor was installed inside the 200 hp fire- 
tube boiler. 


8674 (DOE/PC/79653-T14) Advanced combustion system 
for industrial boilers: Phase 2, Quarterly technical progress 
report, January—March 1991. Wagoner, C.L.; Foote, J.P.; Millard, 
W.P.; Attig, R.C.; Schulz, RJ. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. [1991]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79653. 
Order Number DE94006417. Source: OSTI; NTIS; GPO Dep. 
Work in Phase Il has concentrated on: (a) adapting a commer- 
cially available automotive oxygen sensor for use in the boiler 
control system; ( b.) developing a commercially oriented dense- 
phase coal transport system; (c.) designing, fabricating, testing, 
and fine tuning an improved burner for better combustion efficiency; 
and (d) adding deep-air-staging capabilities to the mew burner to 
decrease NO, emissions to slightly above 0.4 Ib-NO,/MBtu with ul- 
tra fine coal. This performance is considerably better than the DOE 
goal for Phase 11 work. Reburning tests were conducted using ul- 
tra fine coal and propane in the external, water-cooled 15-foot long 
test duct. When propane supplied approximately 14% of the heat 
input, NO, levels were as low as 0.295 Ib-NO,/MBtu. Initial testing 
of the UTSI boiler control and automation system was successful. 


8675 (DOE/PC/79653-T15) Advanced combustion system 
for industrial boilers: Phase 2, Quarterly technical progress 
report, Apri+June 1991. Wagoner, C.L.; Foote, J.P.; Millard, 
W.P.; Attig, R.C.; Schulz, R.J. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. [1991]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79653. 
Order Number DE94006418. Source: OSTI; NTIS; GPO Dep. 

During this quarter, several coal combustion tests were carded 
out in the boiler using the eductor coal feed system and the two- 
stage combustor. The coal feed system and combustor are shown 
in Figures 2.1 and 2.2. The main goal for these tests was to deter- 
mine the optimum combustor setup for low NO, emissions while 
maintaining good carbon conversion efficiency. It was found during 
the tests that the amount of air introduced into the combustor 
along with the coal through the eductor tailpipe was a critical pa- 
rameter for both NO, formation and carbon conversion. Using the 
new fluidized coal hopper discharge arrangement, the air required 
for eductor operation varies from about 12 percent of the total 
combustion air at a 2 MBtu/h firing rate to about 8 percent at 4 and 
6 MBtu/h. (During previous testing using the old coal tank, the 
eductor air requirement was about 12 percent at 4 MBtu/h.) In ini- 
tial tests, only the amount of air needed for eductor operation was 
introduced through the tailpipe. Combustor operation under this 
condition was satisfactory at 2 MBtw/h but not at 4 or 6 MBtwh. At 
4 and 6 MBtu/h firing rates, carbon conversion was typically less 
than 98 percent (based on ash exiting the stack), and CO was 
relatively high. It was necessary to operate the combustor at a pri- 
mary stoichiometry of 0.40 or less in order to meet the goal of 0.6 
Ib/MBtu for NO, emission. 


8676 (DOE/PC/92158-T3) Engineering development of ad- 
vanced coal-fired low emission boiler systems. Riley Stoker 
Corp., Worcester, MA (United States). Oct 1993. 98p. Sponsored 





by USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92158. Order Number DE94004515. Source: OSTI; NTIS; 
GPO Dep. 

Riley Stoker Corporation is leading an R&D program for the ex- 
pedited development of a new generation of pulverized coal-fired 
boiler systems. The overall objective is to develop relatively near 
term technologies to produce Low-Emission coal-fired Boiler Sys- 
tems (LEBS) ready for full scale commercial generating plants by 
the end of the decade. The specific goal is to develop a LEBS 
incorporating an advanced slagging system for improved ash man- 
agement in addition to meeting the emission and performance 
goals. This Concept Selection Report documents an evaluation of 
subsystems and LEBS concepts. Priority was given to the evalua- 
tion of the boiler system, steam cycle, and advanced slagging 
combustor. Some findings are as follows: An ultra supercritical 
steam cycle is required to meet project efficiency goals. The cost 
of electricity (COE) for this cycle, at today's fuel prices, and without 
externality costs, is slightly higher than a conventional subcritical 
cycle. The supercritical cycle includes a substantial contingency. 
Reduction of contingency, escalation of fuel cost, or inclusion of 
externalities all lead to a lower COE for the supercritical cycle com- 
pared to the subcritical cycle. The advanced cycle is selected for 
inclusion in the LEBS. The advanced slagging combustor (TVC), 
should it meet the projected performance goals, yields a lower 
COE than either a dry firing system or a more conventional slagger 
fitted with post combustion NO, controls. Verification and develop- 
ment of the advanced slagger performance is the primary focus of 
this project. A commercial slagging configuration know as U-firing 
is selected for parallel development and as a platform for adapta- 
tion to the TVC. 


8677 (ETDE-GB-525, pp. 97-113) Power generation at 
Brogborough landfill site: expertise with landfill gas projects 
(1). Hulance, A. (Shanks and McEwan (Southern) Ltd., Milton 
Keynes (United Kingdom)). Department of Energy, London (United 
Kingdom). 1992. 152p. (CONF-9111334—: Power generation from 
landfill gas workshop, Solihull (United Kingdom), 13 Nov 1991). In 
Power generation from landfill gas: Proceedings. Order Number 
DE94733278. Source: OSTI; NTIS (US Sales Only). 

The use of landfill gas as a fuel for electricity generation is be- 
coming more widespread. Landfill operators are aware that the 
commercial use of gas can produce an income which offsets the 
installation costs of the environmental gas collection and extraction 
equipment. There are an increasing number of different schemes 
being built and operated throughout the country. This paper 
describes one such installation at Shanks and McEwans's Brogbor- 
ough landfill site where 4MW of electricity are produced. The 
contract is to supply 31.8 million KWh per year to the Eastern 
Electricity network and at this output is the largest landfill gas fired 
power station in the UK and Europe. Most electricity generation 
schemes will be on a smaller scale than Brogborough, although 
the same elements are required regardless of size. This description 
outlines one method of generating electricity and it is hoped that 
the information gives encouragement to develop more schemes ex- 
ploiting landfill gas as a fuel. (Author) 


8678 (ETDE-GB-525, pp. 117-126) The development of a 
small scale power station: expertise with landfill gas projects 
(2). Turner, R. (Blue Circle Industries Pie (United Kingdom). Landfill 
Div.). Department of Energy, London (United Kingdom). 1992. 
152p. (CONF-9111334—: Power generation from landfill gas 
workshop, Solihull (United Kingdom), 13 Nov 1991). In Power gen- 
eration from landfill gas: Proceedings. Order Number 
DE94733278. Source: OSTI; NTIS (US Sales Only). 

Waste Management Companies are committing considerable 
capital, manpower and equipment to the control of Landfill Gas. 
Once collected most of this gas is flared to atmosphere, thereby 
wasting a potentially useful energy source. Utilisation of this gas is 
complicated by many factors and very often a direct use is imprac- 
ticable. The best option for many sites is electrical power 
generation, this paper describes Blue Circle’s operation of on-site 
generating at a large landfill gas utilisation plant. The experiences 
gained has now been transferred to a small landfill site where an 
un-manned generating station has recently been commissioned. 
This plant has effectively replaced the environmental control unit 
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and is thus turning "flared” gas into kilowatts. The economic viabil- 
ity of this project has only been assured by its inclusion in the 
1990 tranche of the Non Fossil Fuel Obligation. Further schemes 
are only a commercial reality if similar enhanced tariffs can be 
sought to offset the high operating costs. There is therefore a need 
for positive governmental encouragement for such schemes on en- 
vironmental grounds. (Author) 


8679 (ETDE-GB-525, pp. 129-131) Power generation from 
landfill gas workshop discussion of Session 4. Northwood, 
H.G.; Turner, R.; Ashton, S.; Morse, S.; Hulance, A.; Wilman, G. 
Department of Energy, London (United Kingdom). 1992. 152p. 
(CONF-9111334—: Power generation from landfill gas workshop, 
Solihull (United Kingdom), 13 Nov 1991). In Power generation from 
landfill gas: Proceedings. Order Number DE94733278. Source: 
OSTI; NTIS (US Sales Only). 

A discussion following presentations on two operator's experi- 
ences of running small power plants using landfill gas is reported. 
Topics covered include treatment of the gas, refrigerant drying, the 
minimum amount of methane required for stable running and auto- 
matic air-fuel ratio controllers. (UK) 


8680 (NREL/TP—430-5693) Biomass power industry: 
Assessment of key players and approaches for DOE and in- 
dustry interaction: Final report. National Renewable Energy 
Lab., Golden, CO (United States); Antares Group, Inc., Landover, 
MD (United States). 1 Jul 1993. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93018212. Source: OSTI; NTIS; INIS; GPO Dep. 

This report reviews the status of the US biomass power industry. 
The topics of the report include current fuels and the problems as- 
sociated with procuring, transporting, preparing and burning them, 
competition from natural gas projects because of the current de- 
pressed natural gas prices, need for incentives for biomass fueled 


projects, economics, market potential and expansion of US firms 
overseas. 
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Refer also to citation(s) 7978, 8006, 8058, 8059, 8067, 8069, 
8070, 8071, 8072, 8073, 8082, 8088, 8661, 9263, 9811, 9925 


8681 (CONF-930787—, pp. 320-332) Combustion 2000 - 
low-emission boiler systems project Phase | - ABB’s concept 
development. Regan, J.W.; Hargrove, M.J.; Palkes, M.; Rini, M.J.; 
Wesnor, J.D.; Kaminski, R.S. USDOE Pittsburgh Energy 
Technology Center, PA (United States). 1993. DOE Contract AC22- 
92PC92159. From 9. annual coal preparation, utilization, and 
environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental contro! contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

The overall objective of the Project is the expedited commercial- 
ization of advanced coal-fired low-emission boiler systems. The 
specified primary objectives are emissions of NO, and SO, less 
than one-third NSPS, particulates less than one-half NSPS, and air 
toxics in compliance. Secondary objectives are improved ash dis- 
posability, reduced waste generation, and increased generating 
efficiency. All primary, and all or some secondary, objectives must 
be met without increasing the cost of electricity from a current 
“NSPS plant.” Because emission requirements vary from site to 
site, ABB elected to have two NO, targets (the contract target of 
0.2 |b/million Btu and approximately 0.05 Ib/million Btu) and to 
favor SO, and particulate control technologies which can be de- 
signed for emission levels lower than the contract targets with 
minimum ir:.act on costs. The final deliverables are a design data 
base that «'li allow future coal-fired power plants to meet the 
stated objectives and a preliminary design of a commercial genera- 
tion unit. The deliverables for Phase | are a Project Work Plan 
covering all four phases, concept and component evaluation and 
selection, an R&D and Test Plan, a preliminary Commercial Gener- 
ating Unit design, and a Phase | report. 


8682 (CONF-930787-, pp. 333-340) Concept selection for 
advanced low-emission coal fired boiler. Gorrell, R.L. (Babcock 
& Wilcox, Barberton, OH (United States)); Rodgers, L.W.; Farthing, 


ERA Vol. 19, No. 4 117 





20 FOSSIL-FUELED POWER PLANTS 
2002 Waste Management 


G.A. USDOE Pittsburgh Energy Technology Center, PA (United 
States). 1993. From 9. annual coal preparation, utilization, and en- 
vironmental control contractors’ conference; Pittsburgh, PA (United 
States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

The Babcock & Wilcox Company (B&W), under contract to the 
US Department of Energy (DOE) with subcontract to Physical Sci- 
ences, Inc. (PSIT), the Massachusetts Institute of Technology (MIT) 
and United Engineers and Constructors (UE&C) has begun devel- 
opment of an advanced low-emission boiler system (LEBS). The 
initial phase of this multi-phase program required a thorough re- 
view and assessment of potential advanced technologies and 
techniques for control of combustion and flue gas emissions. Re- 
sults of this assessment are presented :in this paper. 


8683 (CONF-930787-, pp. 341-348) Engineering develop- 
ment of an advanced coal-fired low-emission boiler system. 
Beittel, R. (Riley Stoker Corp., Worcester, MA (United States)); Re- 
icker, E.L. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. DOE Contract AC22-92PC92158. From 9. 
annual coal preparation, utilization, and environmental control con- 
tractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

Riley Stoker Corp. is leading one of three teams in an R&D pro- 
gram for the expedited development of a new generation of 
pulverized coal-fired boiler systems. The overall objective is to de- 
velop relatively near term technologies to produce Low-Emission 
coal-fired Boiler Systems (LEBS) ready for full scale commercial 
generating plants by the end of the decade. The specific goal of 
this team is to develop a LEBS incorporating an advanced slagging 
system capable of meeting all emission and performance goals. 


8684 (CONF-930787—, pp. 349-355) Development of a 
high-performance coal-fired power generating system with a 
pyrolysis gas and char-fired high temperature furnace. 
Shenker, J. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. DOE Contract AC22-91PC91154. From 9. 
annual coal preparation, utilization, and environmental control con- 
tractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

Foster Wheeler Development Corporation (FWDC) is leading a 
team of companies in the development of a coal-fired, combined- 
cycle power generating system. The system being developed uses 
a High Temperature Advanced Furnace (HITAF), where much of 
the heating of the gas turbine inlet air is done indirectly. In this fur- 
nace, tubes for air and steam are strategically arranged to provide 
for reliable operation and high cycle efficiency. The FWDC team 
concept for this system also uses a pyrolysis process to convert the 
coal into low-Btu fuel gas and char. The clean fuel gas is burned in 
areas of the HITAF where ash deposition and corrosion would be a 
problem. The char is fired in areas where ash deposition can be 
controlled by the techniques normally used when firing coal. A con- 
ceptual design for the 290-MW plant is being developed. It is based 
on a General Electric 7FA gas turbine, an Allied-Signal Aerospace 
ceramic air heater, and a TRW char combustor. Foster Wheeler 
Energy Corporation (FWEC) is designing the HITAF furnace, 
FWDC is responsible for the overall system integration and the py- 
rolyzer subsystem design. Bechtel’s part in the program is cycle 
analyses and the overall plant design. Research-Cottrell is analyz- 
ing the plant emissions and specifying the necessary emissions 
control systems. General Electric is designing the gas turbine mod- 
ifications and determining the gas and steam turbine performance. 


8685 (CONF-930787-, pp. 356-363) Combustion 2000: 
Burning coal in the twenty-first century. Seery, D.J.; Sangio- 
vanni, J.J.; Robson, F.L.; Proscia, W.M.; Holowezak, J.E.; Bak, M.; 
Freihaut, J.D.; Heap, M.; Pershing, D.W.; Smith, P.J.; Sarofim, 
A.F.; Eddings, E.; Boni, A.A.; Johnson, S.A.; Senior, C.L.; Sriniva- 
sichar, S.; Helble, J.J.; Jones, M.L.;USDOE Pittsburgh Energy 
Technology Center, PA (United States). 1993. DOE Contract AC22- 
92PC91155. From 9. annual coal preparation, utilization, and 
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environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental contro] contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

Electric power generation in the twenty-first century will require a 
large increase in the use of coal just to maintain a 1 to 2% growth 
in GDP. These future coal-fired systems will be required to have 
minimum environmental impact and to operate at much higher ther- 
mal efficiencies than at present. Limiting the environmental impact 
includes not only conforming to the NSPS for NO,, SO, and partic- 
ulates but also constraining the CO2 emissions from combustion 
systems because of concerns about greenhouse effects. The most 
direct way to limit CO. emissions is to improve the thermal effi- 
ciency of the overall power generation cycle. Large improvements 
in efficiencies will require a change to gas turbines (Brayton cycle) 
instead of exclusive reliance on steam turbines (Rankine cycle). 
This program is part of a DOE-sponsored effort to study ways in 
which indirect fired gas turbines can be utilized for electric power. 
The primary objective of this program is to demonstrate the techni- 
cal and economic feasibility of an advanced power concept for a 
high performance power-generation system (HIPPS) by: (1) pro- 
ducing conceptual designs for key components; (2) comparing the 
economics of our concepts with alternative approaches, and (3) 
preparing a development plan that will lead to a commercial 
demonstration before the end of the century. The plan is to demon- 
strate the feasibility of the high temperature combustor/air heater 
system (HITAF) and prepare a design for a commercial generating 
plant to instill confidence in the economic viability of the UTRC de- 
sign approach. 


8686 (CONF-930787-, pp. 364-371) Tung flue gas desulfu- 
rization pilot plant. Tung, S. (Raycon Research & Development, 
Brookline, MA (United States)); Keeth, R.J. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States). 1993. From 9. annual 
coal preparation, utilization, and environmental control contractors’ 
conference; Pittsburgh, PA (United States); 19-22 Jul 1993. In 
Ninth annual coal preparation, utilization, and environmental control 
contractors conference: Proceedings. 702p. Order Number 
DE93019830. Source: OSTI; NTIS. 

The Tung Flue Gas Desulfurization Process utilizes an innova- 
tive liquid/liquid extraction system to regenerate a sodium-based 
aqueous scrubbing liquor. Steam stripping of the solvent recovers 
SO». as a byproduct, and requires only a fraction of the energy 
needed to steam strip SO. from the aqueous solution itself. The 
program is funded by the DOE, Niagara Mohawk Power Copp. 
(NMPC), Empire State Electric Energy Research Corp. (ES- 
EERCO), and New York State Energy Research and Development 
Authority (NYSERDA). Raytheon Engineers & Constructors 
(Raytheon), Englewood, Colorado, was contracted to provide engi- 
neering support to design, construct, and operate a 2 MW 
equivalent pilot plant. The pilot facility will demonstrate the perfor- 
mance of the Tung Flue Gas Desulfurization (FGD) process when 
treating flue gas from a medium-to-high sulfur coal-fired utility 
boiler. It is being installed at Unit No. 4 of Niagara Mohawk Power 
Corporation’s Dunkirk Station at Dunkirk, New York. 


8687 


(CONF-930787-—, pp. 372-387) Proof-of-concept pilot 
test of the NOXSO flue gas treatment process. Woods, M.C. 


(NOXSO Corp., Library, PA (United States)); Haslbeck, J.L.; 
harkins, S.M.; Revay-Madden, D.; Corfman, D.W. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). 1993. From 
9. annual coal preparation, utilization, and environmental control 
contractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

The NOXSO Process is a dry, regenerable flue gas treatment 
system that simultaneously removes 90% of the SO. and 70-90% 
of the NO, from flue gas generated from the combustion of coal. 
The process was successfully tested at small scale (0.017 MW) on 
high sulfur coal (2.5%) at the TVA Shawnee Steam Plant. Tests of 
a NOXSO Process Development Unit (PDU, 0.75 MW) were con- 
ducted at the Pittsburgh Energy Technology Center (PETC) under 
a cooperative research agreement between NOXSO and the DOE. 
Testing in the adsorber was done by continuously feeding a batch 





of sorbent into a fluidized bed adsorber and collecting the spent 
sorbent from the adsorber overflow. Regeneration took place in a 
separate batch reactor. A Life-Cycle Test unit (LCTU, 0.06 MW) 
was built at PETC in 1988 to test the NOXSO Process in an inte- 
grated, continuous-operation mode. The LCTU test program was 
designed to determine long-term effects of the process on the sor- 
bent reactivity and attrition properties. The sorbent was 
successfully tested for over 2000 hours on flue gas. The Proof-of- 
Concept (POC) test is the last test prior to full-scale demonstration. 
The POC test will collect all of the information needed to design 
the full-scale NOXSO POC Plant: e.g., data pertaining to material 
of construction, process performance and cost, process safety, 
process control, sorbent activity, sorbent attrition, heat recovery 
etc. The NOXSO POC Plant (5 MW) is located at Ohio Edison's 
Toronto Plant in Toronto, Ohio. Flue gas was first introduced to the 
NOXSO POC Plant on November 23, 1991. The current test re- 
sults and process performance, along with a summary of process 
economics, are presented. 


8688 (CONF-930787-, pp. 388-395) NOXSO’s NO x recycle 
tests on a cyclone furnace. Zhou, Q. (NOXSO Corp., Library, PA 
(United States)); Neal, L.G.; Haslbeck, J.; Harkins, S. USDOE 
Pittsburgh Energy Technology Center, PA (United States). 1993. 
DOE Contract AC22-91PC91337. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental contro! contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

NO, recycle represents one part of the NOXSO process. This 
process can remove 95% of the SO2 and 80% of the NO, simulta- 
neously from flue gas by using a fluidized bed of sorbent. Spent 
sorbent is regenerated by treatment at high temperatures with a re- 
ducing gas. Adsorbed NO, is evolved by heating the sorbent to 
regeneration temperatures. The concentrated stream of NO, pro- 
duced is returned to the boiler with the combustion air and reduced 
in the flame, which is called the NO, recycle. This paper presents 
NO, recycle test results on a 6 MBtu/hr (million Btu per hour) cy- 
clone furnace under the subcontract to the Babcock & Wilcox 
(B&W) Research Center. NO, recycle was simulated by injecting 
bottled NO, into combustion air ducts. The stack NO, was mea- 
sured before and during the NO, injection to determine the NO, 
reduction in the furnace. The effects of injection location, NO, in- 
jection amounts, injection gas components, furnace load, and 
excess Os concentration on NO, destruction in the burner were in- 
vestigated. All the data showed consistent trends and were very 
similar to the data obtained in earlier tests on a pulverized coal 
combustor and a tunnel furnace at DOE-Pittsburgh Energy and 
Technology Center (PETC). The test results will be used for the 
design of the first NOXSO commercial installation at Ohio Edison's 
Niles Power Plant in Niles, Ohio. 


8689 (CONF-930787-, pp. 396-403) Conceptual design for 
fluidized bed copper oxide process. Roberts, A.E. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). 1993. From 
9. annual coal preparation, utilization, and environmental control 
contractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

The Conceptual Design and Cost Estimate for the Fluidized Bed 
Copper Oxide Process (CuO process) is currently being developed 
by A.E. Roberts and Associates, Inc., (AERA) as a subcontractor to 
UOP. The AERA conceptual design is being developed for a scale- 
up of the CuO Process for a 500 MW coal fired power plant. The 
focus of this presentation is to review practical and technical fac- 
tors affecting the CuO process compared to conventional nitrogen 
oxide and sulfur dioxide removal technologies. Economical, chemi- 
cal and thermodynamic aspects of the process are not presented. 
The overall CuO process is presented in 6.0 sections in this techni- 
cal paper. Section 2.0 presents the general concept of the CuO 
process. Section 3.0 discusses the practical considerations that 
were made when sizing the CuO process for the 500 MW coal 
fired facility. Section 4.0 addresses the effects of the sorbent trans- 
portation system and the selection of the appropriate transportation 
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system for design. Section 5.0 discusses associated energy penal- 
ties and credits that are considered in the design. Section 6.0 
presents the modeling of the CuO process for the cleaning of flue 
gas from the Claus Sulfur Plant utilizing the Integrated Environ- 
mental Gontrol Model developed by Carnegie Mellon Univ. 


8690 (CONF-930787-, pp. 406-413) A novel carbon-based 
process for flue gas cleanup. Gangwal, S.K. (Research Triangle 
Institute, Research Triangle Park, NC (United States)); Silveston, 
P.L. USDOE Pittsburgh Energy Technology Center, PA (United 
States). 1993. DOE Contract AC22-91PC91345. From 9. annual 
coal preparation, utilization, and environmental control contractors’ 
conference; Pittsburgh, PA (United States); 19-22 Jul 1993. In 
Ninth annual coal preparation, utilization, and environmental control 
contractors conference: Proceedings. 702p. Order Number 
DE93019830. Source: OSTI; NTIS. 

The objective of this project is to demonstrate the preliminary 
technical and economic feasibility of a low temperature process for 
removal of at least 95% SO. and at least 75% NO, from coal com- 
bustion flue gas. The process is based on the demonstrated ability 
of activated carbons to catalyze SO, oxidation and NO, reduction 
below 150°C. 


8691 (CONF-930787-, pp. 415-422) Hollow fiber contac- 
tors for simultaneous SO,/NO, removal. Gottschlich, D. (SRI 
International, Menlo Park, CA (United States)); Bhown, A.; Ventura, 
S.; Sirkar, K.K.; Majumdar, S.; Bhaumik, D. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States). 1993. DOE Contract 
AC22-92PC91344. From 9. annual coal preparation, utilization, and 
environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental contro] contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 
Control of SO, and NO, emissions from coal-fired utility and 
industrial boilers is a topic of growing national and international im- 
portance. Whereas a host of commercial and semi-commercial 
processes exist increasingly stringent emission standards mandate 
that processes be low cost, highly efficient, and, ideally, produce 
marketable byproducts. Although a wide range of site-specific eco- 
nomic factors dictate the best choice of SO, and NO, control, 
removal of SOz by wet limestone scrubbing and removal of NO, by 
selective catalytic reduction (SCR) are regarded as the best 
commercialized technologies for this application. The proposed re- 
search program is aimed at developing (to a subscale prototype 
size) a new process for removal of SO, and NO, that is more than 
20% less costly than limestone scrubbing of SOz and selective cat- 
alytic reduction of NO,; removes at least 95% of the SO, and 75% 
of the NO,, and produces scalable byproducts with no waste mate- 
rial. To accomplish this objective, it is intended to develop a 
regenerable wet scrubbing process for SO, and NO, that exploits 
the advantages of a class of novel contacting devices, known as 
hollow fiber contactors (HFC), and that uses novel SO, and NO, 
absorption chemistry. The HFC devices will bring substantial capital 
cost savings to the process. The novel use of the contactors for re- 
generating the SOz2 scrubbing liquor and the novel NO, absorption 
chemistry will help reduce the energy consumption. The research 
program is discussed and results to date are summarized. 


8692 (CONF-930787—, pp. 423-430) IGR combined NO,/ 
SO, control technology. Gordon, A.Z. USDOE Pittsburgh Energy 
Technology Center, PA (United States). 1993. From 9. annual coal 
preparation, utilization, and environmental control contractors’ con- 
ference; Pittsburgh, PA (United States); 19-22 Jul 1993. In Ninth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 702p. Order Number 
DE93019830. Source: OSTI; NTIS. 

The IGR NO,/SO, control technology is a simple, maintenance 
free, all solid-state, modular, electrochemical, (flue) gas cleanup 
technology which can control emissions from utility coal fired com- 
bustors. The IGR technology contains no moving parts. No water 
or other material inputs of any type are required or used. The only 
material output is non-toxic commodity sulfur. There are no waste 
products. The goal of this DOE sponsored work is to develop the 
IGR Technology through a pre-pilot plant demonstration on actual 
flue gas. The contractor is IGR Enterprises Inc. of Cleveland, Ohio. 
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Research Cottrell is the major subcontractor. The project duration 
is sixty (60) months. 


8693 (CONF-930787-, pp. 431-438) Overview of recent re- 
search activities at EPRI's high sulfur test center. Owens, D.R. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
1993. From 9. annual coal preparation, utilization, and environmen- 
tal control contractors’ conference; Pittsburgh, PA (United States); 
19-22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

The Electric Power Research Institute’s (EPRI) High Sulfur Test 
Center (HSTC) has been in operation since July 1987. The HSTC 
is a research facility dedicated to aiding the utility industry in devel- 
oping more cost-effective and environmentally sound emission 
control technologies for use with high-sulfur coals. The overall 
goals of the HSTC wet flue gas desulfurization (FGD) research 
program are to investigate ways of reducing the operating costs 
and improving the reliability of existing lime and limestone wet 
FGD systems, while also investigating promising new process con- 
cepts that can be incorporated into new system designs. Two wet 
scrubber systems are currently used for testing a 4-MWe pilot unit 
and a 0.4-MWe “mini-pilot” unit. The two systems have a common 
reagent preparation system and upstream particulate removal de- 
vice (ESP or reverse-gas fabric filter). Since facility start-up, a 
number of test programs have been completed on the wet scrub- 
bers covering a wide range of FGD process configurations. Since 
the last DOE review meeting in July 1992, two wet scrubber test 
programs have been completed, and two are currently in progress. 
The programs completed include the pilot Organic Acids Consump- 
tion (OAC) test block and the mini-pilot Aluminum Fluoride Blinding 
(ALF) test block. The programs currently underway include the pilot 
Fine Grind Limestone (FGL) test block and the mini-pilot Clear 
Liquor Scrubbing (CLS) test block. The research objectives are de- 
scribed and the status and important results for each of these 
programs are summarized. 


8694 (CONF-830787—, pp. 439-446) High-efficiency SO. 
removal testing. Blythe, G.M. (Radian Corp., Austin, TX (United 
States)); Lundeen, J.E.; Phillips, J.L. USDOE Pittsburgh Energy 
Technology Center, PA (United States). 1993. From 9. annual coal 
preparation, utilization, and environmental control contractors’ con- 
ference; Pittsburgh, PA (United States); 19-22 Jul 1993. In Ninth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 702p. Order Number 
DE93019830. Source: OSTI; NTIS. 

Provisions of the Clean Air Act Amendments of 1990 call for a 
reduction of 10 million tons per year in US SO, emissions (from 
1980 baseline levels) in two phases. Phase | calls for a reduction 
of 5 million tons per year by 1995, and the remaining reduction is 
to be completed by the year 2000 for Phase Il. The Flue Gas 
Cleanup (FGC) Program at PETC helps to maintain and foster the 
widespread use of coal by developing technologies that will miti- 
gate the environmental impacts of coal utilization. The program 
focuses on post-combustion technologies for the control of sulfur 
dioxide (SOz), oxides of nitrogen, particulates, and air toxics gener- 
ated from coal combustion. A portion of the FGC Program involves 
enhancing the SO, removal efficiencies of existing wet flue gas 
desulfurization (FGD) systems. The results from this program will 
enable utilities to consider enhanced performance of existing FGD 
systems as an approach to achieving compliance with Phase | and 
Phase Il of the Clean Air Act Amendments. As part of this pro- 
gram, Radian Corporation is conducting tests at five full-scale FGD 
systems to evaluate options for achieving high SO2 removal levels 
(95% to 98%). Each system is being characterized under baseline 
operation, and then with organic acid buffers being added or with 
other modifications to enhance SOz removal performance. A wide 
variety of FGD system vendors and system design types is repre- 
sented in the program. Most of these systems were designed to 
achieve 85% to 90% SO. removal. 


8695 (CONF-930787-, pp. 447-454) Development of the in- 
tegrated environmental control model. Rubin, E.S. (Carnegie 
Mellon Univ., Pittsburgh, PA (United States)); Berkenpas, M.B.; 
Frey, H.C. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. From 9. annual coal preparation, utilization, 
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and environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

This paper describes the Integrated Environmental Control Model 
(IECM), an analytical model developed for the US Department of 
Energy's Technology Center (DOE/PETC). Model development 
work will continue under a new contract initiated in October 1992. 
The model quantifies the performance and cost of power plant de- 
signs that involve user-specified combinations of pre-combustion, 
combustion, and post-combustion methods of environmental con- 
trol. A unique feature of the EICM is the ability to characterize 
uncertainty in probabilistic terms, in contrast to conventional deter- 
ministic analysis. This capability offers special advantages in 
analyzing advanced technologies at an early stage of development, 
and in comparing them with conventional systems where uncertain- 
ties typically are smaller. This paper reviews the current status of 
model development and presents an illustrative example of its use. 
Then, plans for further model development are summarized. 


8696 (CONF-930787-, pp. 455-462) Advanced in-duct sor- 
bent injection process for SO, control. Withum, J.A. Sr. 
(CONSOL Inc., Library, PA (United States)); Rosenhoover, W.A.; 
Stouffer, M.R.; Deiuliis, N.J.; McCoy, D.C. Sr. USDOE Pittsburgh 
Energy Technology Center, PA (United States). 1993. DOE Con- 
tract AC22-91PC90360. From 9. annual coal preparation, utilization, 
and environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

This paper describes the status of development of an advanced 
duct-sorbent-injection process for the control of SO. emissions 
from coal-fired power plants. The technical objective of the project 
is to develop a low-capital-cost process capable of over 90% SO» 
removal as a retrofit option for compliance with the 1990 Clean Air 
Act Amendments. A complementary objective is to achieve suffi- 
ciently high sorbent utilization (60% with hydrated lime) so that 
levelized costs are lower than wet limestone scrubbing costs over 
a wide range of coal types and plant sizes. 


8697 (CONF-930787-—, pp. 463-470) An integrated emis- 
sions control system for small-scale CWS furnaces. Breault, 
R.W. USDOE Pittsburgh Energy Technology Center, PA (United 
States). 1993. From 9. annual coal preparation, utilization, and en- 
vironmental control contractors’ conference; Pittsburgh, PA (United 
States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

Under a contract with the US DOE, (PETC), Tecogen Inc. is de- 
veloping an integrated emissions control system for use with 
residential-scale, coal-water slurry (CWS) furnaces. The goal of this 
program is to develop an emission control system that can be eas- 
ily integrated into a CWS furnace system and is capable of meeting 
emissions levels of 0.2 lbm/MMBtu of NO,, 0.4 lbm/MMBtu of SOp, 
and 0.02 lbm/MMBtu of particulates. With respect to particulates, 
the objective is to capture 99.9 percent of the particles in the size 
range of 0.5 to 10 microns. The key components being developed 
as part of the integrated emissions control system include the com- 
bustor, the SO2 emissions control reactor, and the fine particulate 
control chamber. The combustor being used in this program is a 
variation of the CWS combustor operates in a vertical downflow 
configuration, and makes use of a centrifugal force field estab- 
lished by a predominantly vortical flow field to separate and detail 
larger CWS droplets and unburned coal particles. Multiple partition 
plates are used to retard the axial downward flow of the particles 
and thereby maximize their residence time. Under this program, 
the combustor has been modified to operate as a staged unit for 
NO, control, with the first stage operating fuel rich, and the second 
stage fuel lean. The SOz emissions control reactor being developed 
is a dry-sorbent-based, vortical upflow device in which the products 
of combustion and sorbent particles enter tangentially at the base 
and spiral upward. Centrifugal forces with the reactor separate and 
confine the sorbent particles within the reactor and thereby sub- 
stantially increase their residence time relative to the gas. This 





paper describes the key features of the integrated emissions con- 
trol system and presents the data and an economic analysis. 


8698 (CONF-930787-, pp. 471-478) Development of ad- 
vanced NO, control concepts for coal-fired utility boilers. Pont, 
J.N. (Energy and Environmental Research Corp., Irvine, CA 
(United States)); Evans, A.B.; England, G.C.; Lyon, R.K.; Seeker, 
W.R.; Schmidt, C. USDOE Pittsburgh Energy Technology Center, 
PA (United States). 1993. DOE Contract AC22-90PC90363. From 
9. annual coal preparation, utilization, and environmental control 
contractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

The CombiNO, process is an integration of advanced reburning 
and NO» scrubbing to reduce NOx, emissions from coal-fired boiler 
flue gas. Advanced reburning is an Energy and Environmental Re- 
search (EER) patented technology which consists of injecting a 
selective non-catalytic reduction (SNCR) agent into the fuel rich 
zone generated by reburning fuel injection. Overfire air is injected 
downstream of the fuel rich zone to complete combustion of the 
reburn fuel. The final step in the CombiNo, process consists of in- 
jecting methanol into the flue gas downstream of the advanced 
reburning system to convert NO to NOz. The NOz is subsequently 
removed in a_ liquor-modified SO, scrubber. Pilot scale data 
demonstrate that an overall NO, reduction of 92 percent is feasi- 
ble; therefore, the CombiNO, process can be considered 
equivalent to selective catalytic reduction (SCR). In addition, the 
cost of NO, removal with the CombiNO, process is estimated to 
be approximately one quarter of the cost of SCR. 


8699 (CONF-930787-, pp. 479-486) Catalytic fabric filtra- 
tion for simultaneous NO, and particulate control. Weber, G.F.; 
Dunham, G.E.; Laudal, D.L.; Ness, S.R.; Schelkoph, G.L. USDOE 
Pittsburgh Energy Technology Center, PA (United States). 1993. 
DOE Contract AC22-90PC90361. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

Research to develop a catalytic fabric filter for simultaneous NO, 
and particulate control is discussed. Funding for the project is be- 
ing provided by the US DOE/Pittsburgh Energy Technology Center 
(DOE/PETC), Consolidated Edison Company of New York Inc. 
(Con Edison), and the Empire State Electric Energy Research Cor- 
poration (ESEERCO). The DOE/PETC program is intended to 
demonstrate technology showing significant advances in the state 
of the art using a process or a combination of processes capable 
of reducing NO, emissions to 60 ppm or less. Other requirements 
include that a nonhazardous waste or a salable by-product be pro- 
duced and that the concept be applicable to both new and retrofit 
coal-fired systems. A potential for a 50% cost savings must also be 
demonstrated when compared to a commercial selective catalytic 
reduction (SCR) process capable of meeting the 60-ppm NO, 
emission limit. Advances showed that a high-activity catalyst can 
be applied to a high-temperature woven-glass cloth, resulting in a 
fabric filter material that can operate at temperatures higher than 
the maximum operating temperatures of commercially available 
coated glass fabric. The NO, is removed by catalytic reduction with 
ammonia to form nitrogen and water. The catalyst employed at this 
time is vanadium/titanium. Bench-scale experimental results have 
shown that over 90% NO, removal can be achieved, that the cata- 
lysvfabric has promising self-abrasion characteristics, and that the 
potential exists for substantially reduced cost when compared with 
conventional SCR/fabric filtration technology. 


8700 (CONF-930787-—, pp. 487-494) Catalysts for the re- 
duction of sulfur dioxide to elemental sulfur. Chang, S.G. 
(Lawrence Berkeley Lab., CA (United States)); Jin, Y.; Yu, Q.Q. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
1993. From 9. annual coal preparation, utilization, and environmen- 
tal control contractors’ conference; Pittsburgh, PA (United States); 
19-22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 
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Sulfur dioxide in the atmosphere can cause acid rain and ob- 
scure visibility after being converted to sulfuric acid. Processes 
have been developed to remove sulfur dioxide from flue gas of 
power plants. Most of these processes capture sulfur dioxide and 
then convert it to waste ‘material, such as calcium sulfite and cal- 
cium sulfate. These waste materials require disposal. Because of 
the large amount of sulfur dioxide that can be produced from power 
plants, the disposal of solid wastes represents another environmen- 
tal problem. There are several regenerable flue gas desulfurization 
processes; some of them have been commercialized, while others 
are still emerging. In the regenerable processes, sulfur dioxide from 
flue gas is first absorbed into an alkaline solution or adsorbed on a 
solid substrate (NOXSO and CuO processes), and is subsequently 
desorbed to produce a stream of high concentration sulfur dioxide. 
It is desirable to convert sulfur dioxide to elemental sulfur for stor- 
age, transportation, and/or conversion to valuable chemicals. 


8701 (CONF-930787-, pp. 495-502) Biological capture of 
carbon dioxide from coal-derived flue gas. Brown, L.M. (Na- 
tional Renewable Energy Lab., Golden, CO (United States)); Zeiler, 
K.G.; Gregoire, C.E.; Talbot, S.E.; Heacox, D.A. USDOE Pittsburgh 
Energy Technology Center, PA (United States). 1993. From 9. 
annual coal preparation, utilization, and environmental control con- 
tractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

The approach is being focused in three major technology areas. 
The first is the effect of simulated flue gas mixtures on the growth 
and survival of photosynthetic microbes in culture. This work deals 
with the effects of various nutritional, chemical and physical factors 
on growth. The second area will consist of engineering analysis 
focused on topical areas which arise as a result of research on cul- 
ture issues. Finally, powerful tools are derived from biochemistry/ 
genetic technology research. These technological tools will allow 
new approaches to the definition of key factors in carbon dioxide 
capture, and lead to methods for better strain improvement or 
mass culture management. The work was directed to evaluating 
the effects of simulated flue gas mixtures on the growth and sur- 
vival of photosynthetic microbes in culture. A large effort has been 
directed toward the set-up of laboratory-scale procedures for effi- 
cient control of dosing of flue gas into cultures. Manual addition 
set-ups were found to be useful, but truly efficient control will re- 
quire the use of an automated system. 


8702 (CONF-930787-, pp. 504-513) Characterization of air 
toxic emissions from a laboratory-scale coal-fired combustor. 
Sverdrup, G. (Battelle, Columbus, OH (United States)); Chuang, J.; 
Barrett, R.; Webb, P.; Cooper, J.; Peltier, R. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States). 1993. DOE Contract 
AC22-91PC90366. From 9. annual coal preparation, utilization, and 
environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

This paper summarizes experimental results from the first phase 
of a study to identify and quantify the presence of chemical 
species and trace elements on the surfaces of fine particles gener- 
ated from the combustion of coal. The two phases of the project 
involve analysis of air toxics species generated in a laboratory- 
scale combustion facility and by a full-scale electric utility furnace. 
Comparison of results from the two phases of study will be used to 
evaluate the usefulness of the emissions from the laboratory sys- 
tem, serving as a surrogate for emissions from full-scale utility 
plants, for studies of air toxics. The laboratory-scale combustion 
tests were completed this past year. 


8703 (CONF-930787-, pp. 515-522) Continuing work on 
the fundamental mechanisms in flue gas conditioning. Snyder, 
T.R. (Southern Research Institute, Birmingham, AL (United 
States)); Bush, P.V. USDOE Pittsburgh Energy Technology Center, 
PA (United States). 1993. DOE Contract AC22-91PC90365. From 
9. annual coal preparation, utilization, and environmental control 
contractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 


ERA Vol. 19, No. 4 121 





20 FOSSIL-FUELED POWER PLANTS 
2002 Waste Management 


1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

This project is designed to formulate a model describing effects 
of flue gas conditioning on particulate properties. By flue gas con- 
ditioning the authors mean any process by which solids, gases, or 
liquids are added to the combustor and/or the exhaust stream to 
the extent that flue gas and particulate properties may be altered. 
The model will be based on an understanding of how ash 
properties, such as cohesivity and resistivity, are changed by con- 
ditioning. Conditioning can take place through many different 
methods. Changes to the flue gas, addition of particulate matter 
such as flue gas desulfurization sorbents, or the addition of reac- 
tive gases or liquids can modify these properties. Last year the 
authors reported on the literature search conducted on the initial 
phase of this project. Recently, the authors have been evaluating 
mechanisms involved in sorbent injection and flue gas conditioning 
processes in the lab. Tests will be conducted on a pilot-scale com- 
bustor to verify the results of these analyses. 


8704 (CONF-930787-, pp. 523-530) Laboratory evaluation 
of additives for improved particle collection in electrostatic 
precipitators. Durham, M.; Ebner, T.; Schmidt, D.; Schlager, R.; 
Stewart, R. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. From 9. annual coal preparation, utilization, 
and environmental contro] contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

The purpose of this research program is to identify and evaluate 
a variety of additives capable of increasing particle cohesion which 
could be used for improving collection efficiency in an ESP. Flue 
gas conditioning that changes the cohesive characteristics of the 
particles has the potential to improve collection efficiency because 
a large percentage of particulate emissions from a well-performing 
ESP is due to reentrainment. Improved ESP performance should 
result if particle reentrainment could be reduced by making the par- 


ticles “stickier” or more adhesive. This could produce a significant 
reduction in emissions from an ESP from the following mecha- 


nisms: reduced erosion-type reentrainment; reduced rapping 
emissions; reduced hopper reentrainment, and increased agglom- 
eration of fine particles. A flue gas conditioning system would have 
several advantages as a retrofit technology for ESPs. Because it 
would require no modifications to the ESP, it would be very cost 
effective. Flue gas conditioning systems that are currently available 
are relatively simple and can be applied to almost any ESP. The 
installation would require minimal downtime of the boiler. Finally, it 
could also be used on new ESP designs to provide high collection 
efficiency with a reduced collection area. 


8705 (CONF-930787-, pp. 531-538) Pulse-jet baghouse 
performance improvement. Miller, S.J.; Laudal, D.J. USDOE 
Pittsburgh Energy Technology Center, PA (United States). 1993. 
DOE Contract FC21-86MC10637. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

The primary objective of the work was to evaluate the effective- 
ness of flue gas conditioning in reducing tube sheet pressure drop 
and particulate emissions from a pulse-jet fabric filter. Specific 
goals of the work include the following: (1) Evaluate the effective- 
ness of conditioning with pulse-jet cleaning for three different coals. 
(2) Determine the effect of conditioning agent concentrations on 
baghouse pressure drop and particulate emissions. (3) Evaluate 
the potential to increase air-to-cloth ratio with flue gas conditioning. 
(4) Determine the effectiveness of conditioning for two different fab- 
rics. (5) Demonstrate the effectiveness of conditioning over multiple 
cleaning cycles in 100-hour tests. 


8706 (CONF-930787-, pp. 539-546) Ceramic filter for fine 
particulate control. Goldsmith, R.L.. (CeraMem Corp., Waltham, 
MA (United States)); Abrams, R.F. USDOE Pittsburgh Energy 
Technology Center, PA (United States). 1993. DOE Contract FG02- 
90ER80897. From 9. annual coal preparation, utilization, and 
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environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

This paper describes a unique, high efficiency ceramic filter that 
has been developed for removal of particulate matter from flue gas 
and hot gas streams. Initial tests of the highly-compact filter have 
demonstrated essentially complete particulate removal (including 
PM) at conventional filtration velocities with no build-up of resid- 
ual pressure loss. A 5000 ACFM, 1.5 MW pilot unit is under 
construction and will be tested on removal of ash resulting from the 
combustion of low sulfur coal at Public Service of Colorado's Co- 
manche Station. 


8707 (CONF-930787—, pp. 547-554) Real-time analysis of 
air toxic metals in flue gas. Hyatt, D.E. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States). 1993. DOE Contract 
FG02-92ER81312. From 9. annual coal preparation, utilization, and 
environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

The 1990 Clean Air Act Amendments (CAAA), in Title Ill, specifi- 
cally identify a list of 189 individual chemical compounds or 
classes of compounds which are to be targeted for characterization 
and control at stationary sources. The CAAA mandates EPA to set 
emission control requirements for these air toxics and much of the 
effort to set these limits will be directed at coal-fired power generat- 
ing plants which have high coal usage rates and high public 
profiles relative to their emissions. This paper describes a Small 
Business Innovation Research (SBIR) Phase | project entitled “Mi- 
crowave Induced Plasma Spectrometer for Real Time Analysis of 
Air Toxic Metals in Flue Gas.” The overall objective of the Phase | 
work was to demonstrate a novel technique for the timely detection 
of air toxic metals in a flue gas matrix. The ability to meet this goal 
is fundamental to developing a successful, real-time, continuous 
emissions monitor (CEM) for air toxic metals thus filling an impor- 
tant void in emissions monitoring capability. A brief overview of 
what the air toxic metals are and of their emissions monitoring and 
control issues is presented. 


8708 (CONF-930787-, pp. 577-584) Microbial reduction of 
sulfur dioxide and nitric oxide. Sublette, K.L. USDOE Pittsburgh 
Energy Technology Center, PA (United States). 1993. From 9. 
annual coal preparation, utilization, and environmental control con- 
tractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

With the continual increase in the utilization of high sulfur fossil 
fuels (particularly coal and sour petroleum crudes) the release of 
airborne sulfur dioxide (SOz) into the environment has become a 
critical problem. There are several engineering solutions to the 
problem of SO2 emissions from the combustion of sulfur-bearing 
fuels, although none alone satisfy all of the desired technical and 
economic requirements. The most commercially important flue gas 
desulfurization technology at present is the use of solid, throwaway 
adsorbents such as limestones and dolomites which have affinity 
for an acid gas like SO,. This type of process results in the pro- 
duction of large amounts of calcium sulfate (CaSO,4), which 
represents a significant disposal problem. In addition little or no re- 
moval of sulfur dioxide and nitrite oxide in flue gas is described. 


8709 (CONF-930787-, pp. 585-592) Recent progress in the 
use of synchrotron radiation for the analysis of coal combus- 
tion products. Manowitz, B. (Brookhaven National Lab., Upton, 
NY (United States)); Kang, S.G.; Moore, J.; Helble, J.J.; Shah, N.; 
Huffman, G.P. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. DOE Contract AC02-76CH00016. From 9. 
annual coal preparation, utilization, and environmental control con- 
tractors’ conference; Pittsburgh, PA (United States); 19-22 Jul 
1993. In Ninth annual coal preparation, utilization, and environmen- 
tal control contractors conference: Proceedings. 702p. Order 
Number DE93019830. Source: OSTI; NTIS. 

The formation and build-up of slag deposits on heat transfer sur- 
faces is one of the most serious problems in pulverized coal 





combustion. This phenomenon, traditionally called wall slagging, is 
known to cause undesirable effects on heat and mass transfer and 
in some instances induce corrosion. Many empirical formulations 
based on silica percentage and acid/base ratio have been devel- 
oped in the past to describe the slag characteristics. Unfortunately, 
due to variation of several factors such as flame turbulence, resi- 
dence time, temperature distribution, gas velocity variance, etc. 
within the boiler, these empirical formulations do not take into 
account the interaction of the coal constituents within and immedi- 
ately after the flame. What is believed to be a major mechanism 
for the production of slag is the formation of low melting eutectic 
compounds in the post combustion region, many of which will stick 
to the heat transfer surface. The composition of this slag may very 
well change during operation as layers of the slaggy material build 
up or break off. An understanding of the chemical composition of 
such slags under boiler operating conditions and as a function of 
the mineral composition of various coals is the ultimate goal of this 
program. The program involves a combined effort between the staff 
of the Univ. of kentucky, PSI Technology Inc., and Brookhaven 
National Lab. The principal recent effort has been the design, con- 
struction, testing, and operation of an in-situ combustion cell. 


8710 (CONF-930787-—, pp. 594-607) Ash deposit initiation 
in a simulated fouling regime. Zygarlicke, C.J.; McCollor, DP. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
1993. From 9. annual coal preparation, utilization, and environmen- 
tal control contractors’ conference; Pittsburgh, PA (United States); 
19-22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental contro! contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

A Cooperative Agreement has been established between the En- 
ergy and Environmental Research Center at the Univ. of North 
Dakota and the US DOE that supports DOE's priority fossil energy 
goals of securing future energy supplies, preserving and restoring 
the environment, and fortifying foundations in research, education, 
technology commercialization, and the international marketing of 
US technologies. Projects outlined have implications for all ranks of 
coal, with an emphasis directed toward low-rank coals. One 
particular project, termed Fuels Utilization Properties (FUP), is con- 
ducting research to extend information available on the application 
of low-rank coals in conventional systems to second-generation 
advanced systems being developed to achieve high levels of effi- 
ciency and environmental performance at reduced cost. More 
specifically, the ultimate goal of the FUP project is to determine the 
physical and chemical transformations of coal inorganic con- 
stituents and the relationship of the resulting ash intermediates to 
the formation of ash deposits in conventional and advanced power 
systems. To this end, the specific objectives of FUP include: (1) 
Determination of the mechanisms of inorganic transformations dur- 
ing coal conversion in conventional and advanced systems. (2) 
Development of algorithms to predict the transport mechanisms of 
an ash/particulate flux to heat-transfer surfaces. (3) Examination of 
the effect of deposit characteristics on deposit strength, heat trans- 
fer, and removability. 


8711 (CONF-930787-, pp. 608-613) Development of a flue 
gas desulfurization process using a novel regenerative HBr 
system. Kosek, J.A. (Giner, Inc., Waltham, MA (United States)); 
Cropley, C.C.; Torkelson, J.; Dunning, T. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States). 1993. DOE Contract 
FG02-90ER80920. From 9. annual coal preparation, utilization, and 
environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

The overall objective of this program is to improve the efficiency 
of the Ispra Mark 13A process for SOz removal from flue gas 
through the use of an advanced HBr electrolyzer. A major goal of 
the program is to lower the required voltage for each ceil in the 
electrolyzer by 0.6-0.7 V at 200 mA/cm?, reducing the electrolyzer 
input energy requirements by 40-50%. The approach taken to 
achieve this goal was to replace the undivided HBr electrolysis cell 
used in the Ispra Mark 13A process electrolyzer with a proton ex- 
change membrane (PEM) HBr electrolysis cell using an advanced 
design concept (ADC). 
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8712 (CONF-930787—, pp. 615-621) Plasma assisted NO, 
reduction. Zhou, Q. (Carnegie Mellon Univ., Pittsburgh, PA (United 
States)); Russell, A.; Boyle, J. USDOE Pittsburgh Energy 
Technology Center, PA (United States). 1993. DOE Contract FG22- 
88PC88932. From 9. annual coal preparation, utilization, and 
environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

Post combustion flue gas treatment techniques remove NO, 
from the flue gas downstream of the boiler. The most promising 
approaches currently used are ammonia injection without catalytic 
reduction, called selective noncatalytic reduction (SNCR) or 
Thermal DeNO,, and ammonia injection with catalytic reduction, re- 
ferred to as selective catalytic reduction (SCR). Thermal DeNO, 
depends on ammonia radicals, which are formed in the flue gas 
stream, to react with NO. The process requires a lower capital 
investment than SCR. However, it has a very narrow effective tem- 
perature window because the dissociation of ammonia is highly 
dependent on the temperature of the flue gas stream. This paper 
presents a novel technique, which applies plasma-induced chemi- 
cal radical injection into combustion flue gas to reduce NO,. 
Radicals generated from plasma jets of ammonia (NH3) are directly 
injected into the flue gas and react with the NO, species. Thermal 
DeNO, depends on ammonia-derived radical generation within the 
flue gas stream and is, therefore, highly dependent on the flue gas 
temperature. The potential advantage of externally induced radical 
generation and injection is that NO, can be reduced more effec- 
tively and with less expense than simple ammonia gas injection. 
Direct injection of highly energized radicals will reduce the strict 
flue gas temperature dependence and improve process applicabil- 
ity. Numerical and experimental investigations were completed to 
evaluate the feasibility and effectiveness of molecular radical injec- 
tion using ammonia radicals. 


8713 (CONF-930787—, pp. 622-629) Control of mercury 
emissions from coakfired boilers. Huang, H.S. (Argonne Na- 
tional Lab., IL (United States)); Livengood, C.D.; Wu, J.M. USDOE 
Pittsburgh Energy Technology Center, PA (United States). 1993. 
DOE Contract W-31-109-ENG-38. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

The Development of Advanced Environmental Control Technol- 
ogy project at Argonne is designed to investigate new concepts 
leading to advanced control technologies for fossil-energy systems. 
Within that project, specific research tasks are focused on the de- 
velopment of combined NO,/SO2 control technologies, evaluation 
of waste/by-product materials from advanced flue-gas-cleanup 
(FGC) systems, and development of new or improved control mea- 
sures for the abatement of emissions of hazardous air pollutants 
(HAPs) from fossil-fuel combustion. The last task, which is the sub- 
ject of this paper, also includes the evaluation of any possible 
effects of captured HAP species on waste disposal, as well as the 
evaluation of HAP measuring techniques and instruments. The 
HAPs currently under investigation in this task include mercury and 
arsenic compounds. Only experimental activities concerning mer- 
cury control are reported in this paper. 


8714 (CONF-930787-, pp. 630-637) Particulate control and 
cohesive properties of fly ash. Heidt, M.K.; Miller, S.J. USDOE 
Pittsburgh Energy Technology Center, PA (United States). 1993. 
From 9. annual coal preparation, utilization, and environmental 
control contractors’ conference; Pittsburgh, PA (United States); 19- 
22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DES3019830. Source: OSTI; NTIS. 

Concern about fine-particle air toxic emissions from coal com- 
bustion systems has led to renewed interest in economical 
methods to improve the fine-particle collection efficiency of both 
electrostatic precipitators (ESPs) and baghouses. One approach is 
to capitalize on knowledge of the cohesive properties of fly ash to 
minimize fine particulate emissions in ESPs and baghouses. The 
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primary goal of the fine particulate control project is to develop 
preliminary models that relate cohesive fly ash properties to fine- 
particle emissions and to flow resistance. The primary elements of 
the models will include tensile strength, porosity, particle size, 
pore-bridging ability (or, \conversely, reentrainment potential), and 
face velocity. These models can then be used to optimize the 
design of particulate control devices to achieve the highest fine- 
particle collection efficiency at the lowest cost. 


8715 (CONF-930787-, pp. 638-639) Modeling of NO re- 
moval by EDTA solutions. Walker, R.J. (DOE, Pittsburgh, PA 
(United States)); Garr, JM. USDOE Pittsburgh Energy Technology 
Center, PA (United States). 1993. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

In selecting a flue gas cleanup process, the most important 
consideration is whether it can meet the NO, and SO. removal re- 
quirements where it will be located. The current aim in the US is an 
“extremely-high-performance” of 99% SOz and 95% NO, removal 
from flue gas. For an electric utility the next most important factor, 
after meeting regulator considerations, is low annual revenue re- 
quirement. This poster session addresses both of these issues. 


8716 (CONF-930787-, pp. 640) Experimental artifacts en- 
countered in studies of SO./NO, removal at duct injection 
conditions. Diffenbach, R.A. (DOE, Pittsburgh, PA (United 
States)); Hilterman, M.J. USDOE Pittsburgh Energy Technology 
Center, PA (United States). 1993. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental contro! contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

The removal of SO2/NO, by injection of hydrated lime into hu- 
midified flue gas is being investigated as a relatively low cost 
means of achieving up to 50% SO, removal from flue gas. A 
bench-scale packed-bed reactor unit is being used to study the 
possibility of enhancing the removal of both SOz and NO, by the 
prior conversion of at least a portion of the NO to NOz. During this 
study a number of experimental artifacts were discovered which 
demonstrate the need for exercising considerable care in designing 
the reactor unit and analytical train if one is to obtain accurate and 
reproducible data. Analytical problems encountered in the analysis 
of SOz and NO, in the humidified gas stream are as follows: - In- 
complete dehumidification of the gas stream prior to its introduction 
into the gas analyzers in the analytical train. A comparison is made 
of the use of ice traps and a Nafion dryer. - Use of improper tubing 
material in the packed bed reactor. - Interference of CO. on the 
measurement of NO, using a chemiluminescent analyzer. - The 
formation of N20 due to H2O condensation in the reactor or analyt- 
ical train. Finally, because of the highly exothermic nature of the 
reaction between the acidic constituents of the flue gas and hy- 
drated lime, the importance of determining the temperature at the 
surface of the hydrated lime is discussed. 


8717 (CONF-930787-, pp. 643-650) Low temperature sul- 
fur dioxide removal with solid sorbents in a fluidized bed 
absorber. Keener, T.C. (Univ. of Cincinnati, OH (United States)); 
Khang, S.J.; Lee, S.K. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States). 1993. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental contro! contractors con- 
ference: Proceedings. 702p. Order Number DE93019830. Source: 
OSTI; NTIS. 

Water injection in dry lime injection FGD processes plays a very 
important role for SO. removal. Experimental data obtained from a 
circulating fluidized bed absorber (CFBA) with water injection by 
means of a newly designed toroidal ring nozzle have been ob- 
tained. The results suggest the removal efficiency is a strong 
function of the water injection rate. In addition, these data indicate 
that the height of water spray is more significant in wetting effi- 
ciency during fluidization in a CFBA than the number of holes in the 
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nozzle. The height should be adjusted depending on the reaction 
zone in order to improve the wetting efficiency of lime. The effect 
of gas velocity appeared not significant, resulting from the fact that 
the wetting efficiency may increase at higher velocities. The load- 
ing of sorbents strongly affects SO. removal as the lime becomes 
hydrated and attrited, while its effect does not appear to be signifi- 
cant before hydration occurs. As the lime continuously contacts 
with water droplets, it becomes hydrated which significantly affects 
the attrition rate. Since the hydration causes the high reactivity and 
attrition provides the fresh surface of lime, an effective wetting that 
allows the gradual attrition and hydration can increase the SO» re- 
moval efficiency and sorbent utilization. Such effective wetting may 
be obtained by means of spraying with smaller water droplets. 


8718 (CONF-930787-—, pp. 651-658) An innovative device 
to enhance jet pulse cleaning of ceramic candle filters. Egger- 
stedt, P. (Industrial Filter & Pump Mfg. Co., Cicero, IL (United 
States)); Zievers, J.; Aguilar, P. USDOE Pittsburgh Energy Tech- 
nology Center, PA (United States). 1993. From 9. annual coal 
preparation, utilization, and environmental control contractors’ con- 
ference; Pittsburgh, PA (United States); 19-22 Jul 1993. In Ninth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 702p. Order Number 
DE93019830. Source: OSTI; NTIS. 

Ceramic candle filtration is an attractive technology for removal 
of particulates at high temperature. Due to their simple and cost ef- 
fective design, temperature capability, and high particulate removal 
efficiency, ceramic candles easily achieve New Source Perfor- 
mance Standards and Clean Air Act mandates for particulate 
emissions, as well as gas turbine manufacturers particulate re- 
quirements. Although ceramic candle material developments have 
been vast, little development has been made on the most impor- 
tant operational consideration of ceramic candle filtration, namely, 
jet pulse cleaning. This paper discusses a research effort involving 
the investigation and optimization of a device for enhancement of 
jet pulse cleaning in ceramic candle filters. The effort showed that, 
at a given candle face velocity, a plurality of calibrated outlet gas 
orifices will create a very slight restriction during filtration which, 
during jet pulse cleaning, momentarily becomes very restrictive, 
thereby reversing as much as two to three times more of the 
cleaning gas through the filter candle, for a substantial enhance- 
ment in overall cleaning. 


8719 (CONF-930787-, pp. 659-663) Sulfur dioxide removal 
and recovery by a membrane process. Athayde, A.L. (Mem- 
brane Technology & Research, Inc., Menlo Park, CA (United 
States)); Baker, R.W.; Casillas, C.; Lokhandwala, A.; Pinnau, |.; 
Segelke, S.V.; Wijmans, J.G. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). 1993. From 9. annual coal 
preparation, utilization, and environmental control contractors’ con- 
ference; Pittsburgh, PA (United States); 19-22 Jul 1993. In Ninth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 702p. Order Number 
DE93019830. Source: OSTI; NTIS. 

Emissions of sulfur dioxide (SO,) are a serious air pollution 
problem. EPA estimates place the total emission of SO2 in the 
United States at 21.5 x 10° tons for 1984. Approximately 65% of 
all SOz emissions result from flue gases generated by coal-fired 
power plants. Smelters used in the refining of non-ferrous metals 
are the second largest category of emission sources, and are re- 
sponsible for 25% of the total SO2 emissions. The most common 
method of desulfurizing flue gas and other SOp-rich gases is 
scrubbing with aqueous lime or limestone slurries, which fixes the 
SO, as a calcium sulfite sludge. Some of the sludge is used for 
the production of gypsum, but the supply far exceeds demand. In 
most cases the sludge must be treated as a waste and the 
disposal costs are an added expense to the cost of flue gas treat- 
ment. If SOz can be recovered from the flue gas as a high purity 
stream, it could be used as the feedstock for a sulfuric acid plant. 
Sulfur dioxide can also be reacted with methane or hydrogen sul- 
fide to produce sulfur. This method of sulfur production is more 
energy-efficient and cheaper than the Frasch process used for min- 
ing natural sulfur deposits. Therefore, there are strong economic 
incentives for recovering a concentrated stream of SOs from flue 
gas, for further processing to sulfur or sulfuric acid. 





8720 (DOE/FTR-93017329) Travel to India for International 
Development (USAID) Advanced Energy Resources Develop- 
ment Project: Foreign trip report, January 26, 1992—February 
13, 1992. Bisbee, L.H.; Tingle, P.; Roberts, B.; Cohn, M.; Sullivan, 
E.; Krishnan, R.P.; Peters, W.C. USDOE Pittsburgh Energy Tech- 
nology Center, PA (United States). 4 May 1992. 39p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93017329. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Seven engineers/scientists traveled to India as a team during a 
six-week period under the sponsorship of the Department of 
Energy (DOE), Pittsburgh Energy Technology Center (PETC), Pitts- 
burgh, Pa. The purpose was to perform emissions monitoring and 
life assessment activities at two coal-fired power plants in India. 
The PETC team provided technical expertise, as well as equipment 
from the United States. 


8721 (DOE/MC/11076—3623) Use of solid waste for chemi- 
cal stabilization: Adsorption isotherms and 'C solid-state 
NMR study of hazardous organic compounds sorbed on coal 
fly ash. Netzel, D.A.; Lane, D.C.; Rovani, J.F.; Cox, J.D.; Clark, 
J.A.; Miknis, F.P. University of Wyoming Research Corp., Laramie, 
WY (United States). Western Research Inst. Sep 1993. 46p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC21-86MC11076. Order Number DE94000092. Source: OSTI; 
NTIS; GPO Dep. 

Adsorption of hazardous organic compounds on the Dave John- 
ston plant fly ash is described. Fly ash from Dave Johnston and 
Laramie River power plants were characterized using elemental, x- 
ray, and ®°Si NMR; the Dave Johnston (DJ) fly ash had higher 
quartz contents, while the Laramie River fly ash had more 
monomeric silicate anions. Adsorption data for hydroaromatics and 
chiorobenzenes indicate that the adsorption capacity of DJ coal fly 
ash is much less than that of activated carbon by a factor of 
>3000; but it is needed to confirm that solid-gas and solid-liquid 
equilibrium isotherms can indeed be compared. However, 
for pyridine, pentachlorophenol, naphthalene, and 1,1,2,2- 
tetrachloroethane, the DJ fly ash appears to adsorb these 
compounds nearly as well as activated carbon. '*C NMR was used 
to study the adsorption of hazardous org. cpds on coal fly ash; the 
nuclear spin relaxation times often were very long, resulting in long 
experimental times to obtain a spectrum. Using a jumbo probe, low 
concentrations of some hazardous org. cpds could be detected; for 
pentachlorophenol adsorbed onto fly ash, the chemical shift of the 
phenolic carbon was changed. Use of NMR to study the adsorption 
needs further study. 


8722 (DOE/MC/25140—94/C0277) The DOE/SCS Power 
Systems Development Facility. Haq, Z.U.; Pinkston, T.E.; Sears, 
R.E.; Vimalchand, P. Southern Co. Services, Inc., Birmingham, AL 
(United States). [1993]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC21-90MC25140. (CONF- 
931094-3: 12. coal gasification power plants conference, San 
Francisco, CA (United States), 27-29 Oct 1993). Order Number 
DE94006003. Source: OSTI; NTIS; GPO Dep. 

The use of coal for power generation has come under increasing 
environmental scrutiny over the past five years. Advances in coal- 
based power generation technology will continue to develop 
towards systems that have high efficiency, environmental superior- 
ity and lower or sustainable cost-of-electricity compared to current 
coal-based technology. Emerging power generation technologies 
that work toward these goals include integrated gasification 
combined-cycle (IGCC) and pressurized fluidized-bed combustion 
(PFBC). One method for improving the efficiency and lowering the 
capital cost further for advanced power plants utilizing coal is by 
employing hot gas cleanup. Although hot gas cleanup has the po- 
tential for improving the viability of coal-based power generation, 
the removal of hot particulates from the gas stream has proven to 
be a challenging task. The demonstration of particulate control 
devices (PCDS) under realistic conditions for advanced power gen- 
eration remains the single most important area for development. 
With the Southern Company's commitment to be a major supplier 
of electricity worldwide and our continued use of coal as a primary 
fuel source, Southern Company Services (SCS) has entered into a 
cooperative effort with the Department of Energy (DOE) Morgan- 
town Energy Technology Center (METC) to develop a facility where 
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component and system integration tests can be carried out for 
advanced coal-based power plants. The Power Systems Develop- 
ment Facility (PSDF) is being designed to be a flexible facility that 
will address the development of the PCDs required for advanced 
coal-based power generation systems. 


8723 (DOE/MC/25140-3613) Power systems development 
facility: Quarterly technical progress report, July 1-September 
30, 1993. Southern Co. Services, Inc., Birmingham, AL (United 
States). [1993]. 94p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC25140. Order Number 
DE94005895. Source: OSTI; NTIS; GPO Dep. 

This quarterly technical progress report summarizes work com- 
pleted during the Second Quarter of the Second Budget Period, 
July 1 through September 30, 1993, under the Department of En- 
ergy (DOE) Cooperative Agreement No. DE-FC21-90MC25140 
entitled “Hot Gas Cleanup Test Facility for Gasification and Pres- 
surized Combustion.” The objective of this project is to evaluate 
hot gas particle control technologies using coal-derived gas 
streams. This will entail the design, construction, installation, and 
use of a flexible test facility which can operate under realistic gasi- 
fication and combustion conditions. The major particulate control 
device issues to be addressed include the integration of the partic- 
ulate control devices into coal utilization systems, on-line cleaning 
techniques, chemical and thermal degradation of components, fa- 
tigue or structural failures, blinding, collection efficiency as a 
function of particle size, and scaleup of particulate control systems 
to commercial size. The conceptual design of the facility was ex- 
tended to include a within scope, phased expansion of the existing 
Hot Gas Cleanup Test Facility Cooperative Agreement to also ad- 
dress systems integration issues of hot particulate removal in 
advanced coal-based power generation systems. This expansion 
included the consideration of the following modules at the test facil- 
ity in addition to the existing Transport Reactor gas source and Hot 
Gas Cleanup Units: Carbonizer/Pressurized Circulating Fluidized 
Bed Gas Source. Hot Gas Cleanup Units to mate to all gas 
streams; Combustion Gas Turbine; and Fuel Cell and associated 
gas treatment. This expansion to the Hot Gas Cleanup Test Facility 
is herein referred to as the Power Systems Development Facility 
(PSDF). The major emphasis during this reporting period was con- 
tinuing the detailed design of the facility. 


8724 


(DOE/MC/26288-3586) Sonic Enhanced Ash Ag- 
glomeration and Sulfur Capture: Technical progress report, 
ApritJune 1993. Manufacturing and Technology Conversion Inter- 


national, Inc., Columbia, MD (United States). [1993]. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-89MC26288. Order Number DE94005306. Source: 
OSTI; NTIS; GPO Dep. 

The shakedown testing of the system proceeded on schedule. 
Some of the preliminary results were ambiguous in that they indi- 
cated a higher carbon concentration in the baghouse than in the 
cyclone. Apparently this was due to the use of the baghouse for 
tests on an integrated coal-fired boiler. This was remedied by in- 
stalling a separate baghouse for the bimodal agglomeration testing. 
The testing with coalV/dolomite mixture indicated that the sulfur is 
captured effectively with the present system configuration and that 
combustion efficiencies were greater than 99 percent. The coal/ 
dolomite test was on-line for approximately 7 hours during which it 
achieved steady-state operation at 3 atmospheres for about 5 1/2 
hours. The agglomeration chamber catch contained agglomerates 
ranging in size from 1/4 to 3/4 inches. West Virginia University de- 
veloped some new aerovalve designs including a vortex design for 
the vitiated air pulse combustor. A set of modifications resulting 
from the initial shakedown tests were also completed. 


8725 (DOE/MC/27423-3513) Granular-bed and ceramic 
candle filters in commercial plants: A comparison. Wilson, K.B.; 
Haas, J.C.; Eshelman, M.B. Combustion Power Co., Inc., Menlo 
Park, CA (United States). Apr 1993. 362p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-90MC27423. 
Order Number DE94000043. Source: OSTI; NTIS; GPO Dep. 
Advanced coal fired power cycles require the removal of coal 
ash at high temperature and pressure. Granular-bed and ceramic 
candle filters can be used for this service. Conceptual designs for 
commercial size applications are made for each type of filter. The 
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filters are incorporated in the design of a Foster Wheeler 450 MWe 
second generation pressurized fluidized bed combustion plant 
which contains a pressurized fluidized combustor and carbonizer. 
In a second application, the inters are incorporated in the design of 
a 100 MWe KRW (air) gasifier based pawer plant. The candle filter 
design is state of the art as determined from the open literature 
with an effort to minimize the cost. The granular-bed filter design is 
based on test work performed at high temperature and low pres- 
sure, tests at New York University performed at high pressure and 
temperate, and new analysis used to simplify the scale up of the 
filter and reduce overall cost. The incorporation of chemically reac- 
tive granites in the granular-bed filter for the removal of additional 
coal derived contaminants such as alkali or sulfur is considered. 
The conceptual designs of the granular-bed inter and the ceramic 
candle filter are compared in terms of the cost of electricity, capital 
cost, and operating and maintenance costs for each application. 


8726 (DOE/PC/8888S-T15) Proof-of-concept testing of the 
advanced NOXSO fiue gas cleanup process: Final report. MK- 
Ferguson Co., Cleveland, OH (United States); NOXSO Coprp., 
Library, PA (United States). Apr 1993. 184p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC88889. 
Order Number DE94005629. Source: OSTI; NTIS; GPO Dep. 

The NOXSO Process uses a regenerable sorbent that removes 
SO. and NO, simultaneously from flue gas. The sorbent is a stabi- 
lized y-alumina bed impregnated with sodium carbonate. The 
process was successfully tested at three different scales, equivalent 
to 0.017, 0.06 and 0.75 MW of flue gas generated from a coal-fired 
power plant. The Proof-of-Concept (POC) Test is the last test prior 
to a full-scale demonstration. A slip stream of flue gas equivalent 
to a 5 MW coal-fired power plant was used for the POC test. This 
paper summarizes the NOXSO POC plant and its test results. 


8727 (DOE/PC/89655—-T9) SNOX demonstration project: 
13th Quarterly technical progress report, January—March 1993. 
ABB Environmental Systems, Birmingham, AL (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract FC22-90PC89655. Order Number 
DE94004550. Source: OSTI; NTIS; GPO Dep. 

This is a description of the activities of the SNOX project for the 
months Jan-Mar, 1993. Operation and testing continued under 
Phase Ill of the program. Following testing of the Selective Cat- 
alytic Reduction NO, removal portion of the system at the end of 
the quarter, all major equipment has been tested and character- 
ized. This will allow fine tuning of the system in preparation for a 
two month optimized run. The report presents a summary of the 
running time of the system during this period, of the systems which 
were tested and/or repaired or replaced during this period, and of 
the amount of sulfuric acid which was shipped from the plant dur- 
ing this period. 


8728 (DOE/PC/90361—-T12) Catalytic fabric filtration for si- 
multaneous NO, and particulate control: Quarterly technical 
progress report, July 1—-September 30, 1993. Weber, G.F.; Ness, 
S.R.; Schelkoph, G.L. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center. Nov 
1993. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90361. Order Number 
DE94005761. Source: OSTI; NTIS; GPO Dep. 

The EERC approach to meeting the program objective involves 
the development of a CFF for simultaneous NO, and particulate 
control. The idea of applying either a permanent or throwaway cat- 
alyst to a high-temperature fabric filter for NO, control is not new. 
However, advances at OCF have shown that a high-activity cata- 
lyst can be applied to a high-temperature woven glass cloth, 
resulting in a fabric filter material that can operate at temperatures 
higher than commercially available, coated glass fabric. The NO, is 
removed by catalytic reduction with ammonia to form nitrogen and 
water. The catalyst employed at this time is vanadium-titanium, but 
the exact catalyst composition and the unique method of applying 
the catalyst to high-temperature glass fabric are the property of 
OCF. Other catalyst options are being evaluated by OCF in order 
to improve catalyst performance and minimize catalyst cost. 
Bench-scale experimental results have shown that over 90% NO, 
removal can be achieved, that the catalyst-fabric has promising 
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self-abrasion characteristics, and that the potential exists for sub- 
stantially reduced cost compared to conventional SCR and fabric 
filtration technologies. However, development of the technology re- 
quired further evaluation of air-to-cloth ratio effects, ammonia slip, 
SO, oxidation to SO3, temperature cycling, catalyst-coated fabric 
preparation, fuel impacts, fabric cleaning (reverse-gas versus 
pulse-jet), catalyst life (poisoning and resistance to erosion), and 
filter performance/life (particulate control, differential pressure, and 
durability). 


8729 (DOE/PC/90550—-T11) Integrated Dry NO,/SO, Emis- 
sions Control System baseline SNCR test report, February 
4—March 6, 1992. Smith, R.A. (Fossil Energy Research Corp., La- 
guna Hills, CA (United States)); Shiomoto, G.H.; Muzio, L.J.; Hunt, 
T. Public Service Co. of Colorado, Denver, CO (United States): 
Fossil Energy Research Corp., Laguna Hills, CA (United States). 
Sep 1993. 117p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-91PC90550. Order Number 
DE94005035. Source: OSTI; NTIS; GPO Dep. 

The DOE sponsored Integrated Dry NO,SO2 Emissions Control 
System program, which is a Clean Coal Technology Ill demonstra- 
tion, is being conducted by Public Service Company of Colorado. 
The test site is Arapahoe Generating Station Unit 4, which is a 100 
MWe, down-fired utility boiler burning a low sulfur western coal. 
The project goal is to demonstrate 70 percent reductions in NO, 
and SOz emissions through the integration of: (1) down-fired low- 
NO, burners with overfire air; (2) selective Non-Catalytic Reduction 
(SNCR) for additional NO, removal; and (3) dry sorbent injection 
and duct humidification for SO. removal. The effectiveness of the 
integrated system on a high-sulfur coal will also be tested. This re- 
port documents the second test phase of the program. This second 
test phase was comprised of the start up of the SNCR system fol- 
lowed by a brief parametric test series. Time constraints due to the 
retrofit schedule precluded optimizing the SNCR system. Testing 
investigated both urea and aqueous ammonia as SNCR chemicals. 
Other parameters investigated included boiler load, the amount of 
chemical injected, as well as injection parameters (injection loca- 
tion, amount of mixing air, dilution water flow, and injector orifice 
sizes). NO, removals of nominally 35 percent could be obtained 
with both chemicals while maintaining ammonia slip levels less 
than 10 ppM at full load. At higher chemical injection rates (nomi- 
nal N/NO molar ratios of 1.5 to 2.0), NO, reductions in the range 
of 60 to 70 percent were achieved, but with unacceptable levels of 
NHg slip. For a given level of NO, reduction, ammonia slip was 
lower with aqueous ammonia injection than with urea. The test pro- 
gram also confirmed prior observations that (1) the optimum 
temperature for NO, reduction with ammonia is lower than with 
urea, and (2) N20 emissions as a by-product of the SNCR process 
are lower for ammonia compared to urea. 


8730 (DOE/PC/91345-T9) A novel carbon-based process 
for flue-gas cleanup: Final report. Gangwal, S.K.; Howe, G.B.; 
McMichael, W.J.; Spivey, J.J. Research Triangle Inst., Research 
Triangle Park, NC (United States). Oct 1993. 184p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91345. Order Number DE94003732. Source: OSTI; NTIS; 
GPO Dep. 

A low-temperature process employing activated carbon-based 
catalysts and operating downstream of the electrostatic precipitator 
(ESP) was evaluated jointly by Research Triangle Institute (RTI) 
and the University of Waterloo (Waterloo). The RTI-Waterloo pro- 
cess was projected to be capable of removing more than 95% SO» 
and 75% NO,from coal combustion flue gas. In the process, the 
flue gas leaving the ESP is first cooled to approximately 100°C. 
The SOz is then catalytically oxidized to SO3 which is removed as 
medium-strength sulfuric acid in a series of periodically flushed 
trickle-bed reactors containing an activated carbon-based catalyst. 
The SOz-free gas is then reheated to approximately 150°C and 
NHg is injected into the gas stream. It is then passed over a fixed 
bed of another activated carbon-based catalyst to reduce the NO, 
to No and H20. The clean flue gas is then vented to the stack. The 
feasibility of the process has been demonstrated in laboratory- 
scale experiments using simulated flue gas. Catalysts have been 
identified that gave the required performance for SO2 and NO, re- 
moval with <25 ppM NHsg slip. Potential for producing up to 10 N 





sulfuric acid by periodically flushing the SO. removal reactor and 
further concentration to industrial strength 93.17% sulfuric acid was 
also demonstrated. Using the results of the experimental work, an 
engineering evaluation was conducted. Cost for the RTI-Waterloo 
process was competitive with conventional selective catalytic re- 
duction (SCR) — flue gas desulfurization (FGD) process and other 
emerging combined SO2/NO, removal processes. 


8731 (DOE/PC/91346—-4) Development of the Integrated 
Environmental Control Model: Quarterly progress report, 
[July-September 1993]. Kalagnanam, J.; Rubin, E.S. Carnegie- 
Mellon Univ., Pittsburgh, PA (United States). Center for Energy and 
Environmental Studies. Oct 1993. 53p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC91346. 
Order Number DE94006776. Source: OSTI; NTIS; GPO Dep. 

The purpose of this contract is to develop and refine the Inte- 
grated Environmental Control Model (IECM) created and enhanced 
by Carnegie Mellon University (CMU) for the US Department of 
Energy's Pittsburgh Energy Technology Center (DOE/PETC) under 
contract Numbers FG22-83PC60271 and AC22-87PC79864. In its 
current configuration, the IECM provides a capability to model vari- 
ous conventional and advanced processes for controlling air 
pollutant emissions from coal-fired power plants before, during, or 
after combustion. The principal purpose of the model is to calculate 
the performance, emissions, and cost of power plant configurations 
employing alternative environmental control methods. The model 
consists of various control technology modules, which may be inte- 
grated into a complete utility plant in any desired combination. In 
contrast to conventional deterministic models, the IECM offers the 
unique capability to assign probabilistic values to all model input 
parameters, and to obtain probabilistic outputs in the form of cumu- 
lative distribution functions indicating the likelihood of different costs 
and performance results. The most recent version of the IECM, im- 
plemented on a Macintosh Il computer, was delivered to DOE/ 
PETC at the end of the last contract in May 1991. The current con- 
tract will continue the model development effort to provide DOE/ 
PETC with improved model capabilities, including new software de- 
velopments to facilitate model use and new technical capabilities 
for analysis of environmental control technologies. Integrated envi- 
ronmental control systems involving pre-combustion, combustion, 
and post-combustion control methods will be considered. 


8732 (DOE/PC/92535-T4) Control of coal combustion SO, 
and NO, emissions by in-boiler injection of CMA: Fourth quar- 
terly project status report, 1 July 1993-30 September 1993. 
Levendis, Y.A.; Wise, D.L. Northeastern Univ., Boston, MA (United 
States). [1993]. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92535. Order Number 
DE94004523. Source: OSTI; NTIS; GPO Dep. 

CMA, has demonstrated exceptional effectiveness in our labora- 
tory as an in-boiler SO. removal agent (Levendis, et al., 1993). 
This is due to the affinity of the calcium component of CMA for 
sulfur; the reaction results in solid sulfate salts. The current investi- 
gation explored the role of the organic component of CMA, as well 
as that in CA and CB, in removing the NO, emissions in the post- 
flame region of pulverized coal or residual oil-fired furnaces. This 
work was based on high-temperature laboratory-bench experiments 
under temperatures and oxygen concentrations similar to those 
found in commercial furnaces. The gas temperatures ranged from 
450 to 1450°C and oxygen concentration varied from 0 to 5%. The 
residence time was in the order of 4 s. Injection of the CMA 
reagent at a mass ratio of CMA/NO of 41 (or an equivalent ac- 
etate/NO molar ratio of 17) reduced NO by more than 90% (at 0% 
OQ» and temperatures above 850°C) to 50% (at 5% Os and 650 to 
850°C). At an oxygen concentration of 2%, NO reduction seemed 
to be most effective between 1000 and 1350°C with NO reductions 
of 70 to 80%. The efficacy of calcium acetate (CA) and calcium 
benzoate (CB) as NO, reducers was also explored, with CA (CA/ 
NO mass ratio of 41 and acetate/NO molar ratio of 16) being less 
efficient than CMA with oxygen present but as efficient in 0% oxy- 
gen. CB (CB/NO mass ratio of 41 with benzoic acid/NO molar ratio 
of 9) was a-s efficient as CMA, regardless of O2 concentration, but 
at temperatures 300 to 450°C higher. 


8733 (INIS-mf—13620, pp. 5-9) Study of environmental pol- 
lution around the thermoelectric power plants of Electricity 
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Federal Commission (CFE). Longoria R, R. (Instituto de 
Investigaciones Electricas, Cuernavaca (Mexico)). Instituto de In- 
vestigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 133p. (In Spanish). 
(CONF-9207219—: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
IIE-ININ-IMP_ on technological specialties. Topic 6: environmental 
contamination. Order Number DE94601976. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The environmental aspects that have been considered inside the 
development of research projects in the Electrical Research Insti- 
tute they can be classified of the next manner: a) Those that are 
related with the contamination of terrestrial atmosphere. b) Those 
that are related with the impact, identification and characterization 
of the most important processes which intervene in the deteriora- 
tion of water quality. c) Those that are related with processes and 
systems for the utilization of solid wastes and the diminution of 
their contaminant effects of soil and subsoil. d) Those that are 
ones related with the effects what the electrical installations cause 
to the living beings by audible noises and the effects of electro- 
magnetic fields. (Author). 


8734 (INIS-mf-13620, pp. 10-17) Modeling pollutants dis- 
persion in surrounding places to thermoelectric power plants. 
Saldana, R. (Instituto de Investigaciones Electricas, Cuernavaca 
(Mexico)); Salcido, A. Instituto de Investigaciones Electricas, Cuer- 
navaca (Mexico); Instituto Nacional de Investigaciones Nucleares, 
Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico City 
(Mexico). 1992. 133p. (In Spanish). (CONF-9207219—: 6. Seminar 
of the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 
15 Jul 1992). In 6. Seminar of the IiE-ININ-IMP on technological 
specialties. Topic 6: environmental contamination. Order Number 
DE94601976. Source: OSTI; NTIS (US Sales Only); INIS. 

In the Electrical Research Institute (IIE) have been carried out 
some studies on determination of concentration levels of atmo- 
spheric pollutants in areas where is located some thermoelectric 
central of the Electricity Federal Commission (CFE). These studies 
have as main objective to collect judgement elements that allow to 
take measurements for avoiding the environmental damage. At the 
present time it has been performed modelations of dispersion of at- 
mospheric pollutants on surroundings of thermoelectric centrals, 
such as Lerdo, Manzanillo, Mazatlan, Monterrey, Rio Escondido, 
Salamanca, Mexico and Tula’s Valley. Therefore in the present 
work has been included some generalities about the experiences 
gained in those studies. (Author). 


8735 (INIS-mf-13620, pp. 18-22) Integration of instrumen- 
tation for the evaluation of pollutants in stationary sources. 
Gomez-Mendoza, R. (Instituto de Investigaciones Electricas, Cuer- 
navaca (Mexico)). Instituto de Investigaciones  Electricas, 
Cuernavaca (Mexico); Instituto Nacional de Investigaciones Nucle- 
ares, Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico 
City (Mexico). 1992. 133p. (in Spanish). (CONF-9207219-: 6. 
Seminar of the IIE-ININ-IMP on technological specialities, Salazar 
(Mexico), 15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP on tech- 
nological specialties. Topic 6: environmental contamination. Order 
Number DE94601976. Source: OSTI; NTIS (US Sales Only); INIS. 

This work was oriented to the integration of instrumentation for 
the sampling and analysis of gaseous streams which are product 
of the combustion of fossil fuels. The main objective was to 
dispose of the capacity for support partially the development of re- 
search lines of the Combustion System Department of the IIE 
created on January 1991, such as: Atomization processes, burners 
design, combustion products additives, atmospheric pollution, fuel 
characterization. In a previous study it was performed a review and 
analysis of International Standards for the determination of contam- 
inant species. The feasibility was corroborated . applying of the 
methodology already selected, through a test cor. sted in the de- 
termination of emissions produced by combustion of fuel oils; 
which had as additional objective, to identify the substructure limi- 
tations and the capacity of human resources. (Author). 


8736 (NUTEK-FBT—93-11) Simultaneous SO2/NO, removal 
in spray-dry scrubbing. Development of proces chemistry by 
application of Ca(OH)2, ZnO, MgO and NaAlO>. Mroz, T. (Lund 
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Univ. (Sweden). Dept. of Chemical Engineering II); Karlsson, H.T. 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). 1993. 76p. Project NUTEK-276- 
537. Order Number DE94743524. Source: OSTI; NTIS. 

This report describes the results of laboratory investigations on 
the possibility of using typical spray-dry scrubbing flue gas desulfu- 
rization systems for simultaneous removal of SO. and NO, by 
changing the process chemistry. The experimental work was fo- 
cused on the performance of four sorbents Ca(OH)2, ZnO, MgO 
and NaAlO, at the spray-dry scrubbing conditions. The reaction 
temperature, relative humidity and the composition of the flue gas 
were taken into consideration as the main process variables. The 
study has been carried out in the sand bed reactor simulating the 
fabric filter conditions and in the laboratory spray-dry scrubber 
focusing on the performance of the two-stage system. The prelimi- 
nary FTIR analysis of the samples of Ca(OH)2 and NaAlO, taken 
from the sand bed reactor tests were made in order to uncover the 
composition of the end product of the SO2/NO, removal reactions. 
The experiments conducted in the sand bed reactor and laboratory 
spray-dry scrubber revealed that none of the four sorbents could 
give satisfactory results in removing SO. and NO, simultaneously. 
Additional experiments performed using FTIR spectroscopy 
showed possibility of using this method for discovering the compo- 
sition of the end product of the reaction between sorbents and 
SO2/NO,. Difficulties in distinguishing the sulfur-nitrogen com- 
pounds regarded as the most important products of the SO./NO, 
removal reaction have been found. The difficulties were probably 
caused by the unstable character of those compounds and could 
be overcome by special preparation of the samples and leading in 
situ FTIR experiments. 20 refs, 54 figs, 5 tabs 
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8737 (INIS-mf-13748, pp. 9-15) New technologies for uti- 
lization low-grade oil shale and coal in the USSR. Volkov, E.P. 
(Gosudarstvennyj Nauchno-lssledovatel’skij Ehnergeticheskij Inst., 
Moscow (Russian Federation)). Ministry of Energy and Infrastruc- 
ture, Jerusalem (Israel); Ben-Gurion Univ. of the Negev, Beersheba 
(Israel); Moscow International Energy Club, Moscow (Russian 
Federation). 1993. (CONF-9105438-: 1. energy conference Israel- 
former USSR, Beer-Sheva (Israel), 13-15 May 1991). In First 
energy conference Israel-former USSR: Proceedings. 170p. Order 
Number DE94613364. Source: OSTI; NTIS (US Sales Only); INIS. 

About 30 million tons of shale is processed every year in the So- 
viet Union; 84% of it is processed in Estonia, 15% in the Leningrad 
region and 1-1.5% in the Samara region. Most of the shale, 83.5%, 
is used for the power production and only 16.5% for thermal chem- 
icals processing. The main methods of shale utilization are: direct 
shale combustion, shale processing and two-stage method based 
on combustion of shale in an aerofountain combustion chamber fol- 
lowing initial thermal preparation (pyrolysis). Over the last 10 years 
great success has been achieved in processing large sized (25- 
125 mm) select shales. Modern automatic shale feeders with a 
capacity of 1000 tons per day have been built and are currently in 
operation. Construction of 3000 tons per day is underway. The 
largest thermal power stations, which uses ordinary shale with 
heating values of 7-8 MJ/Kg are located in the Baltic shale basin 
region. They are the Baltic thermal power stations (1400 MW) and 
the Estonian power station (1600 MW). There are also large shale 
processing facilities for chemical production in the USSR: the plant 
at Kohtla-Yarve, the chemical plant in Kivieli (Estonia), the plant in 
the Leningrad region, and a small shale processing plant in the 
Samara region. More than 60 different products are produced from 
shale with heat value of more than 12 MJ/Kg, among them petro- 
chemical and specific shale products. Two-stage thermo-chemical 
process, which is available in its power and chemicals production 
versions, was developed and implemented by ENIN. This method 
is well suited for installation with solid ash heat carrier. In the 
chemicals production version, the yield of the reactor is condensed 
to produce chemicals and fuel products, such as _high-calorific 
value gas containing up to 35% unsaturated hydrocarbons. In 
power plant version, a steam-gas mixture can be combusted in a 
boiler without condensation. The ash residue may be used for con- 
struction materials and in agriculture. 
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8738 (INIS-mf—13748, pp. 22-27) Production of oil from Is- 
raeli oil shale. Givoni, D. (PAMA, Mishor Rotem, (israel)). Ministry 
of Energy and Infrastructure, Jerusalem (Israel); Ben-Gurion Univ. 
of the Negev, Beersheba (Israel); Moscow International Energy 
Club, Moscow (Russian Federation). 1993. (CONF-9105438-: 1. 
energy conference Israel-former USSR, Beer-Sheva (Israel), 13-15 
May 1991). In First energy conference Israel-former USSR: Pro- 
ceedings. 170p. Order Number DE94613364. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Oil shale can be utilized in two-ways: direct combustion to gen- 
erate steam and power or retorting to produce oil or gas. PAMA 
has been developing both direct combustion and retorting pro- 
cesses. Its main effort is in the combustion. An oil shale fired 
steam boiler was erected in the Rotem industrial complex for 
demonstration purposes. PAMA has also been looking into two al- 
ternative retorting concepts - slow heating of coarse particles and 
fast heating of fine particles. The present paper provides operating 
data of oil shale processing in the following scheme: (a) retorting 
in moving bed, pilot and bench scale units, and (b) retorting in a 
fluidized bed, bench scale units. (author). 


8739 (SEI-EED-23) Standardized small diesel power 
plants for rural electrification in Tanzania. Holmqvist, A. 
(Swedish International Development Authority, Stockholm (Swe- 
den)); Soerman, J.; Gullberg, M.; Kjellstroem, B. Stockholm 
Environment Inst. (Sweden). 1993. 55p. Order Number 
DE94740275. Source: OSTI; NTIS; INIS. 

Published in collaboration with SIDA. 

This study focuses on small townships where the forecasted 
power demand stays below 500 kW during the ten first years. 
Case study calculations were made where two hypothetical load 
centres form the base. Each load centre is assumed to be supplied 
by two alternative standardized diesel power plants. One option is 
a power plant consisting of two medium speed (750 rpm) generator 
sets, one always on stand-by. Alternatively, a power plant consist- 
ing of three high speed (1500 rpm) generator sets is evaluated for 
each hypothetical load centre. The calculations clearly show that 
the high speed, three unit option comes out cheaper than the two 
unit, medium speed option in all the considered cases. The fuel 
costs per kWh generated are almost the same in all the cases 
studied, i.e. between 6 and 7 US cents. The medium speed engine 
tends to consume more fuel per kWh generated than the high 
speed, as it runs more often on part load. Consequently, the fuel 
costs will be slightly higher for this option. It is also of interest to 
compare the plant failure rate of the two options. In this study no 
proper probability evaluation has been made, but some general re- 
flections can be worth considering. The availability of spare parts in 
Tanzania is doubtful. Many small diesel power plants presently 
operating have to wait indefinitely, when a failure appears that re- 
quires spare parts. As long as the individual sets have the same, 
or nearly the same failure rate, a three unit plant has lower proba- 
bility for total loss of generating capacity than a two unit plant. The 
main conclusion of this evaluation is that for electricity generation 
in rural Tanzanian villages, power plants with three small, high 
speed generator sets are preferable to plants with two, medium 
speed generator sets. A power plant made out of small sets re- 
quires less capital, consumes less fuel and is not as likely to loose 
its generating capacity totally. 16 refs, 10 figs, 21 tabs. 
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Refer also to citation(s) 8402, 8403, 9009, 9141, 9180, 9628 


8740 (INIS-mf-13750) Application of phased array tech- 
niques for inservice inspection. Erhard, A. (Saudi Arabian 
Standards Organization (SASO), Riyadh (Saudi Arabia)); Rana, 
L.A.; Khan, M.H. No corporate text available. 1990. 12p. (CONF- 
9003342—: Symposium on maintenance planning and operations, 
Riyadh (Saudi Arabia), 17-19 Mar 1990). Order Number 
DE94612302. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief overview of modern inservice inspection techniques using 
a phased array system is given. Experimental results by the appli- 
cation of the system in the nuclear field are discussed, especially 





the measurements carried out on geometries which are compli- 
cated in relation to the ultrasonic inspection. These are, for 
instance, the spherical bottom or dome of nuclear pressure vessels 
or the inner nozzle radius. In order to solve this inspection problem 
it must be regarded also that there is a very reduced accessibility 
for the ultransonic probes. Further, the principle of the data acqui- 
sition and evaluation is described. 9 Ref. 


8741 (INIS-mf-13764, pp. 227-231) Advanced reactor char- 
acteristics. Golay, M.W. (Massachusetts Inst. of Tech., Cambridge, 
MA (United States)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1992. 449p. (CONF-920641—: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 
St. John (Canada), 7-10 Jun 1992). In Proceedings of the 32. an- 
nual conference of the Canadian Nuclear Association. Order 
Number DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

The different reactor development concepts are listed in a table. 
The advanced concepts are typically of lower power than the evo- 
lutionary concepts, because they rely on passive safety features to 
accomplish post-shutdown cooling. All these reactor concepts ex- 
cept for PIUS and MHTGR are designed without containment 
structures; rather they rely on highly reliable core cooling or high- 
integrity fuel. The movement to develop advanced reactors is 
entering its second decade, and it remains to be seen whether any 
will ever be built. 


8742 (INIS-mf-13764, pp. 257-264) Experience in opera- 
tion of WANO. Hutcherson, George (WANO, Atlanta GA (United 
States)). Canadian Nuclear Association, Toronto, ON (Canada). 
1992. 449p. (CONF-920641-—: Annual conference of the Canadian 
Nuclear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 32. annual con- 
ference of the Canadian Nuclear Association. Order Number 
DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the organization of WANO, and the help 
which it provides to nuclear operators worldwide, especially opera- 
tors of eastern European power plants. 


8743 (INIS-mf—13764, pp. 281-307) The IAEA operations 
assistance programme. Yaremy, E.M. (International Atomic En- 
ergy Agency, Vienna (Austria). Div. of Nuclear Safety). Canadian 
Nuclear Association, Toronto, ON (Canada). 1992. 449p. (CONF- 
920641-: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 32. annual conference of the Cana- 
dian Nuclear Association. Order Number DE94612223. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The most widely known IAEA operational service is the Opera- 
tional Safety Review (OSART) program. In addition there are the 
Incident Reporting System (IRS) which is done in conjunction with 
OECD-NEA, and the Assessment of Significant Event (ASSET) ser- 
vice. As of April 1992, 56 OSART missions had taken place: in all, 
50 plants in 25 countries had been visited. OSART has been spe- 
cially helpful in assessing WWER and RBMK reactors in eastern 
Europe, some of which do not meet current safety requirements. 


8744 (SR/H-670) Construction problems: AEC publica- 
tion. Duff, A.D. Jr. Hanford Works, Richland, WA (United States). 
11 Jul 1963. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. Order Number 
DE94006180. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. NUCLEAR POWER PLANTS/construction; 
US AEC; CONSTRUCTION; BUILDING MATERIALS; BUILD- 
INGS; MACHINING; ELECTRIC CABLES; STEELS; STAINLESS 
STEELS; WELDED JOINTS 


8745 (STUK/YVL-GUIDE-1.1) Finnish Centre for Radiation 
and Nuclear Safety as the regulatory authority for the use of 
nuclear energy. Finnish Centre for Radiation and Nuclear Safety 
(STUK), Helsinki (Finland). 1992. 15p. Translation of STUK/YVL- 
GUIDE-1.1. Order Number DE94613777. Source: OSTI; NTIS; 
INIS. 

Translation. The original text in Finnish is published under the 
same guide number. The guide is valid from 1.3.1992 and will 
remain in force until further notice. It replaces the guide YVL 1.1 is- 
sued on 10.5.1976. 
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According to Section 55 of the Finnish Nuclear Energy Act (990/ 
87) the Finnish Centre for Radiation and Nuclear Safety (STUK) is 
responsible for the regulatory control of the use of nuclear energy 
in Finland. The regulatory functions of the STUK during the licens- 
ing, construction and operation of the nuclear power plants (as well 
as other nuclear facilities) are specified in the guide. 


8746 (STUK/YVL-GUIDE-1.4) Quality assurance for nu- 
clear power plants. Finnish Centre for Radiation and Nuclear 
Safety (STUK), Helsinki (Finland). 1992. 7p. Translation of 
STUK/YVL-GUIDE-1.4. Order Number DE94613778. Source: 
OSTI; NTIS; INIS. 

Translation. The original text in Finnish is published under the 
same guide number. The guide is valid from 1.11.1991 and will re- 
main in force until further notice. It replaces the guide 1.4 issued 
on 20.10.1976. 

The quality assurance requirements of the Finnish nuclear power 
plants are defined in the Decision of the Council of State on the 
General Regulations for the Nuclear Power Plants (395/91). The 
quality assurance applies to all the activities and organizations 
affecting the safety of the nuclear power plants. The general re- 
quirements for the quality assurance programmes, detailing all the 
quality assurance activities, required of the organizations which 
participate in the design, construction and operation of the nuclear 
power plants are specified in the guide. Also the requirements for 
the establishment, implementation and control of these pro- 
grammes are given. In addition the guide applies to other nuclear 
facilities as well as nuclear fuel and waste management. The li- 
censing and regulatory control procedures which applies to nuclear 


power plant design, construction and operation are presented in 
the Guide YVL 1.1. 
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Refer also io citation(s) 8298, 8763, 8993, 9152, 9155, 9631, 
11347, 11390 


8747 (EUR-14542) The water reactor safety research 
project index: a description of the computerized system for its 
databank. Della Loggia, E. (Commission of the European Commu- 
nities, Brussels (Belgium). Directorate for Social Affairs); Primavera, 
R. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1993. 32p. Source: OSTI; NTIS (US Sales Only); INIS. 

The water reactor nuclear safety research project index has 
been published by the CEC for many years as a compilation of in- 
formation on research projects relating to LWR nuclear safety. 
Since 1981, it has been published, alternatively with NEA (OECD), 
every second year. The number of contributions from research or- 
ganizations in Community member countries has steadily increased 
and reached the level of 1 700 pages, in which more than 600 
project descriptions have been collected. In 1988, for the first time, 
the document was produced using a computerized system devel- 
oped with the assistance of the ISEI (Institute for Systems 
Engineering and Informatics) of JRC Ispra. The data have been 
stored in a computer based in Ispra. The system allows searching 
a preselected set of subjects through the information stored in the 
computer: it makes the updating of the projects description much 
easier and makes the retrieval of the data possible. This report 
presents a short description of the computerized system developed 
for the databank of the index. The computerized system presented 
in this report is structured in a quite general way and for that rea- 
son can be adapted very easily to every field where a databank 
needs to be constituted in order to collect extended information on 
several projects. (authors). 6 figs., 5 tabs., 5 refs. 


8748 (INIS-mf—13767, pp. 90-98) Assuring the complete- 
ness of closure welds in CIRENE fuel elements. Sehnoha, R. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Magnoli, L. Canadian Nuclear Society, 
Toronto, ON (Canada). 1989. (CONF-8910587—: 2. International 
Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). 
In Second International Conference on CANDU Fuel. 464p. Order 
Number DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 
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A high level of product quality has been achieved in the end cap 
welding of CIRENE (CIRENE is the Italian boiling water reactor) 
fuel elements, thanks to development of the initial sheath/end cap 
contact geometry and parameters of the welding process itself. 
Successful qualification and manufacturing demonstration con- 
firmed the adequacy of the process for production of reliable 
nuclear fuel. The approach and principles used in this program can 
be applied to other types of fuel with a similar design. 


8749 (INIS-mf-14152) Lingen GmbH nuclear power 
station. Annual report 1992. Kernkraftwerk Lingen GmbH (Ger- 
many). 1993. 20p. (In German). Order Number DE94738512. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Kernkraftwerke Lingen GmbH (KWC) is responsible for the 
decommissioning of the Lingen nuclear power station, which has 
been in the state of safe enclosure and containment since March 
30, 1988. There have been no special events to be reported since 
them. The KWC personnel has been reduced to zero in the period 
under review. The KWL contributed a total of DM 15.2 million to 
the decommissioning fund in the expired business year. There was 
a deficit in 1992 amounting to DM 20.8 million, which has been 
balanced by VEW by admitting claims to receiving supplementary 
contributions. (orig.) 


8750 (INIS-RU-—365, pp. 38-40) A simplified model of non- 
stationary thermohydraulics of boiling reactor circulation 
circuit. Aleksakov, A.N.; Zakharova, V.V.; Paviov, V.B.; Rubleva, 
N.V. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, 
Moscow (Russian Federation); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616244. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A mathematical model of nonstationary processes in boiling wa- 
ter cooled reactor circulation circuit oriented for using as a part of 
complex models of channel reactor plant dynamics is described. 
The main physical mechanisms determining thermodynamic and 
mechanical parameters in coolant flow distributed over the circula- 
tion circuit length are reconstructed in the model. The standard 
problem solution obtained by means of the modei described is 
given. 2 figs. 


8751 (JAERI-M—93-203) Effects of neutron data libraries 
and criticality codes on IAEA criticality benchmark problems. 
Sarker, Md.M. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Takano, Makoto; 
Masukawa, Fumihiro; Naito, Yoshitaka. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Oct 1993. 45p. Order Number 
DE94737960. Source: OSTI; NTIS; INIS. 

In order to compare the effects of neutron data libraries and criti- 
cality codes to thermal reactors (LWR), the IAEA criticality 
benchmark calculations have been performed. The experiments 
selected in this study include TRX-1 and TRX-2 with a simple geo- 
metric configuration. Reactor lattice calculation codes WIMS-D/4, 
MCNP-4, JACS (MGCL, KENO), and SRAC were used in the 
present calculations. The TRX cores were analyzed by WIMS-D/4 
using WIMS original library and also by MCNP-4, JACS (MGCL, 
KENO), and SRAC using the libraries generated from JENDL-3 
and ENDF/B-IV nuclear data files. An intercomparison work for the 
above mentioned code systems and cross section libraries was 
performed by analyzing the LWR benchmark experiments TRX-1 
and TRX-2. The TRX cores were also analyzed for supercritical 
and subcritical conditions and these results were compared. in the 
case of critical condition, the results were in good agreement. But 
for the supercritical and subcritical conditions, the difference of the 
results obtained by using the different cross section libraries be- 
come larger than for the critical condition. (author). 


8752 


(NEDO-32314) Study of Pu consumption in light 
water reactors: Evaluation of GE advanced boiling water reac- 
tor plants, compilation of Phase 1C task reports. General 
Electric Co., San Jose, CA (United States). Advanced Reactor Pro- 
grams. 15 Jan 1994. 508p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-93SF19681. Order Num- 
ber DE94005598. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report summarizes the evaluations conducted during Phase 
1C of the Pu Disposition Study have provided further results which 
reinforce the conclusions reached during Phase 1A & 1B: These 
conclusions clearly establish the benefits of the fission option and 
the use of the ABWR as a reliable, proven, well-defined and cost- 
effective means available to disposition the weapons Pu. This 
project could be implemented in the near-term at a cost and on a 
schedule being validated by reactor plants currently under con- 
struction in Japan and by cost and schedule history and validated 
plans for MOX piants in Europe. Evaluations conducted during this 
phase have established that (1) the MOX fuel is licensable based 
on existing criteria for new fuel with limited lead fuel rod testing, (2) 
that the applicable requirements for transport, handling and reposi- 
tory storage can be met, and (3) that all the applicable safeguards 
criteria can be met. 


8753 (NUREG/CR-5963) Continuous AE crack monitoring 
of a dissimilar metal weldment at Limerick Unit 1. Hutton, P.H. 
(Pacific Northwest Lab., Richland, WA (United States)); Friesel, 
M.A.; Dawson, J.F. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Engineering; Pacific Northwest Lab., 
Richland, WA (United States). Dec 1993. 87p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (PNL-8844). Source: OSTI; 
NTIS; INIS; GPO. 

Acoustic emission (AE) technology for continuous surveillance of 
a reactor component(s) to detect crack initiation and/or crack 
growth has been developed at Pacific Northwest Laboratory (PNL). 
The technology was validated off-reactor in several major tests, but 
it had not been validated by monitoring crack growth on an operat- 
ing reactor system. A flaw indication was identified during normal 
inservice inspection of piping at Philadelphia Electric Company 
(PECO) Limerick Unit 1 reactor during the 1989 refueling outage. 
Evaluation of the flaw indication showed that it could remain in 
place during the subsequent fuel cycle without compromising 
safety. The existence of this flaw indication offered a long sought 
opportunity to validate AE surveillance to detect and evaluate crack 
growth during reactor operation. AE instrumentation was installed 
by PNL and PECO to monitor the flaw indication during two com- 
plete fuel cycles. This report discusses the results obtained from 
the AE monitoring over the period May 1989 to March 1992 (two 
fuel cycles). 


8754 (NUREG/CR-6103) Prioritization of reactor control 
components susceptible to fire damage as a consequence of 
aging. Lowry, W. (Science and Engineering Associates, Inc., Albu- 
querque, NM (United States)); Vigil, R.; Nowlen, S. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; Science and Engineering Associates, Inc., Albu- 
querque, NM (United States); Sandia National Labs., Albuquerque, 
NM (United States). Jan 1994. 43p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (SAND-93-7107). Source: OSTI; NTIS; INIS; 
GPO. 

The Fire Vulnerability of Aged Electrical Components Test Pro- 
gram is to identify and assess issues of plant aging that could lead 
to an increase in nuclear power plant risk because of fires. Histori- 
cal component data and prior analyses are used to prioritize a list 
of components with respect to aging and fire vulnerability and the 
consequences of their failure on plant safety systems. The compo- 
nent list emphasizes safety system control components, but 
excludes cables, large equipment, and devices encompassed in 
the Equipment Qualification (EQ) program. The test program se- 
lected components identified in a utility survey and developed test 
and fire conditions necessary to maximize the effectiveness of the 
test program. Fire damage considerations were limited to purely 
thermal effects. 


8755 (STUDSVIK-NS—93-17) The I-book. Version 1. Initiat- 
ing events in Swedish nuclear power plants. Poern, K.; 
Blomquist, R.; Shen, Kecheng. Studsvik AB, Nykoeping (Sweden); 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Mar 
1993. 223p. (In Swedish). (SKI-TR-019-93.). Order Number 
DE94613790. Source: OSTI; NTIS; INIS. 





The report presents a classification and the trends of the initiat- 


ing events. It is based on the operating statistics of nuclear power 
plants in Sweden. 


8756 (STUK/YVL-GUIDE-2.1) Safety classification of nu- 
clear power plant systems, structures and components. 
Finnish Centre for Radiation and Nuclear Safety (STUK), Helsinki 
(Finland). 1992. 14p. Translation of STUK/YVL-GUIDE-2.1. Order 
Number DE94613791. Source: OSTI; NTIS; INIS. 

Translation. The original text in Finnish is published under the 
same guide number. The guide is valid from 1 july 1992 and will 
remain in force until further notice. It replaces the guide YVL 2.1 is- 
sued on 14.12.1982. 

The Safety Classification principles used for the systems, struc- 
tures and components of a nuclear power plant are detailed in the 
guide. For classification, the nuclear power pliant is divided into 
structural and operational units called systems. Every structure and 
component under control is included into some system. The Safety 
Classes are 1, 2 and 3 and the Class EYT (non-nuclear). Instruc- 
tions how to assign each system, structure and component to an 
appropriate safety class are given in the guide. The guide applies 
to new nuclear power plants and to the safety classification of sys- 
tems, structures and components designed for the refitting of old 
nuclear power plants. The classification principles and procedures 
applying to the classification document are also given. 
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Refer also to citation(s) 8298, 8747, 8751, 8754, 8755, 8756, 
8993, 9018, 9019, 9020, 9021, 9022, 9050, 9051, 9059, 9070, 
9071, 9087, 9118, 9121, 9122, 9123, 9124, 9125, 9126, 9127, 
9128, 9136, 9137, 9138, 9139, 9145, 9147, 9152, 9631, 9655, 
10015, 10016 


8757 (CEA-CONF-11459) Natural convection in a non in- 
sulated horizontal pipe. Tenchine, D. (CEA Centre d’Etudes de 
Grenoble, 38 (France)). CEA Centre d’Etudes de Grenoble, 38 
(France). Dept. de Thermohydraulique et de Physique. 1993. 17p. 
(CONF-931005—: 6. international topical meeting on nuclear reac- 
tor thermal hydraulics, Grenoble (France), 5-8 Oct 1993). Order 
Number DE94613801. Source: OSTI; NTIS (US Sales Only); INIS. 

The present study is developed in the frame of PWR thermome- 
chanical analysis, in collaboration between EDF, FRAMATOME 
and CEA. Auxiliary lines are connected to the primary circuit for 
the injection of cold water. Under normal operating conditions, 
these lines are submitted to heat transfer by conduction, natural 
convection and radiation. An one to one scale model of the first 
part of such a line has been built to get experimental data on the 
flow pattern, the temperature field and the local heat fluxes. The 
velocity measurements are performed in a 180 deg pipe, with a 
perspex wall, by Laser Doppler Anemometry. The temperatures are 
measured by means of thermocouples of 0.5 mm in diameter. The 
local heat fluxes are obtained by small fluxmeters stuck on the ex- 
ternal surface of the pipe. These experimental data are used to 
validate 3D numerical calculations performed with TRIO code. A 
comparison of experimental and numerical results is presented. 
(author). 9 figs., 4 refs. 


8758 (CEA-CONF-—11607) Transmutation of minor ac 
tinides in PWRs: preparation of the "Actineau” experiment. 
Guerin, Y. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul- 
lez-Durance (France). Dept. d’Etudes des Combustibles); Cocuaud, 
N.; Duverneix, T.; Faugere, J.L.; Morin, C. CEA Centre d’Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Direction des 
Reacteurs Nucleaires. 1993. 7p. (CONF-930913-: Global '93: fu- 
ture nuclear systems - emerging fuel cycles and waste disposal 
options, Seattle, WA (United States), 12-17 Sep 1993). Order 
Number DE94613803. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with the experimental work that is performed at 
the CEA to study the metallurgical problems that need to be over- 
come in order to transmute neptunium and americium in PWRs. 
After recalling the experience gained on transmutation under ther- 
mal flux, the preparation of the experimental irradiation ACTINEAU 
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is described. This experiment, to be carried out in the OSIRIS reac- 
tor, will test both homogeneous and heterogeneous recycling with 
different inert matrices and different mass fractions of actinide in 
the rods. According to prediction, a transmutation rate of over 50% 
is expected after 600 days of irradiation. 2 refs., 4 tabs., 3 figs. 


8759 (CEA-IPSN-RA-2) Accident management for PWRs 
in France and Germany. Heili, F. (CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire); Lecomte, C.; L’Homme, A.; Erven, U.; Kersting, E. CEA 
Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Inst. de Pro- 
tection et de Surete Nucleaire. Nov 1991. 24p. Order Number 
DE94613804. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of risk analyses, research and particularly the two 
severe accidents in the nuclear power plants TMI-2 and Chernobyl 
let to a worldwide re-examination of all aspects dealing with the 
capability to cope with severe accidents. Strategies have been de- 
veloped or are under development providing actions that can be 
taken to prevent severe accidents or to mitigate their conse- 
quences. Those strategies are investigated and discussed using 
the term ‘accident management’. The purpose of this report is to 
present the respective views in France and Germany and to point 
out differences and commonalties of the approaches. This report 
also includes proposals for further work. 


8760 (DOE/SF/16564—-T4-Vol.13) System 80+™ standard 
design: CESSAR design certification: Volume 13: Amendment 
1. Combustion Engineering, Inc., Windsor, CT (United States). 31 
Aug 1990. 212p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005066. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, entitled Combustion Engineering Standard Safety 
Analysis Report—Design Certification (CESSAR-DC), has been pre- 
pared in support of the industry effort to standardize nuclear plant 
designs. These documents describe the Combustion Engineering, 
Inc. System 80+™ Standard Design. This report, Volume 13, docu- 
ments increase and decrease of reactor cooling system inventory 
and radioactive material release from a subsystem or component. 


8761 (EDF-93-NB-00071) Examples of  expertizing 
methodologies for localized corrosion in nuclear power plants. 
Gras, J.M. Electricite de France (EDF), 92 - Clamart (France). Sep 
1992. 15p. (in French). Order Number DE94613805. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experience shows that corrosion is the prevailing phenomenon 
responsible for the degradation of nuclear power plant equipment. 
Stress corrosion is definitely the main cause, but other forms of 
localized corrosion can occur, due either to underestimation of fac- 
tors inducing unexpected behaviour in a selected material, or to 
the unforeseen formation of an aggressive environment for the ma- 
terial chosen or again to the aftermath of an operation which had 
not been adequately provided for. These situations are illustrated 
by describing a few cases of localized corrosion encountered dur- 
ing plant operation or during maintenance work unrelated to the 
normal operation of the equipment considered. The approach 
adopted to deal with these problems is defined, against the back- 
ground of the diversity of the cases examined and the variety of 
corrosion mechanisms involved. The paper mainly focuses on the 
most common generic damage modes affecting equipment, these 
being, apart from stress corrosion, intergranular corrosion and pit- 
ting corrosion. Two other forms of localized corrosion are also 
mentioned, galvanic corrosion and flow-assisted corrosion, with a 
view to demonstrating that the purpose of expertizing is not simply 
to analyze an incident and define a remedy, but also to implement 
in-depth studies providing insight into the phenomena involved and 
enabling types of corrosion likely to occur to be anticipated. 


8762 (EDF-93-NB-00072) Human factors and operation of 
nuclear power plants: orientations for research. Mosneron 
Dupin, F. Electricite de France (EDF), 92 - Clamart (France). Jan 
1993. 19p. (In French). Order Number DE94613806. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper first presents the main lessons derived from operating 
feedback regarding the operation of EDF PWR plants under acci- 
dent conditions. In this context, the advantages and limitations of 
the guidance-based procedures developed since the TMI accident 
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are discussed. Approaches are then outlined which could enable 
further progress to be achieved for future reactors. The distribution 
of roles and responsibilities between man and machine, and per- 
haps between the men themselves, must be re-examined. Purely 
technical solutions are not enough. We have to combine solutions 
relating to system design, control and instrumentation and auto- 
matic control with those concerning the man-machine interface, 
staff training and operator shift organization. These solutions will 
probably imply modifications to the safety demonstration methods, 
which could no longer rely so extensively on guidance-based pro- 
cedures. Safety demonstration would have to make better use of 
the potential represented by highly trained operators and more so- 
phisticated operator aids. Proposals are made on all these points 
and the relevant EDF and CEA research programs are described. 


8763 (EDF-93-NB-00076) Modelling spacer grids convec- 
tive and diffusive effects in LWR fuel assemblies with the 
three dimensional thermal-hydraulics code THYC. Banner, D.; 
Briere, E.; Olive, J. Electricite de France (EDF), 92 - Clamart 
(France). Oct 1992. 10p. Order Number DE94613807. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this study, a porous body three-dimensional thermal-hydraulic 
code, THYC, has been used to implement a refined model of the 
influence of mixing grids in a single-phase flow. Two effects are 
taken into account simultaneously: (1) turbulent diffusive effects 
treated by a partial differential equation describing production, 
transport, diffusion and dissipation of turbulent energy; (2) convec- 
tive effects due to mixing vanes or other devices which promote 
cross-flow velocities. These effects are treated by a non-diagonal 
flow resistance tensor. The model has been applied to simulate a 
tracer injection experiment in a 81-rod bundle (HYDROMEL) with 
two grid locations. This calculation demonstrates the model's over- 
all capabilities and its independence of grid location. Results 
obtained with an air-flow mock-up (EDGAR) are also mentioned. 


8764 (EDF—93-NB-00080) Corkscrew flow pattern in pip- 
ing system dead legs. Robert, M. Electricite de France (EDF), 92 
- Clamart (France). Oct 1992. 11p. Order Number DE94613808. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The recirculation occurring at the junction of a zero flowrate pipe 
connected to a high Reynolds number (>1 million) flow piping sys- 
tem, may give rise to a corkscrew flow pattern extending along the 
dead leg, even though the geometry of the domain is symmetrical 
with respect to the plane including the axes of the two pipes. Para- 
metric tests performed on a hydraulic mock-up made of Plexiglas, 
by means of laser Doppler velocimetry, with Reynolds number 
ranging from 1 to 7 millions, show that the Reynolds number af- 
fects directly the development and the intermittent characteristic of 
the swirl in the dead leg, that the phenomenon is very sensitive to 
geometric details of the junction which may reverse the rotation, 
whereas the influence of the upstream conditions is by comparison 
less significant. 


8765 (EDF—93-NB-00089) A thermal performance monitor- 
ing system for PWR nuclear power plants. Brudy, D. Electricite 
de France (EDF), 92 - Clamart (France). Sep 1992. 16p. Order 
Number DE94613810. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to improve heat rate and availability on its PWR nuclear 
power plants, Electricite de France is developing a performance 
monitoring system to evaluate operational performance variations, 
localize faulty components or systems and help maintenance pro- 
gram. An approach is proposed, based on a heat balance model 
and feedback experience of acceptance test. This note describes a 
demonstration monitoring system that has been used to validate 
the approach. It has been tested at Flamanville Plant (PWR 1300 
MW). This demonstration system is a mock-up of a future industrial 
system. Its architecture is described even though it may be differ- 
ent from the future industrial one. (author). 5 figs., 1 tab. 


8766 


(EDF—-93-NB-00103) Comparison of CHF predictors 
obtained by the pseudo-cubic spline method from CEA’s 
FLICA-3M and EDF's THYC computations. Banner, D.; Crecy, F. 
de. Electricite de France (EDF), 92 - Clamart (France). Jul 1993. 
17p. Order Number DE94613814. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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Comparison of CHF predictors has been performed by using the 
same Critical Heat Flux (CHF) databases but by deriving local 
thermal-hydraulic conditions from different codes (THYC-V3 and 
FLICA-3M). Predictions have been obtained by the pseudo-cubic 
Spline method (PCSM).‘Jt is shown that the two codes yield similar 
results provided that equivalent turbulent mixing coefficients are 
chosen. (author), 6 figs., 5 refs. 


8767 (EDF—93-NB-00105) Comparison between various 
methods used in PSAS: first lessons. Baimain, M.; Dubreuil 
Chambardel, A.; Magne, L. Electricite de France (EDF), 92 - Cla- 
mart (France). May 1993. 16p. (In French). Order Number 
DE94612316. Source: OSTI; NTIS (US Sales Only); INIS. 

This report gives the results of first comparisons made between 
methods used in french PSAs, and more classical methods used in 
the international community. The aim of these comparisons, which 
are made with qualitative and quantitative criterias, is to determine 
for each method its application range, its advantages and draw- 
backs. (author), 3 figs., 5 refs. 


8768 (EDF-93-NJ-00027) Homogenized behaviour of the 
steam generator perforated plates. Voidoire, F. Electricite de 
France (EDF), 92 - Clamart (France). Jun 1993. 53p. (in French). 
Order Number DE94613815. Source: OSTI; NTIS (US Sales Only); 
INIS. 

To determine the overall behaviour of structures such as multi- 
perforated plates, that are found in the industrial components (for 
instance in the nuclear plant steam generators), we propose to ap- 
ply the theory of the heterogeneous thermoelastic plates. First we 
begin by the formulation of the model, lying on an asymptotic ex- 
pansion. Then we describe the application to the tube sheet and 
support plates case, for 900 MW and 1300 MW steam generators. 
Numerical values of the homogenized behaviour are provided 
(thermal conductivity and thermoelastic coefficients). These values 
are compared with those available in the literature. Some com- 
ments on the mechanical fields distribution are added, for instance: 
hole ovalization, stress concentrations... This study completes ear- 
lier EDF works on the thermal and mechanical homogenization of 
the tube sheets, which are realized before the theoretical formula- 
tion of the homogenization for plates and shells structures. 
(author). 16 figs., 21 tabs., 14 refs. 


8769 (EUR-13574(V.1), pp. 113-128) A review of source 
term and dose estimation for the TMl-2 reactor accident. 
Gudiksen, P.H. (Lawrence Livermore National Lab., CA (United 
States)); Dickerson, M.H. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1991. (CONF-9010134—: Seminar 
on comparative assessment of the environmental impact of ra- 
dionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 

The TMIl-2 nuclear reactor accident, which occurred on March 
28, 1979 in Harrisburg, Pennsylvania, produced environmental re- 
leases of noble gases and small quantities of radioiodine. The 
releases occurred over of roughly two week period with almost 
90% of the noble gases being released during the first three days 
after the initiation of the accident. Meteorological and radiological 
data, collected throughout the Harrisburg area by numerous organi- 
zations, were used in conjunction with atmospheric dispersion 
modeling to define the time and spatial evolution of the radioactive 
plume structure for assessing the environmental impact of the 
release. The results reported by various analysts, revealed that ap- 
proximately 2.4-10 million curies of noble gases (mainly Xe-133), 
and about 14 curies of |-131 were released. During the first two 
days, when most of the noble gas release occurred, the plume was 
transported in a northerly direction causing the most exposed area 
to lie within a northwesterly to northeasterly direction from TMI. 
Changing surface winds caused the plume to be subsequently 
transported in a southerly direction, followed by an easterly direc- 
tion. The calculated maximum whole body dose due to plume 
passage exceeded 100 mrem over an area extending several kilo- 
meters north of the plant, although the highest measured dose was 
75 mrem. The collective dose equivalent (within a radius of 80 km) 





due to the noble gas exposure ranged over several orders of mag- 
nitude with a central estimate of 3300 person-rem. The small I-131 
release produced barely detectable levels of activity in air and milk 
samples. This may have produced thyroid doses of a few millirem 
to a small segment of the population. (author). 


8770 (EUR-13574(V.1), pp. 129-134) Twenty-five years be- 
fore Chernobyl. Kuznetzov, G. (AN SSSR, Moscow (Russian 
Federation). Inst. Geokhimii i Analiticheskoj Khimii). Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
Vol. 1. 606p. Order Number DE94612954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. SUBMARINES/eccs; SUBMARINES/ 
reactor accidents; FIRES; RUSSIAN FEDERATION; SUB- 
MARINES; ECCS 


8771 (FZR-92-15, pp. 120-125) Vibration model of a pres- 
surized water reactor which takes into account the fluid 
influence in the annular gap between core barrel and pressure 
vessel. Pusch, C. (Technische Hochschule Zittau (Germany). Sek- 
tion Mathematik und Naturwissenschaften, Bereich Physik); 
Grunwald, G. Forschungszentrum Rossendorf e.V. (FZR) (Ger- 
many). Inst. fuer Sicherheitsforschung. Aug 1992. 149p. (in 
German). In Rossendorf Research Center, Institute of Safety Re- 
search. Annual report 1991. Order Number DE94745993. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A theoretical vibration model of a pressurized water reactor is 
established and studied which takes into account the fluid-structure 
interaction of the coupled three-dimensional system reactor pres- 
sure vessel-core barrel (reactor cavity). Vibration differential 
equations are derived only for the two-dimensional movement; the 
eigenfrequencies and amplitude ratios of the undamped system as 
well as a dimensionless damping factor of cavity vibrations are cal- 
culated with the data of the WWER-440, and discussed. (orig.) 


8772 (INIS-mf-13763, pp. 2B.1-2B.4) Employing an exter- 
nal contractor for a large reactor task. Meyer, T.A. (Rochester 
Gas and Electric Corp., NY (United States)). Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1987. 342p. (CONF-8711342-: 
Canadian Nuclear Society international conference on CANDU 
maintenance, Toronto (Canada), 22-24 Nov 1987). In Proceedings 
of the Canadian Nuclear Society CANDU maintenance conference. 
Order Number DE94613582. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Rochester Gas and Electric Corp. had the task of replacing split 
pins and nuts in the core of Ginna-1 reactor. The contract was 
given to Framatome, who, despite not being English-speaking, 
completed the work rapidly and efficiently. 


8773 (INIS-RU-365, pp. 43-47) Modelling a mode of 
steam-generator steam header disrupture taking core three- 
dimensional model into account. Kavun, O.Yu.; Taranov, G.S.; 
Mal’tsev, M.B.; Nikitin, A.Yu. Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The results of modelling a mode with steam generator steam 
header disrupture and simultaneous reactor plant power supply 
switching-off for NPP with the WWER-1000 reactor at the first fuel 
charge run begin are given. The calculations were made using the 
RADUGA program complex providing modelling the plant dynamics 
with account for the reactor core space model in two-group three- 
dimensional by-assembly diffusion approximation. 3 refs., 1 tab., 7 
figs. 
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8774 (INIS-RU-366, pp. 22-26) The algorithm for 
WWER-440 power density fast calculation. Shevelev, Ya.V. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii); Ajrapetyan, 
A.A.; Shakhabasyan, N.V.; Tadevosyan, V.O. Ministerstvo 
Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow (Russian Fed- 
eration); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehn- 
ergii. 1991. 104p. (In Russian). In Problems of nuclear science and 
technology: Scientific-technical collection. Order Number 
DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

Algorithm is developed which permits to calculate the energy 
release fields in the WWER-440 faster by one order with the accu- 
racy, acceptable for optimization computations. The one-group 
diffusion equation is considered. Each fuel assembly is a point of 
the finite-difference net. The Green function is used in the algorithn 
for ensuring a good accuracy. Computation of the function is car- 
ried out by means of the seventh versions of the BIPR program. 
The algorithm is intended for combined operation with the program 
and uses the neutron multiplication factors, calculated by means of 
the program. 6 refs.; 2 figs.; 2 tabs. 


8775 (INIS-RU-366, pp. 48-51) Investigation of the neu- 
tron field characteristics in the WWER-440 near-vessel space 
for the more accurate definition of the vessei radiation dam- 
age. Vikhrov, V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii); Zaritskij, S.M.; Khrustalev, A.V.; Oshmera, B.; 
Tomashek, F.; Khogel, J.; Kholman, M. Ministerstvo Rossijskoj 
Federatsii po Atomnoj Ehnergii, Moscow (Russian Federation); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94616245. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A review of the methodology used for reactor pressure vessel ra- 
diation damage determination is presented. The methodology 
consist of surveillance specimen dosimetry and ex-vessel fluence 
monitoring by means of integral cross sections space-energy 
indices based on mock-up space-energy neutron distribution mea- 
surements. The methodology is illustrated by a set data for various 
WWER-440 units. 3 refs.; 1 fig.; 2 tabs. 


8776 (INIS-RU—-366, pp. 52-56) Fuel cycle of WWER-440 
reactor modernization. Proselkov, V.N. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Inst. Atomnoj Ehnergii); Simonov, K.V.; Pytkin, Yu.N. 
Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation); Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1991. 104p. (In Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

Four variants of fuel cycle with minimized radial neutron flux for 
WWER-440 type reactor with 349 fuel bundles in core are 
proposed. Cycles are oriented on 12-mounth length with fuel en- 
richment either 3.6% or 3.6% and 4.4% together. Working fuel 
assemblies usage during three - five years are provided. Theoreti- 
cal investigations are proved by the Kola power station experience 
in extraordinal fuels strategies exploatation. 6 refs.; 2 figs.; 3 tabs. 


8777 (INIS-RU-366, pp. 56-61) Some aspects of WWER- 
440 fuel cycle efficiency increasing. Proselkov, V.N. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii); Si- 
monov, K.V.; Pytkin, Yu.N.; Lobov, V.I.; Panin, M.V. Ministerstvo 
Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow (Russian Fed- 
eration); Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehn- 
ergii. 1991. 104p. (In Russian). In Problems of nuclear science and 
technology: Scientific-technical collection. Order Number 
DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

The ability of low leakage in-core fuel management schemes im- 
plementation, fuel bundles secondary utility, cycle extension fuel 
reload batch size application and power uprating in commercial 
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conditions of WWER-440 operation are demonstrated. The accu- 
racy of the traditional three-dimensional physical calculational 
computer methods for advanced fuel management and extraordi- 
nary operational regimes is proved. 4 refs.; 2 figs.; 3 tabs. 


8778 (INIS-RU-366, pp. 73-75) Consequences of hydro- 
gen entering into containment of a nuclear power plant with 
WWER-1000 during core meltdown accidents. Budaev, M.A. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii); 
Zubareva, N.V. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehn- 
ergii, Moscow (Russian Federation); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. 104p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616245. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Calculation results of hydrogen and air distribution and estima- 
tions of pressure and temperature growth during hydrogen 
combustion in containment shield of nuclear power plant with 
WWER-1000 during core meltdown accidents are presented. 2 
refs.; 1 fig.; 3 tabs. 


8779 (INIS-RU-372, pp. 3-9) Code package for WWER 
cores analysis and some aspects of fuel cycle improving. 
Novikov, A.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehn- 
ergii); Pshenin, V.V.; Lizorkin, M.P.; Saprykin, V.V.; Sidorenko, 
V.D.; Suslov, A.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). inst. Atom- 
noj Ehnergii. 1992. 96p. In Problems of nuclear science and 
technology: Scientific-technical collection. Order Number 
DE94616109. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief description of the program complex for neutron-physical 
calculations of the WWER type reactors is given. The results of the 
complex verification obtained on the base of calculation compari- 
son with measurement data for full-scale critical assemblies and 
operating WWER-440 and WWER-1000 reactors are considered. It 


is shown that the calculational errors do not exceed the following 
values: 10% for control rod worths; 3% for critical concentration of 
boric acid; 5% for power density distribution in fuel assemblies; 5% 
for power coefficient and 15 deg for reactor critical temperature af- 
ter shutdown. 28 refs.; 11 figs.; 4 tabs. 


8780 (INIS-RU-372, pp. 10-15) Estimation of WWER core 
life using the simplified analytical model. Ajrapetyan, A.A. (Inst. 
Prikladnykh Problem Fiziki, Erevan (Armenia)). Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1992. 96p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616109. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Since detailed calculation of energy release and full burnup fields 
requires substantial computer time, the search for reactor optimal 
characteristics, providing for maximal core life, is a complex 
problem. For solution of such problems it is useful before the opti- 
mization algorithm development to obtain the information on the 
functional properties. In the paper is used a simple (one-group, 
one-dimensional, two-zone) reactor model. The model provides for 
obtaining the analytical solution of a nonlinear differential equation 
and determining the core life. For determination of the asymptotical 
core life is developed a simple model for reactor refueling. For ob- 
tained result analysis are carried out the calculations by means of 
the BIPR program. 6 refs.; 2 figs.; 1 tab. 


8781 (INIS-RU-372, pp. 40-43) Calculation of neutron flu- 
ence on WWER-440 pressure vessels of NPP Kozloduj 2 and 3 
blocks. llieva, Kr. (and others); Apostolov, T.; Petrova, T. Gosu- 
darstvennyj Komitet po |spol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1992. 96p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94616109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The method used for calculation of neutron flux on WWER-440 
pressure vessels in radial-azimutal approximation with DOT-3.5 
code is presented. This paper contains the calculational results for 
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neutron fluxes and fluences for neutrons with E>0,5 MeV on PV of 
NPP Kozlodyj Il and Ill blocks. 7 refs.; 3 figs.; 3 tabs. 


8782 (INIS-RU-372, pp. 79-83) Increasing of WWER-440 
fuel cycle length up to 18 months. Proselkov, V.N. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii); Pechikin, 
V.A.; Simonov, K.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1992. 96p. (In Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616109. Source: OSTI; NTIS (US Sales Only); INIS. 

Conversion of the WWER-440 reactor in 18 months fuel cycle 
with the aim of power utilization factor increase is proposed. Main 
characteristics of the design refueling models, fuel campaign with 
20% fuel element refueling in a year, 4 years fuel cycle and two 
versions of fuel cycles with enlarged power production between re- 
fuelings and different number of control rods are compared. The 
choice of optimal fueling with increased power capacity is carried 
out. Techniques are proposed for modifications of reactor and 
power equipment maintenance schedule which ensure 18 months 
cycle operation. 2 refs.; 2 figs.; 5 tabs. 


8783 (JAERI-M—93-138) Assessment of TRAC-PF1/MOD1 
and TRAC-PF1/MOD2 codes for thermal-hydraulic behavior in 
pressure vessel during reflood in SCTF test with an inclined 
radial power distribution. Ohnuki, Akira (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Akimoto, Hajime; Murao, Yoshio. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1993. 63p. Order Number 
DE94737836. Source: OSTI; NTIS; INIS. 

Post test calculations for the Slab Core Test Facility (SCTF) Test 
S3-15 which had an inclined radial power distribution were 
performed to assess the TRAC-PF1/MOD1 (MOD1) and the TRAC- 
PF1/MOD2 (MOD2) codes for the thermal-hydraulic behaviors 
including two-dimensional behaviors in pressure vessel during 
reflood phase of a PWR-LOCA. In this report, it was mainly as- 
sessed whether the predictability of the MOD2 code was improved 
compared to that of the MOD1 code or not. In the MOD2 code, the 
core thermal-hydraulic model during reflood and the numerical 
scheme for pressure vessel have been changed from those in the 
MOD1 code. The predictions by the MOD2 code was improved 
qualitatively for the hydraulic behaviors in pressure vessel although 
the characteristics of water accumulation in the upper plenum was 
different from measured results. The quantitative difference be- 
tween the MOD2 code predictions and the data was large for the 
void fraction in the lower half of core. The predictability of the 
MOD2 code for the core heat transfer was degraded compared to 
that of the MOD1 code. Time step size in the MOD2 calculation 
was larger than that in the MOD1 calculation due to the change of 
numerical scheme for VESSEL component and the calculational 
speed in the MOD2 calculation was almost 1.5 times faster than 
that in the MOD1 calculation. (author). 


8784 (JAERI-M—93-139) Assessment of TRAC-PF1/MOD1 
code for thermal-hydraulic behavior in pressure vessel during 
reflood in SCTF test with a radial power distribution. Ohnuki, 
Akira (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Akimoto, Hajime; Murao, Yoshio. 
Japan Atomic Energy Research inst., Tokyo (Japan). Jul 1993. 
95p. Order Number DE94737837. Source: OSTI; NTIS; INIS. 

Post test calculations for two tests with steep or flat radial core 
power distribution using the Slab Core Test Facility (SCTF) were 
performed to assess the TRAC-PF1/MOD1 code for the thermal- 
hydraulic behaviors in pressure vessel during reflood phase of a 
PWR-LOCA. The predictive capability for the two-dimensional 
thermal-hydraulic behavior in pressure vessel was also assessed in 
this report. The TRAC code predicted transients of clad surface 
temperature well including radial distribution of clad surface tem- 
perature caused by different bundle power. However, the TRAC 
predictions showed poor agreement on void fractions in the core 
and in the upper plenum. For the radial distribution of void fraction, 
the TRAC code predicted a peculiar distribution in the core which 
was not observed in the SCTF tests, and predicted a flatter distri- 
bution in the upper plenum compared to measured results. 





Recommendation was made for the future improvement on hy- 
draulic and heat transfer models based on this assessment study. 
(author). 


8785 (LA-UR-93-3172) : Application of the TWODANT code 
system to pressure vessel dosimetry calculations. Parsons, 
D.K.; Alcouffe, R.E.; Marr, D.R.; Urban, W.T. Los Alamos National 
Lab., NM (United States). 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940424-3: 8. international conference on radiation shield- 
ing, Arlington, TX (United States), 24-27 Apr 1994). Order Number 
DE93040156. Source: OSTI; NTIS; INIS; GPO Dep. 

The TWODANT code system has recently been enhanced to in- 
clude TWODANT/GQ and THREEDANT. TWODANT/GQ solves 
the two-dimensional form of the discrete ordinates approximation to 
the transport equation on a generalized quadrilateral mesh. This 
geometric capability is very general and allows nearly exact repre- 
sentations of X-Y or R-Z geometries. THREEDANT solves the 
three-dimensional form of the discrete ordinates equations. In addi- 
tion to the conventional coarse-mesh material zone input, 
THREEDANT can also be linked to a three-dimensional nested- 
region mesh generation code called FRAC-IN-THE-BOX. 
THREEDANT can thus model a much wider variety of geometric 
shapes than any other discrete ordinates code. These enhanced 
geometric modeling capabilities are applied here to the analysis of 
the VENUS PWR Mock-Up Facility. 


8786 Submerged passively-safe power plant. Herring, J.S. 
To Dept. of Energy. 1991. Filed date 27 Nov 1991. U.S. patent ap- 
plication 7-799,251. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC0O7-761D01570. Order Number 
DE94005169. Source: OSTI; NTIS; GPO Dep. 

The invention as presented consists of a submerged passively- 
safe power station including a pressurized water reactor capable of 
generating at least 600 MW of electricity, encased in a double hull 
vessel, and provides fresh water by using the spent thermal energy 
in a multistage flash desalination process. 


8787 (SAND-93-7064) Midland reactor pressure vessel 
flaw distribution. Foulds, J.R. (Failure Analysis Associates, Inc., 
Menlo Park, CA (United States)); Kennedy, E.L.; Rosinski, S.T. 
Sandia National Labs., Albuquerque, NM (United States); Failure 
Analysis Associates, Inc., Menlo Park, CA (United States). Dec 
1993. 118p. Sponsored by USDOE, Washington, DC (United 
States);Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract AC04-94AL85000. CONTRACT AA-7600 
RP-2975-19. Order Number DE94006350. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The results of laboratory nondestructive examination (NDE), and 
destructive cross-sectioning of selected weldment sections of the 
Midland reactor pressure vessel were analyzed per a previously 
developed methodology in order to develop a flaw distribution. The 
flaw distributions developed from the NDE results obtained by two 
different ultrasonic test (UT) inspections (Electric Power Research 
Institute NDE Center and Pacific Northwest Laboratories) were not 
statistically significantly different. However, the distribution devel- 
oped from the NDE Center's (destructive) cross-sectioning-based 
data was found to be significantly different than those obtained 
through the UT inspections. A fracture mechanics-based compari- 
son of the flaw distributions showed that the cross-sectioning-based 
data, conservatively interpreted (all defects considered as flaws), 
gave a significantly lower vessel failure probability when compared 
with the failure probability values obtained using the UT-based dis- 
tributions. Given that the cross-sectioning data were reportedly 
biased toward larger, more significant-appearing (by UT) indica- 
tions, it is concluded that the nondestructive examinations 
produced definitively conservative results. In addition to the Midland 
vessel inspection-related analyses, a set of twenty-seven numerical 
simulations, designed to provide a preliminary quantitative assess- 
ment of the accuracy of the flaw distribution method used here, 
were conducted. The calculations showed that, in more than half 
the cases, the analysis produced reasonably accurate predictions. 


8788 (WSRC-MS—93-446) Neutronics and safety charac- 
teristics of a 100% MOX fueled PWR using weapons grade 
plutonium. Biswas, D. (Westinghouse Savannah River Co., Aiken, 
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SC (United States)); Rathbun, R.; Lee, Si Young; Rosenthal, P. 
Westinghouse Savannah River Co., Aiken, SC (United States); 
Westinghouse Electric Corp., Pittsburgh, PA (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035 ; AC03-93SF19683. 
(CONF-940407—2: Topical meeting on advances in reactor physics, 
Knoxville, TN (United States), 11-14 Apr 1994). Order Number 
DE94004899. Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary neutronics and safety studies, pertaining to the feasi- 
bility of using 100% weapons grade mixed-oxide (MOX) fuel in an 
advanced PWR Westinghouse design are presented in this paper. 
The preliminary results include information on boron concentration, 
power distribution, reactivity coefficients and xenon and control 
rode worth for the initial and the equilibrium cycle. Important safety 
issues related to rod ejection and steam line break accidents and 
shutdown margin requirements are also discussed. No significant 
change from the commercial design is needed to denature 


weapons-grade plutonium under the current safety and licensing 
criteria. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 8180, 8203, 8204, 9027, 9061, 9065, 
9066, 9067, 9068, 9072, 9110, 9130, 9131, 9132, 9133, 9134, 
9144, 9146, 9684, 10346, 10347, 10348, 10349 


8789 (CONF-940424—-5) Overview of shielding analyses 
for the MHTGR from 1986 to 1991. Bucholz, J.A. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 8. international conference on radiation shielding; Arlington, 
TX (United States); 24-27 Apr 1994. Order Number DE94002448. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper provides an historical overview of the shielding analy- 
ses performed at ORNL for the Modular High Temperature 
Gas-Cooled Reactor (MHTGR) between late 1985 and early 1992. 
While the present commercial MHTGR design has evolved consid- 
erably and is different in many respects from the 1988/1989 
reference design discussed in this paper, the analytical techniques 
used to address several key areas of concern are still in use today. 
This paper highlights some of those areas of concern and traces 
the evolution of the analytical techniques used to address them 
over a 6 or 7 year period. 


8790 (EDF—93-NB-00081) In-depth vibratory study of the 
outercover of a generator in a nuclear plant. Audebert, S.; Bal- 
annec, T.; Fanton, J.P.; Gouyet, H. Electricite de France (EDF), 92 
- Clamart (France). Dec 1992. 20p. (In French). Order Number 
DE94613834. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents and illustrates the approach used for the 
study of the dynamics of a large industrial structure. In the de- 
scribed case, which concerns the outer cover of the generator in a 
nuclear power plant, the forced excitation when working under 
nominal ratings is unknown, as well as the boundary conditions; 
the structure is not available for conventional tests. We thus make 
use of an original approach where the missing data are estimated 
from an inverse calculation. We describe here the studied struc- 
ture, the mechanical model developed, and the inverse calculation 
process used. Lastly, the practical exploitation made from the 
study is indicated. (author). 6 figs., 5 refs. 


8791 (EUR—13574(V.1), pp. 71-92) The Chernobyl source 
term. Belyayev, S.T. (I.V. Kurchatov Institute of Atomic Energy, 


Moscow (Russian Federation)); Borovoy, A.A.; Demin, V.F.; 
Rimsky-Korsakov, A.A.; Kheruvimov, A.N. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
Vol. 1. 606p. Order Number DE94612954. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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The report contains the results of recent estimates of the quan- 
tity and composition of the radionuclides contained in Chernobyl 
Reactor No 4 prior to the accident. Different approaches to deter- 
mining the release of radioactivity from the reactor are discussed, 
with particular reference to the release of fine fuel particles and of 
caesium-137. Data on the release of radioactivity after completion 
of the containment structure ("sarcophagus") are included. The re- 
port also examines typical radioactive release effects and discusses 
the effectiveness of methods for investigating contaminated areas. 


8792 (EUR-13574(V.1), pp. 93-112) Chernobyl source 
term estimation. Gudiksen, P.H. (Lawrence Livermore National 
Lab., CA (United States)); Harvey, T.F.; Lange, R. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
Vol. 1. 606p. Order Number DE94612954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Chernobyl source term available for long-range transport 
was estimated by integration of radiological measurements with at- 
mospheric dispersion modeling and by reactor core radionuclide 
inventory estimation in conjunction with WASH-1400 release 
fractions associated with specific chemical groups. The model sim- 
ulations revealed that the radioactive cloud became segmented 
during the first day, with the lower section heading toward Scandi- 
navia and the upper part heading in a southeasterly direction with 
subsequent transport across Asia to Japan, the North Pacific, and 
the west coast of North America. By optimizing the agreement be- 
tween the observed cloud arrival times and duration of peak 
concentrations measured over Europe, Japan, Kuwait, and the 
U.S. with the model predicted concentrations, it was possible to 
derive source term estimates for those radionuclides measured in 
airborne radioactivity. This was extended to radionuclides that were 
largely unmeasured in the environment by performing a reactor 
core radionuclide inventory analysis to obtain release fractions for 
the various chemical transport groups. These analyses indicated 
that essentially all of the noble gases, 60% of the radioiodines, 
40% of the radiocesium, 10% of the tellurium and about 1% or less 
of the more refractory elements were released. These estimates 
are in excellent agreement with those obtained on the basis of 
worldwide deposition measurements. The Chernobyl source term 
was several orders of magnitude greater than those associated 
with the Windscale and TMI reactor accidents. However, the '°’Cs 
from the Chernobyl event is about 6% of that released by the U.S. 
and U.S.S.R. atmospheric nuclear weapon tests, while the "1 and 
Sr released by the Chernobyl accident was only about 0.1% of 
that released by the weapon tests. (author). 


8793 


(EUR-13574(V.1), pp. 135-156) Atmospheric disper- 
sion models in assessment of accidental releases (illustrated 
by the Windscale and Chernobyl accidents). Apsimon, H.M. (im- 
perial Coll. of Science and Technology, London (United Kingdom)); 
Wilson, J.J.N.; Goddard, A. Commission of the European Commu- 


nities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 

Analysis of the pattern of dispersal and deposition of radionu- 
clides, using the MESOS long-range atmospheric transport model, 
will be described for both the Windscale accident of 1957, and the 
Chernobyl accident of 1986. Deductions about source terms will be 
discussed, and limitations of the techniques used. New develop- 


ments in models for use in any future accident situation will also be 
reviewed. (author). 


8794 (EUR-13574(V.1), pp. 185-210) Forms of occurrence 


and migration of radionuclides from the Chernobyl! NPP acci- 
dent in typical landscapes of Byelorussia. Petryaev, E.P. 
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(Byelorussian V.I. Lenin State University, Minsk (Russian Federa- 
tion)); Sokolik, G.A.; Ovsyannikova, S.V.; Leynova, S.L.; Ivanova, 
T.G. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 1. 606p. Order Number DE94612954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In order to assess the radiation situation and predict how it will 
change we needed to establish the processes involved in the 
migration of radionuclides - especially in the topsoil as the main el- 
ement in the radionuclide cycle in the biosphere. Studies were 
carried out in three landscape-geochemical areas (typical for the 
affected Byelorussian territory in terms of radioactive contamination 
and the variety of soils/landscapes), the aim being to extrapolate 
the underlying processes found to the entire territory contaminated 
with radionuclides. The following were studied: 1. Isotopic compo- 
sition, degree of contamination, vertical distribution of radioactive 
fallout in the soil. 2. Ratio between the various forms of occurrence 
of the radionuclides-water-soluble, exchangeable, mobile and 
‘fixed’. 3. Abundance of active particles (including fuel particles) in 
fallout, their size, isotopic composition and geochemical stability. 4. 
Abundance of "hot” particles in the air and the likelihood of their 
being incorporated into the human body. (author). 


8795 (EUR-13574(V.1), pp. 211-222) Hot particles in Swe- 
den one year after Chernobyl. Kerekes, A. (Swedish Radiation 
Protection Inst., Stockholm (Sweden)); Falk, R.; Suomela, J. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (CONF-9010134—: Seminar on comparative assessment of 
the environmental impact of radionuclides released during three 
major nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxem- 
bourg (Luxembourg), 1-5 Oct 1990). In Seminar on Comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl. Vol. 1. 606p. Order Number DE94612954. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Hot particles were collected on ground areas at three locations 
in Sweden one year after the Chernobyl accident. The aim was to 
determine the density of the particles on ground surface, the ra- 
dionuclide and elementary composition, the structure, the size and 
other aerodynamic properties. Altogether 36 particles were detected 
by an end-window GM-tube on the 476 m® total area investigated. 
The observed surface densities varied between 0.03 and 0.07 par- 
ticles/m?. Based on gamma spectrometric investigations and gross 
alpha activity measurements the particles found could be classified 
into two groups. One group of particles were fragments from the 
fuel elements, containing Zr/Nb-95, Ce-144, Ru-103/106, Sb-125 
and alpha emitting nuclides. The highest total gamma activity was 
800 Bq with about 0.7 Bq alpha activity after decay correction. The 
Ru-103 and Ru/Rh-106 isotopes took almost 95 per cent of the ac- 
tivity in the second group without alpha emitters. The highest 
individual total gamma activity was over 20 kBq after decay correc- 
tion. The scanning electron microscopic studies of these particles 
showed an elementary composition of Ru, Mo, Tc, Fe and Ni. The 
diameters of three of the particles were as high as 9, 11 and 12 
microns. The aerodynamic diameter and density of two of these 
particles were derived by their fall forced by gravity in air. (author). 


8796 (EUR-13574(V.1), pp. 223-236) Biological monitoring 
of the deposition and transport of radioactive aerosol particles 
in the Chernobyl NPP zone of influence. Viktorova, N.V. (AN 
Ukrainskoj SSR, Kiev (Ukraine)); Garger, E.K. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
Vol. 1. 606p. Order Number DE94612954. Source: OSTI; NTIS 
(US Sales Only); INIS. 





Plants are one of the main links in the trophic chains of radionu- 
clide transport. The role of plants in such transport was studied 
mainly in relation to soluble compounds of radionuclides, or to 
global fallout in which radionuclides were in soluble or exchange- 
able forms. The specifics of the Chernobyl accident led to the 
radioactivity occurring in particular forms, and the kinetics of 
radionuclide migration within trophic chains sometimes vary consid- 
erably from what was established in earlier experiments. It is 
important to study the interaction between plants and "hot 
particles”, whose physico-chemical properties determine their non- 
solubility, which is characteristic, for example, of the carbides and 
oxides of some metals. When particles come into contact with 
plant surface tissues, “dissolving” factors come into play such as 
changes in the acidity of the solution or interaction with complex- 
forming compounds and organic materials exuded by the leaves of 
some plants. Thanks to these factors, many plants are capable of 
extracting compounds of low solubility from the soil minerals. 
Making use of macro- and micro-radioautography, we set out to es- 
timate the rate of conversion of low-solubility radionuclide particles 
into biologically mobile forms of radionuclides accessible to plants; 
to study the density of fuel particle fallout in the near-ground layer 
of the atmosphere and to assess how this varies at different dis- 
tances from the fallout source over time (during the four years 
following the accident, 1986-1989); to study the size of the particles 
deposited on the leaves of plants at various strata, their activity, 
morphology and behaviour when kept in the form of herbarium ex- 
hibits; and to assess the contribution of alpha-active particles to the 
general amount of fallout and how it changes over time. (author). 


8797 (EUR-13574(V.1), pp. 237-254) Deposition and re- 
suspension of radiocaesium after Chernobyl. Garland, J.A. 
(UKAEA Harwell Lab. (United Kingdom)); Playford, K. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
Vol. 1. 606p. Order Number DE94612954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An understanding of the processes of deposition and resuspen- 
sion is required for evaluating the consequences of planned and 
accidental discharges of radionuclides. Opportunities for the obser- 
vation of these processes following a widespread dispersal of 
material are rare. The Chernobyl accident provided an opportunity 
to measure deposition and resuspension of caesium isotopes, 
which were dispersed beyond the borders of the Soviet Union 
chiefly as sub-micron particles. Direct observation confirmed that 
dry deposition of such particles is very slow, and allowed dry depo- 
sition velocities to be evaluated for rural and urban surfaces. For 
grass in Western Europe, the deposition velocity was about 0.5 
mm s~—' although a few measurements gave higher results. Similar 
values were found for roofs. Where rain occurred, wet deposition 
was dominant, but measurements of wet deposition parameters 
during individual rain events were very variable. A more useful esti- 
mate of the rate of removal by rain was derived from the variation 
of the concentration of radiocaesium in air over a period of several 
weeks following the accident. This approach indicated a mean of 
330 for the washout ratio. After a period of rapid removal from the 
atmosphere, concentrations of 197Cs in air have remained measur- 
able throughout Europe. The results of measurements indicate that 
resuspension is responsible, and that local variations in the amount 
deposited soon after Chernobyl are reflected in the resulting air 
concentrations. (author). 


8798 (EUR-13574(V.1), pp. 303-308) Deposition of activity 
from the Windscale accident. Chamberlain, A.C. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
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Vol. 1. 606p. Order Number DE94612954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The deposition pattern was determined by measuring activity in 
grass and soil, gamma dose rate near the ground and gamma 
dose at 150 m (aerial survey). The deposited activity was mainly 
132Te 4 132] and 151]. The 197Cs/'51| ratio in deposition was 0.02, 
compared with about 0.1 in air filters. Relatively small activities of 
Sr and refractory fission products were deposited. The effective 
half life of 1911 in herbage was 4.9 days, and in milk 4.7 days. As- 
suming a herbage consumption of 30 kg wet weight per day, the 
transfer factor herbage/milk was 3 x 10-° d 1—'. A ban on milk 
consumption was enforced where the peak concentration of 19"! 
exceeded 1 pCi m~* isopleth of deposition. In the area of maxi- 
mum deposition, near Seascale, '°’Cs in milk reached about 1500 
Bq 1~—'. Outside the restricted area, concentrations of 197Cs in milk 
were of the same order as those due to weapons fallout. (author). 


8799 (EUR-—13574(V.1), pp. 309-326) Landscape and geo- 
chemical approach to drawing up a soil distribution profile for 
Chernobyl radionuclides in distant areas. Korobova, E.M. (AN 
SSSR, Moscow (Russian Federation). Inst. Geokhimii i Analitich- 
eskoj Khimii); Korovaykov, P.A. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 

A study (between 1987 and 1989) of the distribution of radionu- 
clides in the 0-5 cm soil layer in various typical landscapes 60-200 
km from Chernoby! revealed a link with landscape structures. One 
year after the accident, concentrations of caesium-137/134, 
ruthenium-106 and cerium-144 were found at depths of 1.5-5 cm in 
the soil in forests and in meadowy regions of a hydromorphic na- 
ture. In subsequent years distribution of the radionuclides within 
the soil varied in line with the biological cycles and typomorphic 
component of the soil (organic and inorganic, such as iron and 
manganese hydroxides and calcium carbonate forms). While most 
of the radionuclides accumulated in the 0-5 cm layer, some pene- 
trated to depths of 10-15 cm and deeper in sandy hydromorphic 
soils and swampy soils, with ruthenium-106 proving most and 
cerium-144 least mobile. The study findings show how vital it is to 
analyse the distribution of Chernobyl radionuclides and their sec- 
ondary migration in the environment, and to draw conclusions on 
the role played by spatial effects. (author). 


8800 (EUR-13574(V.1), pp. 327-332) Radionuclides in the 
soil and vegetation in the 30 km. Accident zone around the 
Chernobyl NPP. Kulikov, N.V. (AN SSSR, Sverdiovsk (Russian 
Federation). Inst. Biologii); Molchanova, |.V.; Karavayeva, A.N. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 1. 606p. Order Number DE94612954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Under the programme of the USSR Academy of Sciences to 
combat the consequences of the Chernobyl reactor accident, ra- 
dioecological research was carried out in interconnected landscape 
components affected by runoff at various distances from the dam- 
aged unit inside the 30-km accident zone. The results showed that 
the radionuclides studied could be arranged in the order of '°’Cs 
> 134Cs > %Sr in terms of decreasing content in the soil and 
vegetation, with a higher contamination density occurring in the im- 
mediate vicinity of the nuclear power plant. No geochemical trend 
was observed in the migration processes in interconnected land- 
scape components affected eo runoff. Displacement of the 
maximum content of 9°Sr and 1%4:197Cs to a depth of 10-15 cm 
was observed only in the most dynamic geochemically linked 
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components (valleys and floodplains). In forest and open areas ra- 
dionuclides were concentrated in the forest litter and the upper 0-5 
cm soil layer. Of all the wild plant species studied, mosses had the 
greatest concentration capacity; their Sr and '°’Cs content and 
concentration coefficients were 5-10 times higher than those for the 
overground mass of members of herbaceous plant communities. In 
the immediate vicinity of the damaged reactor °°Sr is found in the 
soil in the firmly fixed state, but a substantial proportion of it con- 
verts into ion-exchangeable forms with increasing distance from the 
reactor. Work carried out by the Experimental Scientific Research 
Station along the radiation trail of the 1957 accident also showed 
that 72-95% of this radionuclide is in the ion-exchangeable form. 
The period of semi-elimination of °°Sr from the 0-5 cm layer of 
contaminated soil is 9 years. Cs radioisotopes in the soil are 
mainly in the form of firmly fixed compounds. (author). 


8801 (EUR-13574(V.1), pp. 333-340) Content of Cs-134, 
Cs-137 and Sr-90 in birch crowns in woods within 30 km of 
the Chernobyl power plant during the initial years following 
the accident. Yushkov, P.l. (AN SSSR, Sverdiovsk (Russian Fed- 
eration). Inst. Biologii); Chuyeva, T.A.; Kulikov, N.V. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
Vol. 1. 606p. Order Number DE94612954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Between 1987 and 1989, as part of the programme of the Soviet 
Academy of Sciences, we studied the effect of the radioactive re- 
leases from the damaged Chernobyl reactor on Betula verrucosa 
Ehrh. stands located 1.5, 6 and 18 km from the power plant. It was 
established that the content of 'S4:157 Cs and °°Sr in crowns de- 
creased significantly with increasing distance from the power plant, 
with major differences being observed even within each stand. 
Thus, the concentrations of '%4:197Cs in seeds produced in 1987 
varied by a factor of 14 near the NPP, and by a factor of 30 at the 
most distant site. The concentration of total '*:197Cs in catkins in 
1988 was lower than in 1987 by a factor of 1.7, whereas in 1989 it 
was, on average, 17 times higher than in 1987. The concentration 
of Sr in catkins rose over this three-year period. Evidently, the 
temporary decrease in the amount of radiocaesium in the catkins 
was caused in part by decay of '*4Cs atoms, while the increase in 
the radionuclide content in crowns in 1989 reflected greater ingress 
of radionuclides into the trees through the roots. The concentration 
of '%4:137Cs in seeds in the birch stands studied was similar to that 
in the leaves, but lower by a factor of 2.2 than that in the fruit 
scales of the catkins. The concentration of 9°Sr in seeds was 2.1 
times higher than in the fruit scales, while the radionuclide content 
in leaves was higher than - or hardly differed from - that in seeds. 
The concentration of 15+:197Cs in seeds, fruit scales and leaves was 
higher than the °°Sr concentration. The research also showed that 
the birch seeds produced in 1987 in the stand close to the NPP 
had better sowing qualities and greater resistance to gamma irradi- 
ation challenge than seeds from the two other stands. (author). 


8802 (EUR-13574(V.1), pp. 341-354) Forms of radionu- 
clide occurrence in soil. Davydov, Y.P.; Voronik, N.I.; Shatilo, 
N.N. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 1. 606p. Order Number DE94612954. 
Source: OST; NTIS (US Sales Only); INIS. 

This paper covers research into the forms of the '°7Cs and 
™4Ce radionuclides having entered the soil as a result of the Cher- 
nobyl accident. The difference between the sorptive behaviour of 
these radionuclides and that of the same radionuclides introduced 
into the same soil in ionic form may be useful in drawing conclu- 
sions about the forms of radionuclides in the soil. 86 soil samples 
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were taken at the following distances to the north of the reactor: 6, 
80 and 150 km (Gomel region) and 260 km (Mogilev region) of 
Byelorussia. In addition to sorption and desorption experiments 
using solutions of different composition, we also carried out experi- 
ments involving ultrafiltration of solutions (using membranes with a 
pore diameter of 0.5, 0.19, 0.1 and 0.06 microns) produced by 
desorption of Cs and Ce in real and model experiments. From the 
overall results we conclude that Cs and Ce are present in soils of 
widely differing composition, partly in ionic forms and partly in the 
form of particles, the matrices of which are either uranium dioxide 
or graphite. (author). 


8803 (EUR-13574(V.1), pp. 437-448) Plutonium release to 
the environment during Chernobyl accident. Kulakov, V.M. (I.V. 
Kurchatov Institute of Atomic Energy, Moscow (Russian Federa- 
tion)); Dobrynin, |.L.; Kosyakov, V.N.; Lisin, S.K.; Rodionov, Y.F.; 
Shvetov, I.K. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (CONF-9010134—: Seminar on 
comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). 
In Seminar on Comparative assessment of the environmental 
impact of radionuclides released during three major nuclear acci- 
dents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 

About 4,5 years passed since the Chernobyl accident. During 
this time the true scale of the catastrophe has become more and 
more clear, the data on the quantity of the radionuclides released, 
the structure of their environmental distribution and other aspects 
have been corrected and summarized. At present the following 
long-lived radionuclides can be considered responsible for the radi- 
ation situation in the contaminated areas: Sr-90, Cs-137, Pu-238, 
Pu-239, Pu-240, Pu-241, Am-241, Cm-244. As has been found, 
the main feature of the Chernobyl accident is that apart from the 
release of the volatile and gaseous fission products, the fuel itself, 
small "hot" particles of dispersed fuel, structural materials and 
products of their interaction at high temperatures have been re- 
leased to the environment. The largest longterm impact of the 
accident will be due to the release of the long-lived highly toxic ra- 
dionuclides of transuranium elements (and mainly of plutonium) to 
the environment. Evaluation of the quantity of plutonium release 
and the study of plutonium distribution in the environment at the 
first stage were especially important not only for the evaluation of 
the radioecological situation, but for the determination of the true 
scale of the accidental release as well. (author). 


8804 


(EUR-13574(V.1), pp. 465-472) Processes governing 
the transfer of radionuclides into crops following the Cher- 
nobyl accident. Grebenshchikova, N.V. (Byelorussian Branch of 
the Institute of Agricultural Radiology, Gomel (Russian Federa- 
tion)); Firsakova, S.K.; Timofeyev, S.F.; Novik, A.A.; Palekshanova, 
G.|. Commission of the European Communities, Luxembourg (Lux- 


embourg). 1991. (CONF-9010134—. Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 1. 606p. Order Number DE94612954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Given that the Chernobyl accident contaminated large areas of 
Byelorussia, we studied the processes governing - and the quanti- 
tative features of - radionuclide accumulation in meadow herbage 
and staple agricultural crops grown by farms in the Gomel Region. 
The fields are situated on soddy-podzolic sandy and sandy-loam 
soils where radiocaesium contamination varied between 15 and 80 
Ci/km?. The quantitative features detected in radionuclide accumu- 
lation levels in crops (depending on soil composition and plant 
biological properties) confirmed the previously established basic 
mechanisms governing the transfer of radionuclides from soil to 
plants. Proportionality coefficients were determined for prediction 
purposes, and in 1987 these were (expressed in units of 10-° Ci/ 
kg per Ci/km*) 0.24 for grains of winter rye, 0.19 for barley and 
0.65 for oats, 0.16 for potato tubers, 0.10 for beetroot and 0.23 for 





silage maize. These values were a factor of 4-5 lower in 1989. De- 
pending on meadow type and soil properties, contamination levels 
in meadow herbage differed by up to two orders of magnitude. 
When the contaminated turf was reploughed or disc-harrowed and 
lime and potassium phosphate fertilizers added, contamination lev- 
els in the cultivated herbage fell by a factor of 4-7. (author). 


8805 (EUR-13574(V.1), pp. 493-513) Analysis of Cher- 
nobyl fuel particles and their migration characteristics in water 
and soil. Demchuk, V.V.; Voytsekhovich, O.V.; Kashparov, V.A.; 
Viktorova, N.V.; Laptev, G.V. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 

Contamination of the environment in the wake of the accident at 
the fourth unit of the Chernobyl NPP differs quite considerably from 
global fallout after nuclear explosions. Apart from various volatile 
radioactive materials, dispersed nuclear fuel was also released into 
the atmosphere. This study reflects the results of experimental in- 
vestigations into the behaviour of fuel particles in the water and 
soil of the floodlands in the Chernobyl NPP near zone. In the initial 
fallout these products took the form of low-solubility matrices (UO2- 
UO3). In the case of the Chernobyl accident there was a most 
unfortunate constellation in that the territory most severely affected 
by the fallout was a floodplain with a high probability of flooding by 
river waters (Figure 1). Accordingly, the prime goal of our research 
was to determine the kinetics of radionuclide transfer from the fuel 
particles to the water as a basis for predicting the radioecological 
impact on the environment. The results are important for predicting 
the processes of mass exchange of exchangeable forms of ra- 
dionuclides in soil and bed sediment, their washout from the soil 
surface and the filtration element in migration. (author). 


8806 (EUR-13574(V.1), pp. 515-525) Forms of radioactive 
fallout and mobility of radionuclides in Ukrainian aqueous 
landscapes. Sobotovitch, E.V. (AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Geokhimii i Fiziki Mineralov); Olkhovik, Y.A.; 
Golovko, N.V.; Koromyslichenko, T.I|. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyi. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 

The mechanisms underlying the kinetics of caesium-137 and 
strontium-90 washout from bed sediments were studied. Migratory 
radiostrontium was shown to be present mainly in the form of 
cations, and radiocaesium was present in both mineral and organic 
forms bound to both humic acids and oil products. Radiocaesium 


migration in surface waters was mainly technogenic in character. 
(author). 


8807 (EUR-13574(V.1), pp. 549-557) Migration in the 
Pripyat and Dnieper river basins of caesium and strontium ra- 
dionuclides accidentally released from the Chernobyl NPP. 
Senin, E.V. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (CONF-9010134—-: Seminar on 
comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). 
In Seminar on Comparative assessment of the environmental 
impact of radionuclides released during three major nuclear acci- 
dents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 

In the 30-km zone around Chernobyl the main vectors of ra- 
dionuclide migration in the Pripyat and Dnieper basins are washout 
and blowoff (i.e. water-borne and wind-borne transport mecha- 
nisms respectively) from the entire contaminated catchment area 
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into the floodplain and channel of these rivers, followed by migra- 
tion with the current at the bottom of the channel into the Black 
Sea. It is also clear that studies of strontium-90 and caesium-137 
migration in the basins of these rivers are most important from the 
medico-biological and geochemical point of view. The present re- 
port is devoted to some findings from such studies. (author). 


8808 (EUR-13574(V.1), pp. 559-575) Direct continuous 
multichannel -~spectrometric measurements- one of the main 
methods for control and study of radioactive environmental 
pollution. Khitrov, L.M. (AN SSSR, Moscow (Russian Federation). 
Inst. Geokhimii i Analiticheskoj Khimii); Rumiantsev, O.V. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. (CONF-9010134—: Seminar on comparative assessment of 
the environmental impact of radionuclides released during three 
major nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxem- 
bourg (Luxembourg), 1-5 Oct 1990). In Seminar on Comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl. Vol. 1. 606p. Order Number DE94612954. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In Chernobyl along with usual methods of environment radiation 
control there were used methods and equipment of direct continu- 
ous multichannel measurements. The necessary equipment was 
installed both on permanent observation stations (river Pripyat, 
Chernobyl, river Dnieper, Kiev) and on mobile units (helicopters, 
scientific river-boats, automobiles}. Together with continuous con- 
trol of radioactive situation and its estimation in time and space this 
equipment enabled to carry out the following: - determination of 
time-spatial structure of radioactive pollution in stationary points and 
on space (mapping); - selection of representative samples for sub- 
sequent radionuclide analysis; - direct data input into the computer, 
data storage and data base creation. The results and conclusions 
drawn are important not only for the situation on Chernobyl atomic 
station - they may and should be used for a continuous radioactive 
monitoring of the environment. Though the method and its realiza- 
tion remain to be modernized and unified. (author). 


8809 (EUR-13574(V.1), pp. 577-605) Radioactive contami- 
nation of the Dnieper river and Baltic sea basins after the 
Chernobyl NPP accident. Kuznetsov, Y.V. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
Vol. 1. 606p. Order Number DE94612954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper sets out the results of radiochemical and gamma- 
spectrometric analyses of the aqueous phase, suspensions and 
bed sediments from the Pripyat-Dnieper river network and Baltic 
sea (from 1986 to 1988) employing methods devised at the V.G. 
Khlopin Radium Institute. The paper predicts - on the basis of 
knowledge of radionuclide forms of occurrence in water bodies and 
their physico-chemical behaviour - how the radioactivity in the water 
masses of the water bodies studied will change in time and space. 
The paper details the dynamics of changes in radioactivity in the 
near ground atmosphere of the Baltic region from April to June 
1986 (on the basis of measuring the concentration in atmospheric 
aerosols of over 20 radionuclides, including caesium, plutonium 
and iodine isotopes). The report ends by comparing the environ- 
mental impact of the Windscale and Chernobyl accidents. (author). 


8810 (EUR-13574(V.2), pp. 607-647) Radioecological mon- 
itoring of the Black Sea basin following the Chernobyl NPP 
accident. Kulebakina, L.G. (AN Ukrainskoj SSR, Sevastopol 
(Ukraine). Inst. Biologii Yuzhnykh Morej); Polikarpov, G.G. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (CONF-9010134—: Seminar on comparative assessment of 
the environmental impact of radionuclides released during three 
major nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxem- 
bourg (Luxembourg), 1-5 Oct 1990). In Seminar on Comparative 
assessment of the environmental impact of radionuclides released 
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during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl. Vol. 2. 623p. Order Number DE94612955. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A monitoring programme was drawn up to study the radioecolog- 
ical situation of the Black Sea basin following the Chernobyl NPP 
accident, with studies being carried out from May 1986 onwards to 
determine the levels of radioactive contamination in various parts 
of the Black Sea, the Sea of Azov and the Aegean Sea, including 
the estuaries of major rivers (Dnieper, Danube, Dniester and Don) 
and shelf areas of the Black Sea and the Sea of Azov. The work 
focused on long-lived radionuclides (°°Sr and 197Cs), with the mi- 
gration dynamics of these radionuclides in the aquatic environment, 
bed sediments and aquatic biota (including plants, molluscs, crus- 
tacea and fish) being studied. We compared the behaviour of 
radionuclides in the aquatic environment of the Dnieper reservoirs 
following the Chernobyl accident (our data) with the behaviour of 
radionuclides in lakes in the Urals following the Kyshtym accident 
(published data). As in the case of the lakes in the Urals, the 
Dnieper waters contain substantial concentrations of °°Sr as a re- 
sult of the Chernobyl accident, and °°Sr therefore enters the Black 
Sea with the Dnieper waters. The paper compares the contribution 
of the Chernoby! accident to radioactive contamination of the Black 
Sea with that of global fallout. (author). 


8811 (EUR-13574(V.2), pp. 649-664) Modelling large-scale 
contamination of the Black Sea caused by long-lived radionu- 
clides of Cs-137 and Sr-90 following the Chernobyl accident. 
Yegorov, V.N. (AN Ukrainskoj SSR, Sevastopol (Ukraine). Inst. Bi- 
ologii Yuzhnykh Morej); Polikarpov, G.G.; Kulebakina, L.G.; 
Stokozov, N.A.; Yevtushenko, D.B. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). in Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 
The problem of making predictions was solved using a box 
balance model of the Black Sea based on average annual parame- 
ters, account being taken of precipitation and evaporation above 
the sea surface, vertical mixing processes, factors linked to 
radionuclide concentration in aquatic organisms and sorptive inter- 
action at the water/bed-sediment interface. The rate of vertical 
mixing of waters was evaluated assuming a stationary water salin- 
ity profile by depth. The model was verified using the results of 
measurements of '°7Cs content in the Black Sea between 1986 
and 1990. To illustrate how the model is used, the paper presents 
forecast changes in '°’Cs content in water and bed sediment, in- 
cluding an assessment of the rate of vertical migration and of 
changes in the amount of '°’Cs stored in the Black Sea over a pe- 
riod corresponding to three half-lives of the radionuclide. (author). 


8812 (EUR-13574(V.2), pp. 679-704) The impact of the 
Chernobyl accident on continental aquatic ecosystems. A liter- 
ature review. Foulquier, L. (CEA Centre d’Etudes de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches en 
Securite); Baudin-Jaulent, Y. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 

This synthesis has been produced by contract with the Commis- 
sion of the European Communities (DG XI) and the International 
Union of Radioecologists. 117 reports from 19 countries have been 
studied. Collecting information on water, sediments, aquatic vege- 
tation and fish provides data concerning transfers in rivers and 
lakes which must be identified. There is a direct relation between 
radivactivity and the deposit level which is mainly in wet form. Be- 
yond the areas near the accident, it is particularly noticeable in 
Scandinavia, Central Europe, northern Italy and in the north-west 
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of the United Kingdom. Wide variations occur from one station to 
another in a same region. The radioecology of each site must be 
taken into consideration. Seven radionuclides have been detected 
in significant amounts: '52Te, 191], 19+106Ry, 194+137Cs, 110mAg_ 
187Cs predominated very quickly. The main characteristic lies in 
the acute nature of the contamination in comparison with the more 
chronic one brought about by nuclear testing between 1959 and 
1963. The results show the speed of the radionuclide transfer and 
fixation process and the rapid return to former levels, except for 
137Cs. Fish provide the best means of comparing radionuclide con- 
centrations through time and space. In rivers, the values are less 
than or equal to 400 Bq kg—' w. w. of '97Cs. In the lakes of the 
regions which were affected the most by the fall-out, we find 1000 
Bq kg~' w. w., and up to 131,000. The effective half-life in situ is 
approximately 200 days in rivers and 500 in lakes. Some elements 
will also be given for comparing the impact of Chernobyl to that of 
fall-out from nuclear tests. (author). 


8813 (EUR-13574(V.2), pp. 705-722) Cs-137 releases from 
Sellafield and Chernobyl: lake sediment based evidence from 
West Cumbria, UK. Bonnett, P.J.P. (UKAEA Harwell Lab. (United 
Kingdom)); Richardson, N.; Appleby, P.G. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
Vol. 2. 623p. Order Number DE94612955. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A study has been made of the '**Cs and '9’Cs content of sedi- 
ments from Ponsonby Tarn, a shallow nutrient-rich lake situated 
1.5 km east of Sellafield in Cumbria. Previous work in the area has 
estimated the deposition of '°’Cs resulting from the 1957 fire at 
Windscale (now Sellafield) nuclear weapons tests and the Cher- 
nobyl accident in the area. Sediment cores obtained from the Tarn 
in 1988 were dated and cross-correlated using *1° Pb and com- 
pared with the results obtained from previous studies in 1980 
(Eakins and Cambray, 1985) and 1986 (Bonnett and Cambray, in 
press). Sediment from the Tarn displayed marked changes 
between 1980 and 1988. Chernobyl-derived 'S4Cs inventories in- 
creased four-fold between 1986 and 1988 whilst the inventory of 
weapons test and Sellafield derived '9?Cs showed only modest in- 
creases. Radionuclide and paleoecological (diatom and pollen 
analytical) data suggest that complex sediment accumulation pat- 
terns, hydraulic flushing and sediment focusing may account for 
some of the features evident in the Tarn. (author). 


8814 (EUR-—13574(V.2), pp. 725-747) Mathematical model- 
ling of radionuclide dispersion in surface waters after the 
Chernobyl accident to evaluate the effectiveness of water 
protection measures. Zheleznyak, M.|.; Voytsekhovich, O.V. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (CONF-9010134—: Seminar on comparative assessment of 
the environmental impact of radionuclides released during three 
major nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxem- 
bourg (Luxembourg), 1-5 Oct 1990). In Seminar on Comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl. Vol. 2. 623p. Order Number DE94612955. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report presents the results (obtained by the "V. M. 
Glushkov” Institute of Cybernetics of the Academy of Sciences of 
the Ukrainian SSR and the Ukrainian National Hydrometeorological 
Research Institute of the Soviet State Committee for Hydrometeo- 
rology) in assessing the effectiveness of water protection 
counter-measures in the Chernobyl NPP 30-km zone, using mathe- 
matical modelling methods to simulate radionuclide migration in 
water and drawing on field data and laboratory research. (author). 


8815 (EUR-13574(V.2), pp. 787-791) The results of medi- 
cal research in the 30 km zone of the Chernobyl NPP. 
Dushutin, K. (Pripyat Association, Chernobyl (Russian Federation)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9010134—: Seminar on comparative 





assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we give the top priority trends in medical research 
during the nearest years. 


8816 (EUR-—13574(V.2), pp. 793-808) The radioiodine prob- 
lem following the Chernobyl accident: ecology, dosimetry and 
medical effects. Zvonova, |.A. (Institute of Radiation Hygiene, 
Leningrad (Russian Federation)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 

Following the Chernobyl accident radioisotopes of iodine consti- 
tuted the main dose-forming factor among the people who stayed 
on in the radioactively contaminated areas, and in a number of 
places the effective doses to the thyroid gland were up to two or- 
ders of magnitude higher than the whole-body dose stemming from 
uniform internal and external irradiation. We consider the mecha- 
nisms involved in the radioiodine contribution to the doses in the 
human organism, depending on intake path, life style and social 
and ecological factors. We illustrate, by means of examples, thyroid 
gland dose distribution for various age groups in the population, 
and discuss the medical effects and predict the long-term risks for 
the population of exposure to radioisotopes of iodine. (author). 


8817 (EUR-13574(V.2), pp. 889-893) Non-classical phe- 
nomena in contemporary radioecology. Kutlakhmedov, Y. 


Commission of the European Communities, Luxembourg (Luxem- 


bourg). 1991. (CONF-9010134-: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHERNOBYLSK-4 REACTOR/acute 
irradiation; CHERNOBYLSK-4 REACTOR/chronic _ irradiation; 
CONIFERS; RADIONUCLIDE MIGRATION; THERMOLUMINES- 
CENT DOSEMETERS 


8818 (EUR-13574(V.2), pp. 895-904) Chromosome muta- 
genesis in populations of aquatic biota in the Black Sea, 
Aegean Sea and Danube and Dnieper rivers, 1986-1989. Tsyt- 
sugina, V.G. (AN Ukrainskoj SSR, Sevastopol (Ukraine). Inst. 
Biologii Yuzhnykh Morej). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1991. (CONF-9010134—: Seminar 
on comparative assessment of the environmental impact of ra- 
dionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 

We studied the level of structural mutagenesis in the reproduc- 
tive and somatic cells of aquatic biota of various taxa from natural 
populations of neustic and benthic communities in the Black and 
Aegean Seas and the Dnieper and Danube rivers between 1986 
and 1989. The cytogenetic research covered embryos, larvae and 
adult worms of Nereidae, Naididae, Tubificidae and Turbellaria, 
adult Sagitta setosa, young Bivalvia molluscs, embryos of Mysi- 
dacea, and growing roe of Engraulis encrasicholus, Sprattus 
sprattus, Diplodus annularis, Mullus barbatus, Trachurus trachurus, 
Scophthalmus maeoticus, Abramis brama, Blicca bjoerkna, Rutilus 
rutilus and Stizostedion lucioperca. It was established that aquatic 
biota in the open waters of the Black and Aegean Seas had a 
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lower level of chromosome mutagenesis than representatives of 
the fluvial communities. The intensity of mutagenesis was com- 
pared with the data published in the literature on radioactive 
contamination/chemical pollution of the aqueous medium in these 
areas. Thé. paper sets out statistical regularities in chromosome 
mutagenesis (inter-individual variability in the chromosome aberra- 
tion rate and distribution of chromosome damage in cells), noting 
different patterns of chromosome aberration distribution among 
cells. On the basis of a large quantity on our own data from field 
and experimental cytogenetic studies involving aquatic biota, the 
paper considers the possibility of using - for the purposes of 
radiochemical-ecological monitoring - chromosome damage distri- 
bution in cells as an indicator of whether mutagens are 
radiation-related or not. (author). 


8819 (EUR-13574(V.2), pp. 905-926) Doses of irradiation 
to the Ukrainian population as a result of the Chernobyl acci- 
dent. Lichtarjov, |.A. (AN Ukrainskoj SSR, Kiev (Ukraine)); Kovgan, 
L.N. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the middle of 1990 the whole problem of the assessment of 
exposure doses to the population living near the Chernobyl plant 
can be divided into several separate problems: - storage, handling, 
organization and primary analysis of direct measurement results of 
external and internal doses to the people; - usage of the available 
information for the models of retrospective reconstruction of the 
past exposure doses and for prediction of possible future doses; - 
verification and validation of mentioned models by means of con- 
stant comparison of calculation results received on their basis to 
the results of current instrumental monitoring. Three problems 
mentioned above are solving in the laboratory of mathematical 
models and radiation prediction in dosimetry and radiation hygiene 
department of AUSCRM USSR AMS. The given report presents 
the description of the first results of this work. (author). 


8820 (EUR-13574(V.2), pp. 927-956) The experience of 
the use of the field and stationary methods of the direct con- 
trol over radioactive contamination of the environment by the 
Chernobyl accident products. Rumiantsev, O.V. (AN SSSR, 
Moscow (Russian Federation). Inst. Geokhimii i Analiticheskoj 
Khimii); Vasilyev, N.N. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (CONF-9010134—: Seminar on 
comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). 
In Seminar on Comparative assessment of the environmental 
impact of radionuclides released during three major nuclear acci- 
dents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 

The methods and means of direct continuous gamma- 
spectrometric measurements were used side by side with 
traditional methods of radiation control of environmental objects 
(sampling of soil-plant cover and water for further analysis) in the 
works related to the mitigation of the accident consequences at the 
Chernobyl NPS. Being installed on different vehicles (helicopters, 
river research vessels, cars) or used in stationary conditions they 
allowed data on the dose rate and its anomalies in the different 
space-time scales to be obtained with high efficiency and proxi- 
mate manner, to determine the different radionuclides contents in 
soil or their concentration in water "in situ” to control the quality of 
decontamination of the settlements etc. Based on data from the 
continuous measurements (except the operative control) it was 
also possible to discover the space-time structure of radioactive 
contamination, to correct and refine the maps of radioactivity distri- 
bution plotted on the basis of interpolation of sample measurement 
results, to take representative samples according to gamma-survey 
results etc. Nevertheless direct methods for control over soil-plant 
cover contamination with alpha-activity are also under development 
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which is a subject discussed in the present work. In this study we 
attempted to generalize five years of experience on the use of 
methods and means of direct continuous control of radioactive con- 
taminants in the environment after the accident. (author). 


8821 (EUR-13574(V.2), pp. 993-999) Obtaining clean” 
produce from livestock reared in areas contaminated by the 
Chernobyl accident. liyazov, R.G.; Firsakova, S.K.; Karpenko, 
A.F. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9010134—-: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Considerable areas of Byelorussia devoted to intensive livestock 
farming were contaminated as a result of the accident at the Cher- 
nobyl NPP. The problem of furnishing livestock produce meeting 
Soviet Ministry of Health requirements (provisionally permissible 
levels) first arose immediately after the accident and is just as 
pressing nowadays. The main aims of the studies were, in the long 
term, to devise and implement measures for the fodder/animal/ 
livestock-produce food chain which would result in the maximum 
reduction of radionuclide levels in livestock produce. It was estab- 
lished that the coefficients of radiocaesium transfer from the daily 
fodder ration varied from 0.004 to 0.016 for milk, from 0.03 to 0.06 
for beet and from 0.10 to 0.11 for sheepmeat, which tallies with 
previous findings. A procedure for producing meat from cattle 
reared in a contaminated environment was developed to provide 
"clean” produce from livestock farming. It was established that the 
rate of radiocaesium removal from muscle tissue is an exponential 
function with two periods of semi-elimination - 14 and 80 days. Sci- 
entific and experimental data were used to draw up practical 
recommendations for final fattening of cattle with "clean” fodder, 
thus allowing fodder stocks to be used rationally. Ever since the ac- 
cident occurred, milk with a high concentration of radiocaesium has 
been processed into butter. The standard method used to make 
cream butter reduces by a factor of 6 the radiocaesium content in 
the end product as compared to the original milk; and when melted, 
the butter contains hardly any traces of radiocaesium. (author). 


8822 (EUR-13574(V.2), pp. 1001-1013) Countermeasures 
at the Windscale accident: the origin of the emergency refer- 
ence level concept and its subsequent evolution. Baverstock, 
K.F. (Medical Research Council, Chilton (United Kingdom). Com- 
mittee on the Effects of lonising Radiation (CEIR)). Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
Vol. 2. 623p. Order Number DE94612955. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Windscale accident was the first large-scale accidental re- 
lease of radioactive nuclides from a nuclear reactor and as might 
be expected it had a profound effect on thinking in relation to pro- 
tection of the public in such circumstances. '%'| was the most 
significant radionuclide released and it remains the case that for 
any operating or recently operating reactor from which there is an 
accidental release the isotopes of iodine will, at early times, be a 
significant, if not the most significant, hazard. It is therefore appro- 
priate to consider the response to that accident, how it influenced 
future events in radiological protection and to ask whether there 
are still lessons to be learned. (author). 


8823 


(EUR-13574(V.2), pp. 1015-1039) Reappraisal of en- 
vironmental countermeasures to protect members of the 
public following the Windscale nuclear reactor accident, 1957. 
Jackson, D. (British Nuclear Fuels plc, Sellafield (United King- 
dom)); Jones, S.R. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (CONF-9010134—: Seminar on 
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comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). 
In Seminar on Comparative assessment of the environmental 
impact of radionuclides released during three major nuclear acci- 
dents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 

On 10 October 1957 one of the two air cooled reactors on the 
Windscale site, Cumbria UK, caught fire resulting in an uncon- 
trolled release of activity to atmosphere. The most important 
nuclides, with respect to potential health problems to the general 
public, were '%'| and 2!°Po. Significant quantities of °°Sr and 
'137Cs were also released. A decision was taken to implement a 
ban on the distribution of milk containing more than 3700 Bq 1—' 
of 151]. The ban lasted from 25 to 44 days within this area, during 
which time some 3 million litres of milk were disposed of. Monitor- 
ing of other foodstuffs and nuclides was undertaken, but no further 
countermeasures were considered necessary. Since that time, both 
the estimated inventory of activity released in the incident and the 
basis for limitation of radiation doses to members of the public 
have been reviewed several times. Based on current recommenda- 
tions for off-site countermeasures required in the event of abnormal 
releases of activity to atmosphere, the actions undertaken following 
the 1957 Windscale Fire are reappraised. It is concluded that the 
milk ban area would have been extended substantially. Limited ac- 
tion to restrict consumption of locally produced green vegetables 
and, probably, free range eggs would have been appropriate also. 
Notwithstanding this, the actions undertaken reduced both individ- 
ual and collective doses arising and were consistent with the 
radiation protection standards then in place. (author). 


8824 (EUR-13574(V.2), pp. 1041-1055) Windscale and 
Chernobyl: a comparison of the effectiveness of countermea- 
sures taken in the UK. Robinson, C.A. (National Radiological 
Protection Board, Chilton (United Kingdom)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chernobyl. 
Vol. 2. 623p. Order Number DE94612955. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The accidents at Windscale in 1957 and at Chernobyl in 1986 
both gave rise to contamination levels in the UK for which counter- 
measures were considered necessary. Restrictions on the 
consumption of milk were imposed following the Windscale Fire, 
with the aim of reducing exposure to iodine-131. Following Cher- 
nobyl, members of the public were advised to avoid drinking rain 
water, and restrictions on the sale and distribution of sheep were 
imposed to reduce doses from caesium-137. The countermeasures 
which followed the Windscale Fire reduced the effective dose to the 
most exposed individuals by 80% and the corresponding reduction 
in the collective effective dose to the UK population was around 
12%. The countermeasures imposed following Chernobyl resulted 
in a reduction in the maximum individual effective dose of 25% and 
the collective dose of around 3%. These differences are discussed. 
The countermeasures which followed each accident would have 
been more extensive had they been based on the radionuclide lev- 
els given in the present European Community regulations, but large 
additional dose savings would not have been achieved. (author). 


8825 (EUR-13574(V.2), pp. 1075-1088) Study of the radio- 
caesium cycle in forest ecosystems (evergreen and deciduous 
trees). Sombre, L. (Louvain Univ. (Belgium)); Vanhouche, M.; Ron- 
neau, C.; Andre, P.; Myttenaere, C. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 





Determinations made after the Chernobyl accident on rain water 
collected under spruces and oaks show that there is a good corre- 
lation between the deposition fluxes of both radiocesium and stable 
potassium, at least under spruces, suggesting that potassium could 
be used as an indicator of the behaviour of '°7Cs in contaminated 
trees. Four years after the accident it seems that a short-term (1-3 
yr) equilibrium has been realized in the contaminated trees and 
that radiocesium is now transferred by trees to the soil mainly via 
throughfall. Estimation of the global contamination of the different 
compartments of the forest is given. (author). 


8826 (EUR-13574(V.2), pp. 1089-1100) Study of the 
bioavailability of radiocaesium following contamination of the 
forest floor. Thiry, Y. (Louvain Univ. (Belgium)); Myttenaere, C. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9010134—-: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After the Chernobyl accident, the radioactive fallout have put for- 
ward the high capacity of forest ecosystems to catch radionuclides 
and particularly, the strong retention of radiocesium on soil surface. 
Forest floor is characterized by the superposition of purely organic 
(organic horizon: O) and readily mineral (hemiorganic (Ah) and 
mineral (B) horizons) materials. The migration capacity of radioce- 
sium through such a profile as well as the influence of the different 
layers on the retention and remobilization processes of the radionu- 
clide is, by now, few understood. The importance of radiocesium 
bioavailability and the dynamic of its biological cycle depends from 
the transfer or storage possibilities of cesium into the different soil 
layers. The migration possibilities of cesium in forest soil columns 
(undisturbed profile) following a surface contamination and also the 
redistribution of the radionuclide through the profile have been in- 
vestigated. The radiocesium bioavailability in the different layers 
was estimated by activity measurements in the soil solution and 
from different extractions of the solid phase of the soil. (author). 


8827 (EUR-13574(V.2), pp. 1121-1136) A comparative 
assessment of the impact of the Windscale and Chernoby! ac- 
cidents on Cs-137 levels of uplands lamb in west Cumbria 
using the “Ruins” model. Crout, N.M.J. (Institute of Terrestrial 
Ecology, Grange-on-Sands (United Kingdom). Merlewood Re- 
search Station); Galer, A.M.; Howard, B.J.; Beresford, N.A. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9010134-: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Preliminary predictions of the '%’Cs contamination of upland 
lambs in west Cumbria resulting from the Windscale and Chernobyl 
accident are presented. The predictions are made using the RUINS 
model and are tentative, particularly for the Windscale accident 
given the paucity of data available with which the model can be 
tested. In west Cumbria in the first year after each accident the 
Windscale fire is concluded to have resulted in higher '9’Cs activ- 
ity concentrations of upland sheep for human consumption than 
the Chernobyl accident. This was principally due to the timing of 
the accidents, but could have been exacerbated significantly by 
differences in farming practice. However, deposition from the Cher- 
nobyl accident was more widespread therefore affecting a greater 
number of sheep. (author). 


8828 (EUR-13574(V.2), pp. 1137-1143) Concentration of 
radiocaesium in grain following the Chernobyl accident. 
Kanyar, B. (National Research Institute of Radiobiology an Radio- 
hygiene, Budapest (Hungary)); Czegledi, P.; Kerekes, A.; Kovacs, 
L.; Sohar, J.; Sztanyik, L.B. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
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Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). in Seminar on Comparative assessment of the environ- 
mental impact of radionuclides ‘released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 

Radioactivity measurements and dose assessments in Hungary 
after the Chernobyl accident have shown that the consumption of 
baker’s ware contributes significantly to the internal dose of man. 
Flour and bread have been contaminated mainly due to radiocae- 
sium deposition onto the of cereals at the end of April and 
beginning of May, 1986. Because of the different seasonal and 
growing conditions of biomass, the interception fraction of the 
standing winter wheat became higher than that of the summer 
wheat. Therefore, the contribution of grain to the internal dose was 
relatively high in Hungary where near to 90 per cent of flour and 
bread is produced from winter wheat in comparison with other 
countries. The average concentration of 'S’Cs in winter grain har- 
vested in summer 1986 was 32 Ba/kg with a range of 11-140 Bq/ 
kg. The bran contained almost half of the total radiocaesium of the 
grain with about 20 per cent of the weight. The *°K concentration 
of grain was 149 Baq/kg. The '9’Cs concentration in white bread 
commonly used in Hungary was 22 Ba/kg in average. The concen- 
trations found in bread samples from the whole country showed a 
high variation due to the uneven deposition of radioactive sub- 
stances. The ‘'%’Cs_ concentration in winter grain was 
0.0075+0.0017 Ba/kg normalized to 1 Ba/m* deposition density. 
The 15? Cs concentration in grain harvested in 1987 or later be- 
came less than 1 Ba/kg. It suggests that the root uptake of 
radiocaesium by cereals must be very small. The per caput com- 
mitted effective dose equivalent due to consumption of baker's 
ware was estimated as 50 micro-Sv. (author). 


8829 (EUR—13574(V.2), pp. 1165-1176) Consequences of 
the Chernobyl fallout for wild populations in South-Eastern 
Sweden. Mascanzoni, D. (Swedish Univ. of Agricultural Sciences, 
Uppsala (Sweden). Dept. of Radioecology); Cristaldi, M.; leradi, 
L.A. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An investigation was carried out in Sweden aimed at studying 
the impact of the Chernobyl fallout on the environment. Wild small 
mammals (orders Rodentia and Insectivora) were used as biological 
indicators of radioactive contamination of a region of south-eastern 
Sweden. The animals were captured in three differently contami- 
nated areas, and for control, in an area with negligible fallout. The 
results obtained show that the activity in the captured animals was 
correlated with surface deposition. The differences between the 
species investigated and the influence of feeding habits on the 
contamination levels are discussed. A mutagenicity test (bone mar- 
row micronucleus test) was also performed on the rodents in order 
to verify the occurrence of a genetic damage. A positive correlation 
between the increase of genetic damage and both '9’Cs content in 
muscle and surface contamination in trapping sites was found. The 
estimated doses absorbed by the investigated animals were too 
low to explain the obtained effects. An explanation of this discrep- 
ancy between dose and measured biological effect is not available, 
yet similar results have been repeatedly reported after the Cher- 
nobyl accident and should be matter of further discussions. It is 
possible that an increased frequency of chromosomal aberrations 
might occur already at minimal dose gradients. (author). 


8830 (EUR-13574(V.2), pp. 1177-1193) Chernobyl! fallout 
in England and Wales: countermeasures research and possi- 
ble remedial measures by MAFF. McDonough, L.; Segal, M.G. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
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during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Cheknobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper summarizes the countermeasures taken by the Min- 
istry of Agriculture Fisheries and Food after the Chernobyl accident 
to prevent radioactivity reaching man through the food chain. The 
effectiveness of these countermeasures is discussed, as are some 
aspects of the Research and Development work carried out within 
the past four years. A summary of research carried out on possible 
remedial measures to reduce the impact of the Chernobyl accident, 
and any future major nuclear accident, on agriculture and the food 
chain is also given. (author). 


8831 (EUR-13574(V.2), pp. 1195-1208) Analysis of post- 
Chernobyl dose estimate based on modeling and on body 
burden measurement in CSFR. Bucina, |. (Institut Hygieny a Epi- 
demiologie, Prague (Czech Republic)); Malatova, |.; Kliment, V.; 
Drabova, D. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (CONF-9010134—-: Seminar on 
comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). 
In Seminar on Comparative assessment of the environmental 
impact of radionuclides released during three major nuclear acci- 
dents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 

Comparison of the early estimates of effective dose equivalents 
to the Czechoslovak population due to the Chernobyl accident pre- 
sented in the report to the UNSCEAR has shown that the model 
calculations based on environmental and food activity measure- 
ments give considerably higher estimates than the more direct 
ones based on whole body activity measurements. Later analysis 
was aimed at assessing the validity of both approaches and the 
reasons of differences in the resulting estimates. The validity of 
model calculations was studies on the data provided by the moni- 
toring network of Czech and Slovak Federal Republic. The model 
calculations for cesium started from the activity deposition on the 
earth surface data supported by the activity concentration in the air 
data as well as from the foodstuff activity data. The results of cal- 
culation were compared with the data on activity content in the 
human body. The validity on the whole body measurement in the 
reference group of persons used in the comparison as representa- 
tive for the CSFR was studied using also results of urine 
measurement in samples of Czechoslovak population. The discrep- 
ancies can be explained among other by generally occurring of not 
spending the foodstuff in full, by substantial delay in foodstuff con- 
sumption, by spontaneous discrimination of some food by 
inhabitants after the accident as well as by lower absorption of ce- 
sium in the intestine than considered in models. (author). 


8832 (INIS-mf-14144) Monitoring - operating parameters - 
turbine - transient behaviour: Module: Operating parameters 
steam turbine. Stisi, G. Asea Brown Boveri AG, Mannheim (Ger- 
many). Geschaeftsbereich Kraftwerke. 1991. 29p. (In German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 03BBC702. Order 
Number DE94746044. Source: OSTI; NTIS (US Sales Only); INIS. 

Two basically different analysis procedures are represented in 
order to be able, in the event of load rejection, to judge the transfer 
behaviour of the control equipment of a turbo-generator set and 
compare it with that of earlier load rejections, and to carry out spe- 
cific failure diagnoses. In addition to a method based on empirical 
values, an approximation procedure was conceived which, based 
on the transient measured quantities curve, determines characteris- 
tic instrument parameters, and thus provides standards of 
comparison (parameter identification). That makes possible an 
early detection of failures. (orig.) 


8833 


(INIS-mf-14159) Evaluation of commissioning re- 
sults of the THTR 300 for follow-on systems. Part project: 
Proof of integrity of components made of X20 CrMoV 12 1: Fi- 
nal report. Schneider, K.; Gnirss, G.; Raule, G.; Hartnagel, W.; 


144 ERA Vol. 19, No. 4 


Baumann, B.; Schubert, J. ABB Kraftwerke AG, Mannheim (Ger- 
many). Hauptabteilung Technikdienste. 1991. 223p. (In German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 03BBC7017. Order 
Number DE94738660. Source: OSTI; NTIS (US Sales Only); INIS. 
The part project entitled ‘Proof of integrity of components made 
of X20 CrMoV 12 1 for HTR-type systems’ was given the following 
tasks: Components made of X20 CrMoV 12 1 intended for use in a 
steam loop of following HTR systems are to be tested in order to 
confirm the components’ integrity over the full specified operating 
time, test results to show that assumed defects in the components 
will not be aggravated significantly by crack growth so that leak or 
break can be excluded. The mechanical-technolgical tests 
performed with a number of differently pre-damaged specimens re- 
vealed the boundary conditions for the leak-before-break criterion 
in circumferential welds, and burst experiments have been made 
for data verification. Crack growth calculations applying crack 
growth laws have been verified by measurements in specimens 
and in full-size components. Long-term creep-to-rupture tests have 
been made in order to confirm an extrapolation of creep rupture 
and creep data to the conditions governing HTR-specific operating 
times. The results obtained are presented in full detail. (orig.) 


8834 (INIS-RU-365, pp. 25-30) Influence of the space dis- 
cretization degree on the results of design modelling the 
dynamics of neutron fields of RBMK reactor. lonov, A.|.; Podla- 
zov, L.N.; Rogova, V.D. Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The problem of space discretization degree selection met when 
developing the kinetics space-dynamic models is discussed. The 
influence of reactor core space discretization on the results of 
modelling the dynamics of volume neutron fields is shown taking 
as an example the results of analysis of several RBMK reactor 
emergency modes. The calculations were made by means of the 
TRIADA three-dimensional dynamic program describing neutron 
flux behaviour in reactor core volume in one-group diffusion 
approximation with account for the physical characteristics distribu- 
tion. 4 refs., 13 figs. 


8835 (INIS-RU-365, pp. 41-43) Modelling thermohydrody- 
namic processes in steam-generating channel. Sakharova, 
T.Yu.; lonov, A.l. Ministerstvo Rossijskoj Federatsii po Atomnoj 
Ehnergii, Moscow (Russian Federation); Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The problem of modelling nonstationary coolant flow as a part of 
the channel reactor full-scale model is discussed. The liquid model 
of coolant one-dimensional flow with empirical corrections for 
nonequilibrium drop and steam slip is considered. The possibility of 
flow reverse both at separate sections and in the whole circuit is 
taken into account when formulating the problem. An_ implicit 
space-symmetrical difference scheme is composed on the base of 
the conservation equations. The results of the program verification 
using the standard tests are given. 4 figs. 


8836 (INIS-RU-365, pp. 47-51) A fast algorithm for calcu- 
lating full-scale three-dimensional neutron fields in a reactor. 
Afanas'ev, A.M.;  Afanas’eva, A.A. Ministerstvo Rossijskoj 
Federatsii po Atomnoj Ehnergii, Moscow (Russian Federation); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1991. 94p. 
(In Russian). tn Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94616244. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An algorithm giving an opportunity to reconstruct changes in the 
full-scale neutron fields observed after control rod displacement, 
channel reloading or other local reactivity insertion with satisfactory 
accuracy in three-dimensional configuration for the time less than 1 
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s using the IBM AT-386 type computer is suggested. The fast re- 
sponse is provided due to preliminary calculating the influence 
functions for each control, which later are stored in external mem- 
ory. The fast response obtained gives an opportunity to use the 
algorithm when developing the training simulator software. 2 refs. 


8837 (INIS-RU-372, pp. 20-26) Neutron characteristics of 
RBMK before Chernobyl accident and after introduction of 
measures to increase their safety. Borshchev, V.P. (Nauchno- 
Issledovatel’skij i Konstruktorskij Inst. Ehnergotekhniki, Moscow 
(Russian Federation)); Zhirnov, A.D.; Sirotkin, A.P.; Stenbok, |.A.; 
Cherkashov, Yu.M.; Burlakov, E.V.; Krayushkin, A.V.; Nikitin, V.D.; 
Romanenko, V.S.;  Tishkin, YuGosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1992. 96p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616109. Source: OSTI; NTIS (US Sales Only); 
INIS. 

During the analysis of the Chernobyl-4 accident a special atten- 
tion was paid to the positive void reactivity coefficient and the 
dynamic characteristics of emergency system. The role of the fac- 
tors in the accident is discussed. The description of technical 
measures, which were made after the accident in all RBMK reac- 
tors, is given. The measures include at first loading 80 additional 
rods for decreasing of the void reactivity coefficient and moderniza- 
tion of the design of control rods. The results of measuring of 
reactor characteristics after these measures are presented. Causes 
of reactor subcriticality decrease as a result of fulfilment of the 
measures for safety increasing are discussed. Some ways for 
safety increase are considered. 4 refs.; 9 figs.; 5 tabs. 


8838 (INIS-RU-372, pp. 44-50) The experience of RELAP4/ 
MOD6 adaptation to analysis of RBMK accidents resulting 
from postulated coolant loop ruptures. Dostov, A.!. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii); Moskalev, 
A.M.; Nikonov, A.P. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1992. S6p. (In Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616109. Source: OSTI; NTIS (US Sales Only); INIS. 

RELAP4-MOD6 program widely used for PWR and BWR reac- 
tors is applied to the study of channel-type reactors RBMK-1000 
and RBMK-1500 coolant loops thermohydraulics processes by ac- 
cidents resulting from postulated ruptures of a pressure circuit 
pipelines. At the first stage of calculations is solved the general cir- 
cuit problem. Then the service channel model is used for elaborate 
investigations of different power channels. The detailed description 
of the nodalization diagrams and used models is given. It is shown 
that fuel element can temperature variation during the first 20-30 s 
of the process has the character of a short-time splash. The tem- 
perature is maximal at ruptures with area of 25-30% of the 
pressure circuit pipeline cross section area. 2 refs.; 7 figs.; 6 tabs. 


8839 (INIS-RU-372, pp. 51-55) The role of spatial effects 
in measurements of physical characteristics in large power 
reactors. Krayushkin, A.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii); Kubarev, A.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1992. 96p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616109. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For measuring the physical characteristics in RBMK as in other 
power reactors the inversion-kinetic method is often used. The 
analysis of the measurement methods has revealed that the exper- 
imental reactivity value in the physically large reactors depends 
essentially on the number and positions of the reactimeter detec- 
tors. The direct modelling of experiments using non-stationary 
neutron codes is the method to prevent the incorrect interpretation 
of the experimental results. 7 figs.; 1 tab. 


8840 (INIS-RU-372, pp. 62-72) Physical characteristics of 
the critical assemblies with HTGR spherical fuel elements. 


Glushkov, E.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj 
Ehnergii); Davidenko, V.D.; Kaminskij, A.S. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1992. 96p..(In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616109. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The results of experimental and calculating investigations of criti- 
cal assemblies simulating features of physical of HTGR with 
spherical fuel elements and slightly enriched fuel at the ASTRA 
and GROG critical facilities are presented. Experimental data on 
the critical parameters, effects of reactivity, control rods worth in 
the radial reflector are given. Measurement results of spatial and 
energy neutron distributions are presented. The calculation results 
of neutron-physical characteristics of critical assemblies are com- 
pared with experimental data. Experimental test results of some 
methods and programs, used in HTGR calculations, are given. 14 
refs.; 10 figs.; 7 tabs. 


8841 (ORNL/FTR-4747) Participation in a management 
meeting under Annex 3 (Graphite) of the US Department of En- 
ergy — Japan Atomic Energy Research Institute Collaborative 
Agreement on High-Temperature Gas-Cooled Reactor Develop- 
ment: Foreign trip report, August 28-September 3, 1993. 
Burchell, T.D. Oak Ridge National Lab., TN (United States). 8 Sep 
1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94000506. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler participated in a management meeting under the 
USDOE/JAERI Collaborative Agreement on HTGRs. The meeting 
was the first for almost 18 months and, consequently, much 
progress had been made, both in the United States and Japan, in 
the area of graphite technology development. Specific collaborative 
efforts, as detailed in the Annex 3 test project plans, were 
discussed and new activities and milestones added where appropri- 
ate. The JAERI High Temperature Test Reactor (HTTR) project has 
progressed, and the traveler made a visit to the reactor construc- 
tion site. The reactor containment vessel has been constructed and 
pressure tested, and the reactor pressure vessel is currently under 
construction at Mitsubishi Heavy Industries. The HTTR is sched- 
uled to go critical in FY 1998. Ibaraki University has active 
research programs in the area of graphite and carbon-carbon (C/C) 
composite materials for fission and fusion reactor applications. 
Useful discussions were held in the area of radiation damage in 
carbon materials, and the traveler presented a seminar. 
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Refer also to citation(s) 9054, 9055, 9056, 9057, 9058, 10002, 
11317, 11318 


8842 (AECL—10642) A semi-mechanistic approach to cal- 
culate the probability of fuel defects. Tayal, M. (Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Opera- 
tions); Millen, E.; Sejnoha, R.; Valli, G. Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations. Oct 1992. 
24p. (CONF-921099-—: 3. international conference on CANDU fuel, 
Chalk River (Canada), 4-8 Oct 1992). Order Number DE94613838. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper the authors describe the status of a semi- 
mechanistic approach to the calculation of the probability of fuel 
defects. This approach expresses the defect probability in terms of 
fundamental parameters such as local stresses, local strains, and 
fission product concentration. The calculations of defect probability 
continue to reflect the influences of the conventional parameters 
like power ramp, burnup and CANLUB. In addition, the new 
approach provides a mechanism to account for the impacts of ad- 
ditional factors involving detailed fuel design and reactor operation, 
for example pellet density, pellet shape and size, sheath diameter 
and thickness, pellet/sheath clearance, and coolant temperature 
and pressure. The approach has been validated against a previous 
empirical correlation. AN illustrative example shows how the defect 
thresholds are influenced by changes in the internal design of the 
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element and in the coolant pressure. (Author) (7 figs., tab., 12 
refs.). 


8843 (AECL—10643) Assessing the mechanical perfor- 
mance of a fuel bundle: BEAM code description. Tayal, M. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Wong, B.J.; Lau, J.H.K.; Nicholson, A.M. 
Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations. Oct 1992. 47p. (CONF-921099-: 3. interna- 
tional conference on CANDU fuel, Chalk River (Canada), 4-8 Oct 
1992). Order Number DE94613839. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The computer code BEAM helps assess the mechanical integrity 
of a fuel bundle. This report describes the features and the valida- 
tion of the code. The focus of the code is to provide a fast and 
simple tool for calculating the following parameters of a fuel ele- 
ment and of the adjacent end plate: axial and lateral stiffness of 
the fuel element; spring constants of the end plate; stresses in the 
end plate and in the end cap/end plate weld; frequency of lateral 
vibrations (radial and tangential); collapse pressure; and buckling 
load. On-power effects such as pellet expansion, hourglassing, 
densification, creep and fission product swelling are especially 
important in these calculations. The code is based largely on ana- 
lytical closed-form equations. A small segment of the code contains 
numeric integrations. The rigidity enhancement factor is derived 
from on-power measurements of frequencies. The calculations of 
the code show reasonable agreement with axial and flexural rigidi- 
ties measured in out-reactor tests using many combinations of 
sheath and pellet dimensions and using various degrees of pellet/ 
sheath interferences. In addition, the calculations also compare 
well with measurements of lateral frequencies in out-reactor and 
in-reactor tests. The BEAM code is fast. To simulate a typical irra- 
diation history representing a residence period of about one year 
(136 time steps) the code requires 12 CP seconds on the Chalk 
River CYBER 990 computer. The turnaround time is about 20 sec- 
onds. The BEAM code was used in an investigation of end plate 
cracking in the Darlington reactor. The calculations suggested that 


the axial stiffness of the fuel elements is influenced significantly by 
element power, pellet densification, and sheath creep. Another ap- 
plication of BEAM involved the assessment of end plate integrity 
due to differential axial expansion of fuel elements in a low void re- 
activity bundle. (Author) (22 figs, tab., 16 refs.). 


8844 (AECL-—10685) Behaviour of Bruce NGS A fuel irra- 
diated to a burnup of ~ 500 MWh/kgU. Floyd, M.R.; Leach, D.A.; 
Moeller, R.E.; Elder, R.R.; Chenier, R.J.; O’Brien, D. Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Oct 1992. 22p. (CONF-921099—: 3. international conference 
on CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). Order Num- 
ber DE94613840. Source: OSTI; NTIS (US Sales Only); INIS. 

Fuel elements from three fuel bundles discharged from Bruce 
NGS A at burnups of 478 to 518 MWh/kgU were examined in the 
hot cell facilities at Chalk River Laboratories. The examination 
results show that the fuel operated at higher than expected tem- 
peratures, resulting in fission gas releases of up to (and probably 
exceeding) 24%. Sheathing strains of up to 3% were also ob- 
served, indicating a high level of peliet-clad interaction (PCl). This 
unexpected behaviour is believed to be related to a burnup- 
dependent reduction in UO, thermal conductivity. All of the outer 
elements examined from two of the bundles apparently experi- 
enced stress corrosion cracking-related failures in the end cap 
weld region and sheath as a result of PCI. No failures were ob- 
served in the elements examined from the third bundle. The factors 
believed to have primarily influenced performance are end cap 
weld geometry and UO. density. Pellet geometry, stack length and 
sheath properties may also have influenced performance. The re- 
sults of these examinations may help to facilitate performance 
enhancements to existing and future fuel bundle designs. Until 
such an optimization takes place, the current bundle average bur- 
nup limit in Ontario Hydro reactors of 450 MWh/kgU is justified. 
(Author) (13 refs., 10 figs., tab.). 


8845 (AECL-10730) Reduction of pressure tube/calandria 
tube contact conductance. Moyer, R.G.; Sanderson, D.B.; 
Rosinger, H.E. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. Nov 1992. 
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27p. Order Number DE94613844. Source: OSTI; NTIS (US Sales 
Only); INIS. 

One of the ways to increase the passive safety of a CANDU re- 
actor is to decrease the contact conductance between the pressure 
and calandria tubes during loss of coolant/loss of emergency core 
cooling (LOCA/LOECC) situations. For severe accident scenarios, 
we predict the pressure tube would overheat, deform and contact 
its surrounding calandria tube. Upon contact, heat stored in the 
pressure tube would be transferred across the interface to the ca- 
landria tube, conducted through the wall, and then transferred from 
the outer surface of the calandria tube into the surrounding moder- 
ator. The sudden transfer of heat could exceed the critical heat flux 
and cause film boiling on the calandria tube surface. During film 
boiling, the transfer of heat through the calandria tube to the mod- 
erator would be severely reduced, the temperature of the calandria 
tube would rise and fuel channel integrity could be at risk. A 
reduction in the pressure tube/calandria tube (PT/CT) contact con- 
ductance would help prevent the calandria tube from going into film 
boiling. This report summarizes the results of a test that 
demonstrated an order of magnitude reduction in the contact con- 
ductance. This test incorporates a wire screen in the fuel channel 
annulus next to the inner surface of the calandria tube. The screen 
effectively reduced the heat transfer rate during PT/CT contact, 
and the calandria tube remained in nucleate boiling throughout the 
experiment. This reduction in contact conductance significantly re- 
duces or eliminates the risk of the calandria tube being forced into 
film boiling during a postulated LOCA/LOECC. A demonstrated as- 
surance of nucleate boiling on the calandria tube surface would 
improve the passive safety of a CANDU fuel channel under postu- 
lated accident conditions. (Author) (12 figs., 3 refs.). 


8846 (BARC—1993/E/011) Dynamic analysis of contain- 
ment building of 500 MWe pressurised heavy water reactor 
using finite element method. Soni, R.S. (Bhabha Atomic Re- 
search Centre, Bombay (India). Reactor Engineering Div.); Rami 
Reddy, G.; Kushwaha, H.S.; Kakodkar, A. Bhabha Atomic Re- 
search Centre, Bombay (india). 1993. 237p. Order Number 
DE94613845. Source: OSTI; NTIS (US Sales Only); INIS. 

The reactor building essentially comprises of a double contain- 
ment system. The two containments viz. inner and outer 
containments (ICW and OCW), are axi-symmetric structures along 
with the raft and therefore an axi-symmetric finite element analysis 
of these should suffice. However, the inner containment is 
connected with the reactor internals (i.e. internal structures and ca- 
landria vault) at EL-130.0 meter elevation and thereby will have an 
interaction with the reactor internals. Exact modelling of this inter- 
action effect is a formidable task since the reactor internals are not 
axi-symmetric. Hence, an equivalent axi-symmetric model of the 
reactor internals was evolved in such a way that the dynamic char- 
acteristics of the interaction effect are preserved. Analysis of the 
containment building has been carried out for two mutually perpen- 
dicular horizontal directions (N-S) and (E-W) and the vertical 
direction using response spectrum and time history technique. Due 
credence was given to soil-structure interaction. This report 
presents the results and conclusions arrived at for these analyses. 
(author). 18 refs., 81 figs., 68 tabs., 3 appendixes. 


8847 (INFO—0370-2) Fuel channel refilling: Data analysis 
Il. Shoukri, M. (BSC Thermal Science Inc., Oakville, ON (Canada)); 
Abdul-Razzak, A. Atomic Energy Control Board, Ottawa, ON 
(Canada). Nov 1992. 186p. Project 2.177.2. Order Number 
DE94613846. Source: OSTI; NTIS (US Sales Only); INIS. 

This report extends the work reported in document INFO-0370 
on fuel channel refilling by providing analysis of the refilling tests 
conducted using the RD-14 and RD-14M test facilities. The analy- 
sis focuses on the general thermal-hydraulic characteristics of the 
facilities following various small and large inlet and outlet header 
breaks with emergency coolant injection. The two-fluid model 
thermal-hydraulic computer code CATHENA was tested against re- 
sults obtained from selected experiments carried out in the two 
facilities. Conclusions related to the effect of break size, mode of 
emergency core injection, primary pump operation and parallel 
channels are presented. (Author) (116 figs., 17 tabs., 53 refs.). 


8848 (INFO-0423) Positive void reactivity: An assess- 
ment of its treatment in safety analysis. Diamond, D.J. Atomic 
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Energy Control Board, Ottawa, ON (Canada). Sep 1992. 44p. 
Project 2.216.1. Order Number DE94613847. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report is a review of some of the important aspects of the 
analysis of large loss-of-coolant accidents (LOCAs). One important 
aspect is the calculation of positive void reactivity. To study this 
subject the lattice physics codes used for void worth calculations 
and the coupled neutronic and thermal-hydraulic codes used for the 
transient analysis are reviewed. Also reviewed are the measure- 
ments used to help validate the codes. The application of these 
codes to large LOCAs is studied with attention focused on the un- 
certainty factor for the void worth used to bias the results. Another 
aspect of the subject dealt with in the report is the acceptance 
criteria that are applied. This includes the criterion for peak fuel en- 
thalpy and the question of whether prompt criticality should also be 
a criterion. To study the former, fuel behavior measurements and 
calculations are reviewed. (Author) (49 refs., 2 figs., tab.). 


8849 (INFO-0431) AECB staff annual report of Bruce A 
NGS for the year 1991. Atomic Energy Control Board, Ottawa, ON 
(Canada). Nov 1992. 29p. Order Number DE94613848. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this report on Bruce A operations during 1991, AECB staff 
itemizes non-compliances with the operating licence. Non of the vi- 
olations that occurred at Bruce A resulted in any significant threat 
to public safety or well-being. There were no exposures of workers 
to radiation in excess of the regulatory requirements; however, 
there have been instances of uncontrolled contaminated areas and 
spread of contamination in the station. Releases of radioactive ma- 
terial to the environment were much below target. The performance 
of the four special safety systems has been good, with the excep- 
tion of shutdown system number two on Unit 3. A review of 
significant event reports and their causes has revealed an appar- 
ent lack of a system by which operations and maintenance work is 
verified as having been carried out correctly. There is a large back- 
log of maintenance work. Initiatives have been taken to correct this 
problem. Two important safety issues are discussed in detail. 
These are the chronic problem of leaking boiler tubes, and the po- 
tentially serious problem of fret marks on pressure tubes caused 
by abnormal fuel support. (Author). 


8850 (INFO—0432) AECB staff annual report of Bruce B 
NGS for the year 1991. Atomic Energy Control Board, Ottawa, ON 
(Canada). Nov 1992. 34p. Order Number DE94613849. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this account of Bruce NGS B station operation during the year 
1991 AECB staff have pointed out non-compliances with the oper- 
ating licence, which have been few in number and minor in degree 
of seriousness. There were no exposures of workers to radiation in 
excess of regulatory limits, but there were contraventions of the 
ALARA principle. Releases of radioactive material to the environ- 
ment have been well below the target levels. The performance of 
the four special safety systems has been good, except for the con- 
tainment system. A review of the significant event reports and the 
causes of the events has revealed a lack of a system by which op- 
erations and maintenance work could be verified to have been 
carried out as intended. In operations and maintenance the back- 
log of work to be done to regularize temporary changes to 
equipment (removal of jumpers), to carry out preventive mainte- 
nance (call-ups), and to make repairs (deficiency reports) has 
increased from that of the previous year. On the other hand, the 
station has reduced the number of temporary operating instructions 
(operating memos) to half of what it was last year. The fretting of 
steam generator tubes reported last year has not become worse. 
Nevertheless, inspections continue and modifications to the tube 
supports are underway. Overall plant chemistry has been accept- 
able. An Ontario Hydro assessment of the station found the station 
management's expectations for maintaining the margin of safety in 
the plant had not been properly communicated to all levels of sta- 
tion staff. The station is now attempting to correct this. Infractions 
of work protection procedures, which were the subject of many sig- 
nificant events, have led to changes in the procedures and resulted 
in a major training effort. AECB staff believe that Ontario Hydro 
has continued to operate Bruce NGS B in a safe manner, but have 
pointed out areas where improvement is required. (Author). 


8851 (INFO—-0433) AECB staff annual report of Darlington 
NGS for the year 1991. Atomic Energy Control Board, Ottawa, ON 
(Canada). Nov 1992. 28p. Order Number DE94613850. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Ontario Hydro operated Darlington in a safe manner in 1991. 
Ontario Hydro violated the Atomic Energy Control Regulations 
once and the physical security regulations three times in 1991. 
They failed to observe the Operating Licence conditions on ten oc- 
casions. The AECB did not find that the individual events had a 
significant impact on safety. There were no violations of the con- 
struction licence. None of the station staff received a radiation dose 
in excess of the regulatory limit. Radioactive emissions from the 
station were far below the regulatory limit. Special safety system 
performance was not fully satisfactory. Ontario Hydro failed to meet 
the unavailability targets for shutdown system one and the nega- 
tive pressure containment system. Ontario Hydro reported 
seventeen incidents under conditions of the Operating and Con- 
struction licences. Units 1 and 2 remained shut down for most of 
1991 because of unexplained fuel bundle damage in the reactor 
core. Ontario Hydro has decided to replace the main generator ro- 
tors because of cracks discovered on the rotor shaft. A fully 
modified rotor was installed on Unit 1. Ontario Hydro staff have a 
significant backlog of maintenance work. The Quality Improvement 
Program seemed to work well, resulting in some noticeable im- 
provements. Three Shift Supervisors and four Control Operators 
were licensed this year. All planned emergency exercises and drills 
took place as scheduled. Ontario Hydro identified and are address- 
ing several areas for improvement during the drills. Except for a 
power supply interruption to some IAEA equipment, Ontario Hydro 
achieved all its safeguards goals at Darlington in 1991. The Tritium 
Removal Facility (TRF) operated intermittently during 1991. Ontario 
Hydro is proceeding with the design and planning of an annex to 
the TRF to replace the present temporary facilities. (Author). 


8852 (INFO-0434) Annual report of the AECB on the Gen- 
tilly 2 nuclear generating station for 1991. Atomic Energy Control 
Board, Ottawa, ON (Canada). Nov 1992. 29p. (in French). Order 
Number DE94613851. Source: OSTI; NTIS (US Sales Only); INIS. 

This report from the Atomic Energy Control Board (AECB) is a 
detailed review of the operation of the Gentilly 2 nuclear generating 
station in 1991. AECB staff at the station as well as specialists in 
the Ottawa office have observed the operation of the station 
throughout the year. The AECB believes Hydro Quebec has oper- 
ated the station in a safe manner in accordance with its operating 
licence. Hydro-Quebec should, however, make more of an effort to 
resolve some issues under discussion with the AECB. In addition, 
the events reportable to the AECB should diminish in number and 
importance. 


8853 (INFO-0435) AECB staff annual report of Pickering 
NGS for the year 1991. Atomic Energy Control Board, Ottawa, ON 
(Canada). Nov 1992. 64p. Order Number DE94613852. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The AECB Pickering project staff, in cooperation with AECB staff 
in Ottawa, monitor the operation of Pickering NGS-A units 1-4 and 
Pickering NGS-B units 5-8 to ensure that Ontario Hydro operates 
the station in compliance with the licensing and safety require- 
ments of the Atomic Energy Control Board. This report presents 
the review of licensing issues and station performance during 
1991. Improvement over 1990 station operation occurred in the fol- 
lowing areas: availability of special safety systems; reduction of the 
station external dose; reorganization of station management to 
improve focus; station chemistry; housekeeping and material condi- 
tion; fuel handling capability; training of operators and maintenance 
staff. However, little change occurred and improvement is still 
needed in the following: compliance with operating licence; system 
surveillance program; station maintenance; environmental qualifica- 
tion; radiation emergency response; fire and rescue emergency 
response; limited capability to predict and prevent equipment fail- 
ures such as the boiler tube failure on unit 5. (L.L.). 


8854 (INFO-0436) AECB staff annual report of Point Lep- 
reau NGS for the year 1991. Atomic Energy Control Board, 
Ottawa, ON (Canada). Nov 1992. 32p. Order Number 
DE94613853. Source: OSTI; NTIS (US Sales Only); INIS. 
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This report is the Atomic Energy Control Board (AECB) assess- 
ment of the operation of Point Lepreau nuclear generating station 
during 1991. On-site project officers and Ottawa-based specialists 
monitored the plant throughout the year. The AECB believes that 
New Brunswick Power is operating the reactor safely and in accor- 
dance with its operating licence. New Brunswick Power have made 
good progress with changes to make sure the special safety sys- 
tems are operated to the highest possible standards. NB Power's 
financial restraints have not affected safe operation of the reactor; 
however, limited resources and an ambitious program of support 
for the first Romanian reactor could affect future operation. 


8855 (INIS-mf-13763) Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 342p. (CONF- 
8711342-: Canadian Nuclear Society international conference on 
CANDU maintenance, Toronto (Canada), 22-24 Nov 1987). Order 
Number DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 
The conference proceedings comprise 51 papers on the following 
aspects of maintenance of CANDU reactors: Major maintenance 
projects, maintenance planning and preparation, maintenance 
effectiveness, future maintenance issues, safety and radiation pro- 
tection. The individual papers have been abstracted separately. 


8856 (INIS-mf—13763, pp. 1.3-1.12) Anticipating mainte- 
nance needs of Ontario Hydro’s nuclear power plants. 
Bartholomew, R.W. (Ontario Hydro, Toronto, ON (Canada)). Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342-: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper is designed to outline maintenance needs in the mid- 
1990’s. Examples in the area of maintenance strategies, external 
influences and future tooling are presented in order to describe the 
nature of the maintenance challenges. The paper concludes that 
while the needs in some areas can be reasonably well defined, 
other areas remain uncertain. The implication is that while proac- 
tive maintenance is necessary, provision must be made to 
accommodate the unforeseen maintenance challenges which will 
undoubtedly materialize. 


8857 (INIS-mf-13763, pp. 2A.1-2A.10) Calandria tube re- 
placement in CANDU reactors. Brown, D. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Cassis, H.; Dicks, B. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 342p. (CONF-8711342-: Canadian Nuclear Soci- 
ety international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). In Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the procedure, planning and tooling required 
for calandria tube removal in CANDU reactors, and particularly the 
actual removal of the NO6 calandria tube in Bruce Unit 2. Only four 
calandria tubes have ever been replaced in operational CANDU 
reactors. This is in contrast with close to 1,000 pressure tubes re- 
moved from 1967 until 1987. Tooling, equipment and procedure 
refinement resulted in improvements to single calandria tube re- 
placement operations. Further improvements are expected from the 


ongoing studies for large scale calandria tube replacement pro- 
grams. 


8858 


(INIS-mf-13763, pp. 2A.11-2A.17) Pickering NGS-B 
calandria inlet line failures and repairs. Lees, A.R. (Ontario Hy- 
dro, Pickering, ON (Canada). Pickering Generating Station); 
Powell, R.J. Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 342p. (CONF-8711342—: Canadian Nuclear Society interna- 
tional conference on CANDU maintenance, Toronto (Canada), 
22-24 Nov 1987). In Proceedings of the Canadian Nuclear Society 


CANDU maintenance conference. Order Number DE94613582. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In September 1986 it was found that Unit 6 moderator was 
slowly being downgraded. By using tritium as a tracer and by ma- 
nipulating system pressures to reverse the leak direction, it was 
identified that the leak was at an interface of the moderator and 
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shield cooling system. The precise site of the leak was located 
using a remote viewing submarine. The leak was on the west ca- 
landria inlet line at a shield tank penetration. Alternate draining of 
the moderator, then the shield tank, was necessary. to repair the 
line. The east calandria inlet line was also found to be cracked al- 
though not leaking. This was repaired. The cause of failure was 
high cycle fatigue at a poor weld. A similar failure occurred on Unit 
5, and this was also repaired. 


8859 (INIS-mf—13763, pp. 2A.18-2A.20) Rolled joint separa- 
tion by shock heating. Cenanovic, M.B. (Ontario Hydro, Toronto, 
ON (Canada). Research Div.); Ng, M.K.C.; Malkiewicz, T.A.; Lee, 
J.T. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342-: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper describes the programs carried out at both Ontario 
Hydro Research and Bruce A Nuclear Generating Station for the 
successful implementation of the shock heating technique for the 
separation of calandria tube rolled joints of Channel B2N06 in 
Bruce Unit 2. 


8860 (INIS-mf-13763, pp. 2A.21-2A.27) Replacement of 
bearing journals on heat transport pumps at the Wolsung nu- 
clear generating station. Ricketts, W.E. (Korea Electric Co., 
Seoul (Korea, Republic of)); Kumar, A.N.; Kwon, O.C. Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 342p. (CONF- 
8711342-: Canadian Nuclear Society international conference on 
CANDU maintenance, Toronto (Canada), 22-24 Nov 1987). In Pro- 
ceedings of the Canadian Nuclear Society CANDU maintenance 
conference. Order Number DE94613582. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The major details of the inspection and replacement of the bear- 
ing journals on each of the four heat transport pumps (HTPs) at 
Wolsung nuclear generating station in Korea are presented in this 
paper. Investigation following fracture of one of the journals in 
1985 revealed that it was excessively hard. The journal material 
(ASTM A296 CA 40) is considered to be prone to stress corrosion 
fatigue if the hardness exceeds Re 40. In 1986 May, during a 
planned outage, the HTPs were disassembled, the journals were 
inspected, found to be excessively hard, and all were replaced. At 
the same time, the pump to motor couplings were all refurbished to 
ensure proper alignment. 


8861 (INIS-mf-13763, pp. 2A.28-2A.32) Bruce GS A calan- 
dria tube removal tooling and bulkhead welding tool. 
Wisniewski, J.T. (General Electric Canada Inc., Peterborough, ON 
(Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 342p. (CONF-8711342-: Canadian Nuclear Society interna- 
tional conference on CANDU maintenance, Toronto (Canada), 
22-24 Nov 1987). In Proceedings of the Canadian Nuclear Society 
CANDU maintenance conference. Order Number DE94613582. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A longitudinal crack in the full length of the calandria tube (C/T) 
at Bruce A Unit 2, channel N06, prevented the use of conventional 
tooling, i.e. expanding bung, for removal purposes. One alternative 
method was a welding tool developed by General Electric Canada 
to weld a bulkhead radially into the calandria tube, so that the bulk- 
head could then be used for pushing or pulling the C/T out of the 
reactor using a separate push/pull tool. This paper describes the 
design and development of the bulkhead welding tool, which, in the 
event, did not have to be used in channel NO6. 


8862 (INIS-mf-13763, pp. 2B.13-2B.20) Structure and 
management of LSFCRP organization during fuel channel in- 
stallation. Jessop, R.J. (Ontario Hydro, Pickering, ON (Canada). 
Pickering Generating Station). Canadian Nuclear Society, Toronto, 
ON (Canada). 1987. 342p. (CONF-8711342-—: Canadian Nuclear 
Society international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). In Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reviews the organizational structure developed to 
carry out fuel channel installation during the Large Scale Fuel 
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Channel Replacement Project (LSFCRP) at Pickering Nuclear Gen- 
erating Station. It details the evolution of the organization, and the 
requirements imposed by working in a radiation environment on a 
24 hour basis. The various components of the organizational struc- 
ture are presented, together with the various policies, agreements 
and systems implemented to control the organization. It is 
concluded that, when conducting major maintenance outages, tradi- 
tional station and construction organizations may be inefficient, and 
that an integrated project team approach should be considered. 


8863 (INIS-mf-13763, pp. 2B.21-2B.28) Program manage- 
ment for spring location and repositioning (SLAR) operations 
at Pickering NGS. Angus, D. (Ontario Hydro, Pickering, ON 
(Canada). Pickering Generating Station); Spooner, P. Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 342p. (CONF- 
8711342-: Canadian Nuclear Society international conference on 
CANDU maintenance, Toronto (Canada), 22-24 Nov 1987). In Pro- 
ceedings of the Canadian Nuclear Society CANDU maintenance 
conference. Order Number DE94613582. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In 1988 a major project was planned for Units 5 and 6 of Picker- 
ing NGS (Nuclear Generating Station). The project involved 
remotely locating and repositioning the four spacer (garter) springs 
separating each pressure tube from the surrounding calandria tube. 
This paper describes the requirements for SLAR, and the work be- 
ing undertaken at Pickering NGS to implement the project. 


8864 (INIS-mf-13763, pp. 2B.29-2B.33) Maintenance on an 
off-shore CANDU 600. Rummel, Erwin (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations). Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 342p. (CONF- 
8711342-: Canadian Nuclear Society international conference on 
CANDU maintenance, Toronto (Canada), 22-24 Nov 1987). In Pro- 
ceedings of the Canadian Nuclear Society CANDU maintenance 
conference. Order Number DE94613582. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The establishment of a comprehensive maintenance program for 
the Embalse off-shore CANDU 600 MW station, built by AECL in 
Argentina, is described. Following some discussion regarding dif- 
ferences between an off-shore and domestic environment, the 
objectives for a successful maintenance program are defined, and 
maintenance philosophy is briefly addressed. The method of pro- 
gram implementation described centres around the main aspects: 
people, procedures, spare-parts and repair facilities, and planning. 
Organizational aspects are reviewed at various stages of project 
advancement, from construction to commissioning to full power 
operation. The structure and functions of the maintenance staff or- 
ganization are outlined at the time of provisional acceptance of the 
station by the client. 


8865 (INIS-mf-13763, pp. 2B.34-2B.38) Maintenance fore- 
casting model (MFM): A rigorous approach to assessing plant 
needs. Tremblay, P.F. (Ontario Hydro, Pickering, ON (Canada). 
Pickering Generating Station); Tulette, M.V. Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1987. 342p. (CONF-8711342—: 
Canadian Nuclear Society international conference on CANDU 
maintenance, Toronto (Canada), 22-24 Nov 1987). In Proceedings 
of the Canadian Nuclear Society CANDU maintenance conference. 
Order Number DE94613582. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The Maintenance Forecasting Model (MFM) was developed as a 
Lotus 1-2-3 application to predict manpower requirements for main- 
tenance at Pickering Nuclear Generating Station. Up to the time of 
writing, the MFM had given reasonably accurate predictions. Its 
primary limitations stem from the fact that it is dependent on a spe- 
cific maintenance strategy, particularly 24 hour shift operation. 


8866 (INIS-mf—13763, pp. 2B.5-2B.12) Computerized main- 
tenance management system. Rivard, L. (Hydro-Quebec, 
Gentilly, PQ (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 342p. (CONF-8711342-—: Canadian Nuclear Soci- 
ety international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). In Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 


At Gentilly-2 nuclear power station, Hydro-Quebec uses a VAX 
11/780 mini-computer, and CHAMPS (Computerized History and 
Maintenance Planning System) software by SCI (Systems Coordi- 
nation Inc.), for their maintenance management system. 


8867 (INIS-mf—13763, pp. 2C.1-2C.4) Maintenance quality 
assurance. Walker, |. (Ontario Hydro, Tiverton, ON (Canada). 
Bruce Nuclear Generating Station-A). Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 342p. (CONF-8711342-: Canadian 
Nuclear Society international conference on CANDU maintenance, 
Toronto (Canada), 22-24 Nov 1987). In Proceedings of the Cana- 
dian Nuclear Society CANDU maintenance conference. Order 
Number DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with recent (at the time of writing) changes in 
the maintenance practices at Bruce Nuclear Generating Station A 
brought about by the operations quality assurance program. 
Changes to the original preventive maintenance program include 
new requirements specified by the Canadian Standards Associa- 
tion N286 series of standards on quality assurance for nuclear 
power plants. Other changes resulted from quality audits. The ob- 
servations of maintenance staff on the quality assurance process 
are included in this paper. 


8868 (INIS-mf-13763, pp. 2C.5-2C.6) Maintenance strate- 
gies for Incoloy-800 heat exchangers cooled by service water. 
Babe, W.G. (Ontario Hydro, Toronto, ON (Canada)); Paetzold, H.H. 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342—: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

About 4% of the total production losses experienced by Ontario 
Hydro’s nuclear generating stations (NGS) (at the time of writing) 
has been attributable to heat exchanger (HX) maintenance. One of 
the most significant problems has been the failure of the Pickering 
Nuclear Generating Station B Incoloy-800 (I-800) tubed moderator 
HX’s due to corrosion under service water deposits. Darlington 
NGS shutdown cooling HX’s and Unit 1 and 2 moderator HX’s plus 
all Bruce NGS moderator HX’s are also tubed with |-800 and 
cooled by service water. A strategy consisting of tube bundle 
replacement combined with preventive maintenance has been de- 
veloped to minimize the impact of |-800 corrosion. 


8869 (INIS-mf—13763, pp. 2C.7-2C.10) Analysis of produc- 
tion losses during a major outage, Pickering G.S. Units 1/2 
retube. Pearson, P. (Ontario Hydro, Pickering, ON (Canada). Pick- 
ering Generating Station). Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 342p. (CONF-8711342-: Canadian Nuclear Soci- 
ety international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). In Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

At the time of writing, Ontario Hydro had recently completed the 
removal and subsequent replacement of fuel channel components 
in Pickering Units 1 and 2. To assist in future retubing, an analysis 
was made of lost man-hours incurred. The lost time was associ- 
ated with radiological concerns (particularly carbon-14), equipment 
failures, scheduling shift changes and lunch breaks, and higher- 
priority work (not having a team completely dedicated to retubing). 


8870 (INIS-mf-13763, pp. 3A.1-3A.5) Mandatory testing of 
safety systems at an operating CANDU plant. Schaubel, T.E. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); McGregor, A.T.; Loughead, D.A. Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 342p. (CONF- 
8711342-—: Canadian Nuclear Society international conference on 
CANDU maintenance, Toronto (Canada), 22-24 Nov 1987). In Pro- 
ceedings of the Canadian Nuclear Society CANDU maintenance 
conference. Order Number DE94613582. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Mandatory tests are tests of safety-related systems which must 
be done at regularly scheduled intervals. Generally, the testing is 
done on systems which are not normally active, and it is the main 
method of identifying problems with those systems. The Mandatory 
Testing Program at Point Lepreau Generating Station evolved over 
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five years of plant commissioning and operation. The experience of 
other utilities has been included. The flow, collection, and storage 
of information requires extensive use of computer facilities. 


8871 (INIS-mf-13763, pp. 3A.15-3A.21) Strategy for suc- 
cess in maintenance management at Point Lepreau nuclear 
generating station. White, R.M. (New Brunswick Electric Power 
Commission, Coleson Cove Generating Station, Saint John, NB 
(Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 342p. (CONF-8711342—: Canadian Nuclear Society interna- 
tional conference on CANDU maintenance, Toronto (Canada), 
22-24 Nov 1987). In Proceedings of the Canadian Nuclear Society 
CANDU maintenance conference. Order Number DE94613582. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Improvements in availability of the station and in productivity of 
workers were achieved at Point Lepreau Nuclear Generating Sta- 
tion through implementation of a Maintenance Management 
System, which incorporates work planning and outage manage- 
ment techniques. Eight software systems on a VAX 11/70 
minicomputer control work orders, temporary and permanent de- 
sign changes, parts and material inventories, time keeping, and 
project management. All maintenance is coordinated through a reg- 
ular planning meeting. 


8872 (INIS-mf-13763, pp. 3A.30-3A.33) In-house manufac- 
turing of spare and replacement parts: The future challenge. 
Mika, K. (Ontario Hydro, Tiverton, ON (Canada). Bruce Nuclear 
Generating Station-A). Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 342p. (CONF-8711342-: Canadian Nuclear Soci- 
ety international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). in Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

All three basic components of manufacturing of spare and 
replacement parts, i.e. fabrication capability, technical support ca- 
pability, and quality assurance, have been analyzed and found to 
be essentially in place at Bruce ’B’ Nuclear Generating Station, but 
some need for improvements has been indicated. 


8873 (INIS-mf-13763, pp. 3A.34-3A.41) Limitorque opera- 
tors: An execise in optimized reliability. Bharatwal, D. (Ontario 
Hydro, Pickering, ON (Canada). Pickering Generating Station). 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342—: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Electrically operated valves are widely used in nuclear power 
generating stations (NGSs) world-wide. Their reliability is of crucial 
importance, especially in safety systems such as emergency 
coolant injection systems. High failure rates at NGSs in Ontario 
and the USA showed the need for a detailed study of the reliability 
of these valves. A study was performed and a program put in 
place to ensure continued high performance of valve operators at 
Pickering NGS, and to ensure that targets for availability were met 
and maintained. 


8874 (INIS-mf-13763, pp. 3A.6-3A.14) Nuclear plant life 
assurance (NPLA) program for Ontario Hydro’s nuclear gener- 
ating stations. Chadha, J.A (Ontario Hydro, Toronto, ON 
(Canada)); Daly, I.N.; MacTavish, B.D. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 342p. (CONF-8711342-: Canadian 
Nuclear Society international conference on CANDU maintenance, 
Toronto (Canada), 22-24 Nov 1987). In Proceedings of the Cana- 
dian Nuclear Society CANDU maintenance conference. Order 
Number DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

A formal Nuclear Plant Life Assurance (NPLA) program is pro- 
posed for Ontario Hydro’s nuclear plants, with the objectives of 
plant life assurance and preserving the option of plant life exten- 
sion. An NPLA methodology for an assessment of age-related 
degradation, and for an engineering evaluation of plant compo- 
nents has been developed, and is presented in this paper. A list of 
critical plant components whose failure would have the biggest im- 
pact on cost, reliability, safety, and life of the plant has been 
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prepared. An initial review indicates that a majority of critical com- 
ponents can support a reliable life of 40 years and beyond, 
provided that a proactive and systematic approach to early detec- 
tion of age-related degradation, to data gathering, to preventive 
maintenance, and to research and development, be adopted. 


8875 (INIS-mf-13763, pp. 3B.1-3B.4) Automated vs. mech- 
anized welding tooling. Levan, Bruce (Ontario Hydro, Toronto, 
ON (Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 342p. (CONF-8711342-: Canadian Nuclear Society interna- 
tional conference on CANDU maintenance, Toronto (Canada), 
22-24 Nov 1987). In Proceedings of the Canadian Nuclear Society 
CANDU maintenance conference. Order Number DE94613582. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Some problems were encountered in welding the end fittings to 
the calandria tube attachments during pressure tube replacements 
at Pickering and Bruce nuclear generating stations. Because mech- 
anized welding could not detect or compensate for mispositioned 
welding torches or poor fit-up, therefore seven welding defects oc- 
curred at Pickering. It is stated that a vision-sensing seam tracker 
would eliminate defective welds, if the deficiencies of such systems 
could be overcome. 


8876 (INIS-mf-13763, pp. 3B.12-3B.16) Snubbers: operat- 
ing problems, present day solutions. Stubley, P.H. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Schwarzkopf, H. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 342p. (CONF-8711342—: Canadian Nuclear Soci- 
ety international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). In Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 
Approximately 100 snubbers are installed in each CANDU unit li- 
censed in the early 1980's. Light water reactors licensed in the 
same era typically have 1000 to 2000. Experience has shown that 
snubbers pose a safety hazard and an economic burden. AECL 
has recommended the elimination of snubbers by replacing them 
with other restraints, or by designing less rigid piping systems. 


8877 (INIS-mf-13763, pp. 3B.17-3B.21) Proposed baseline 
for large scale fuel channel replacement of Pickering G.S. 
Units 3/4. Pearson, P. (Ontario Hydro, Pickering, ON (Canada). 
Pickering Generating Station). Canadian Nuclear Society, Toronto, 
ON (Canada). 1987. 342p. (CONF-8711342—: Canadian Nuclear 
Society international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). In Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

The large Scale Fuel Channel Replacement Program (LSFCRP) 
completed on Pickering Units 1 and 2 provided a wealth of informa- 
tion and experience which was used to plan the somewhat different 
baseline option proposed for Pickering 3 and 4. One important dif- 
ference was the proposal to replace the end-fittings on both sides. 


8878 (INIS-mf—13763, pp. 3B.22-3B.25) Fuel channel main- 
tenance future directions. Dalton, K.C. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations). 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342-: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the CANDU 300 design, the fuel channels have been re- 
designed to facilitate their replacement. Important features of the 
new design are: Combined pressure tube and calandria tube 
module; Small diameter inlet end to permit one-piece module in- 
stallation; Single-ended restraint and fuelling to reduce complexity 
and improve access; Smooth bore with minimum crud traps and 


stagnant areas; The capability of detecting and isolating leaking 
channels. 


8879 


(INIS-mf-13763, pp. 3B.26-3B.31) Maintainability of 
CANDU 300. Candlish, J.R. (Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations). Canadian Nuclear 
Society, Toronto, ON (Canada). 1987. 342p. (CONF-8711342-: 
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Canadian Nuclear Society international conference on CANDU 
maintenance, Toronto (Canada), 22-24 Nov 1987). In Proceedings 
of the Canadian Nuclear Society CANDU maintenance conference. 
Order Number DE94613582. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper discusses the provisions for maintainability and re- 
placement which have been incorporated into the CANDU 300. 
Plant layout, building layouts, zoning, maintenance building design, 
and in-service inspection plans are described. Process system 
maintainability and equipment removal paths are described. Re- 
placement of components other than fuel channels and steam 
generators can generally be accommodated within a routine out- 
age. The 232 fuel channels can be replaced in 92 days. 


8880 (INIS-mf—13763, pp. 3B.5-3B.12) Vibration monitoring 
of heat transfer equipment and piping systems in operating 
CANDU stations. Anderson, H.L. (Ontario Hydro, Toronto, ON 
(Canada). Research Div.); Forest, J.\W. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 342p. (CONF-8711342-—: Canadian 
Nuclear Society international conference on CANDU maintenance, 
Toronto (Canada), 22-24 Nov 1987). In Proceedings of the Cana- 
dian Nuclear Society CANDU maintenance conference. Order 
Number DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

Ontario Hydro Research Division has developed vibration moni- 
toring procedures that have been used successfully to detect and 
solve vibration problems in heat transfer equipment and piping sys- 
tems at Ontario Hydro’s CANDU stations. The purpose of the 
paper is to illustrate the value of vibration monitoring in preventive 
and predictive maintenance on installed systems. The theory and 
practice involved in the monitoring procedures is described. The 
application of the procedures is illustrated by case studies drawn 
from recent field experiences in CANDU stations. 


8881 (INIS-mf—13763, pp. 3C.1-3C.10) Overview of Picker- 
ing NGS Units 1 and 2 retube outage. Talbot, K.H. (Ontario 
Hydro, Pickering, ON (Canada). Pickering Generating Station); 
Murdoch, B.J. Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 342p. (CONF-8711342-: Canadian Nuclear Society interna- 
tional conference on CANDU maintenance, Toronto (Canada), 
22-24 Nov 1987). In Proceedings of the Canadian Nuclear Society 
CANDU maintenance conference. Order Number DE94613582. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After the Pickering NGS Unit 2 pressure tube failure in August 
1983, a decision was made in March 1984 to replace all the 
pressure tubes from both Unit 1 and Unit 2. This retubing was ac- 
complished over a three year period, together with a program of 
inspection, maintenance, and modification on other systems. 
Equipment was put in a short term mothballed state at the com- 
mencement of the outage, and a thorough recommissioning of all 
systems, both old and new, was carried out during restart. This pa- 
per provides an overview of the program, highlighting successes 
and difficulties, and recommending changes for future retubing pro- 
jects. 


8882 (INIS-mf-13763, pp. 3C.11-3C.18) Pickering NGS 
equipment condition after 12 years of operation. Kapaklili, T.O. 
(Ontario Hydro, Pickering, ON (Canada). Pickering Generating Sta- 
tion). Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
342p. (CONF-8711342—: Canadian Nuclear Society international 
conference on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper describes the results of an extensive inspection of 
Pickering 1 and 2 performed during retubing. Where degradation of 
equipment was discovered, possible causes and corrective action 
are discussed. Recommendations for the future are provided. Ero- 
sion and corrosion in the piping and heat exchanger tubes was 
mainly caused by condenser leaks and two-phase flow. Compo- 
nents of service water systems had been affected by the lake 
water. 


8883 (INIS-mf-13763, pp. 3C.19-3C.24) Equipment preser- 
vation for a 4-year outage of Pickering NGS Units 1 and 2. 
Talbot, K.H. (Ontario Hydro, Pickering, ON (Canada). Pickering 
Generating Station); Wieckowski, J.T. Canadian Nuclear Society, 


Toronto, ON (Canada). 1987. 342p. (CONF-8711342-: Canadian 
Nuclear Society international conference on CANDU maintenance, 
Toronto (Canada), 22-24 Nov 1987). In Proceedings of the Cana- 
dian Nuclear Society CANDU maintenance conference. Order 
Number DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

During the outage for retubing of Pickering Units 1 and 2, it was 
necessary to place systems in a state which would inhibit degrada- 
tion of equipment. This state is known as ‘lay-up’. Lay-up 
conditions for major systems are described, together with 
information on organization, some problems, remedies, and recom- 
mendations for the future. The lay-up techniques were successful, 
with little evidence of degradation of equipment. 


8884 (INIS-mf-13763, pp. 3C.25-3C.30) Pickering Units 1 
and 2 restart process: How do you commission an old unit 
using new tricks. Austin, D.G. (Ontario Hydro, Pickering, ON 
(Canada). Pickering Generating Station); Talbot, K.H. Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 342p. (CONF- 
8711342-: Canadian Nuclear Society international conference on 
CANDU maintenance, Toronto (Canada), 22-24 Nov 1987). In Pro- 
ceedings of the Canadian Nuclear Society CANDU maintenance 
conference. Order Number DE94613582. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper discusses a simplified version of the commissioning 
process used to return Pickering 1 and 2 to service following ap- 
proximately four years of outage for retubing. The results of the 
application of this process are given in the form of significant 
events in the commissioning program from which lessons for future 
outages may be drawn. Special attention is paid to the importance 
of involving the design group, and of participation of the regulatory 
authority. The necessity for a comprehensive and realistic testing 
program is also demonstrated. 


8885 (INIS-mf—13763, pp. 3C.31-3C.34) The application of 
hydraulic stud tensioning equipment at Pickering nuclear gen- 
erating station. Dunlop, J.C. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations); Tremblay, P.F. 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342—: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper describes the use of modern multi-head stud tension- 
ing equipment during the April 1987 shutdown of Pickering 8, to 
achieve leak-tight channel-to-tubesheet joints in shutdown-cooling 
heat exchangers and moderator heat exchangers. The paper sur- 
veys the theory, describes the equipment and methodology, and 
reports the leak-tightness and manrem exposure results. 


8886 (INIS-mf-13763, pp. 3C.35-3C.43) Major turbine gen- 
erator shaft realignment. Howard, K.R. (Ontario Hydro, Pickering, 
ON (Canada). Pickering Generating Station); Henderson, T.A. 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342-—: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pickering-1 turbine generator was found to have significant shaft 
misalignment. The cause of the misalignment was traced to un- 
even settling of the supporting foundation. The machine was 
completely realigned by lowering the high-pressure and the first 
low-pressure turbine and the accompanying bearings. Settlement 
of foundations was also discovered at other Pickering units, but the 
conditions of alignment did not warrant major turbine repositioning 
at the time. Monitoring of foundation movement and turbine gener- 
ator alignment is continuing. A computer-aided laser alignment 
instrument has been developed, and will be used for all future tur- 
bine generator alignments at Pickering. 


8887 (INIS-mf-13763, pp. 4A.1-4A.6) The impact of long- 
lived particulates on the Pickering NGS retubing program. 
Koehl, E.S. (Ontario Hydro, Pickering, ON (Canada). Pickering 
Generating Station). Canadian Nuclear Society, Toronto, ON 


ERA Vol. 19, No. 4 151 





21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 


2104 Power Reactors, Nonbreeding, Otherwise Moderated Or Unmoderated 


(Canada). 1987. 342p. (CONF-8711342-—: Canadian Nuclear Soci- 
ety international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). In Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

During retubing of Pickering 1 and 2, contamination by carbon-14 
particulate was discovered. The source of the carbon-14 was acti- 
vation of the nitrogen in the annular space between the calandria 
tubes and pressure tubes. This paper discusses the origin and na- 
ture of the particulate hazard, workplace hazard controls, protective 
equipment, contamination monitoring, and dosimetry for carbon-14. 


8888 (INIS-mf-13763, pp. 4A.16-4A.19) In-vault shielding 
equipment Pickering 1 and 2 retubing. Bethune, W.J. (General 
Electric Canada Inc., Peterborough, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1987. 342p. (CONF- 
8711342-: Canadian Nuclear Society international conference on 
CANDU maintenance, Toronto (Canada), 22-24 Nov 1987). In Pro- 
ceedings of the Canadian Nuclear Society CANDU maintenance 
conference. Order Number DE94613582. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Two types of shielding equipment were provided by General 
Electric Canada for use in the reactor vault for the Pickering 1 and 
2 channel replacement program. These were the personnel shield- 
ing equipment for use at the face of the reactor, and the in-station 
flask for transporting the active components from the vault to the 
waste component disposal area. This paper describes the equip- 
ment, the effectiveness of the shielding provided, and the 
adaptability to future fully remote fuel channel replacement. 


8889 (INIS-mf-13763, pp. 4A.28-4A.34) Radiation field con- 
trol in Ontario Hydro reactors. Skelton, P.H. (Ontario Hydro, 
Toronto, ON (Canada)); Lacy, C.S.; Eatock, J.W. Canadian Nuclear 
Society, Toronto, ON (Canada). 1987. 342p. (CONF-8711342-: 
Canadian Nuclear Society international conference on CANDU 
maintenance, Toronto (Canada), 22-24 Nov 1987). In Proceedings 
of the Canadian Nuclear Society CANDU maintenance conference. 
Order Number DE94613582. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The main contributor to radiation fields found during maintenance 
of the Primary Heat Transport (PHT) System components of On- 
tario Hydro reactors is Cobalt-60. Techniques have been developed 
to control these radiation fields. This paper discusses two of these 
techniques with reference to the eight-unit Pickering Nuclear Gen- 
erating Station. For newer reactors (Units 5-8) reducing the amount 
of cobalt in the materials of construction has successfully reduced 
Cobalt-60 radiation fields. For older reactors (Units 1-4), where re- 
duced cobalt was not specified, chemical decontamination of the 
PHT system has effectively reduced radiation fields when required. 


8890 (INIS-mf-13763, pp. 4A.7-4A.15) Contamination con- 
trol during Pickering Units 1 and 2 LSFCRP. Robbins, T.A. 
(Ontario Hydro, Pickering, ON (Canada). Pickering Generating Sta- 
tion); Dereski, T.A. Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 342p. (CONF-8711342—: Canadian Nuclear Soci- 
ety international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). In Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 
Replacement of the pressure tubes in Pickering 1 and 2 was hin- 
dered by carbon-14 particulate contamination. The carbon-14 was 
created by neutron irradiation of the nitrogen annulus gas. Various 
operations, but especially induction heating of rolled joints, caused 
the expulsion of carbon-14 particulate into the fueling machine 
vaults. To control the spread of contamination, the program had to 
be changed. Process logic was modified, tools were redesigned, 
and operating procedures were revised. Regular monitoring was in- 
stituted, and the fuelling machine vaults had to be decontaminated. 


8891 (INIS-mf-13763, pp. 4B.1-4B.6) Waterlancing for 
CANDU SG’s: An update. Schneider, W.G. (Babcock and Wilcox 
Canada Ltd., Cambridge, ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 342p. (CONF-8711342—: Canadian 
Nuclear Society international conference on CANDU maintenance, 
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Toronto (Canada), 22-24 Nov 1987). In Proceedings of the Cana- 
dian Nuclear Society CANDU maintenance conference. Order 
Number DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

Waterlancing for the removal of deposits from tube sheets of 
steam generators (SGs) had at the time of writing been performed 
at two CANDU locations. The first project was a demonstration on 
one SG at Pickering-1. The second was the full-scale waterlancing 
of all four SGs at Point Lepreau. Both projects involved the devel- 
opment of special lancing devices for use with an existing system. 
In both cases, the results showed that the SGs could be lanced, 
but at a slow rate, given the hardness of the sludge. In both cases, 
tube erosion was confirmed not to be a problem. The paper re- 
views these programs. 


8892 (INIS-mf-13763, pp. 4B.11-4B.15) Examination of 
core components removed from CANDU reactors. Cheadle, B.A 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Coleman, C.E.; Rodgers, D.K.; Davies, P.H.; 
Griffiths, M. Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 342p. (CONF-8711342—: Canadian Nuclear Society interna- 
tional conference on CANDU maintenance, Toronto (Canada), 
22-24 Nov 1987). In Proceedings of the Canadian Nuclear Society 
CANDU maintenance conference. Order Number DE94613582. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published as report AECL—9710. 

Many components have been removed from the core of CANDU 
reactors for examination and testing in the shielded facilities at 
Chalk River and Whiteshell laboratories. The components exam- 
ined include pressure tubes, calandria tubes, garter springs, end 
fittings, liquid zone control units, and flux detectors. The results 
from these examinations have provided solutions to problems, and 
continually provide information to help understand the processes 
that may limit the lifetime of a component. 


8893 (INIS-mf-13763, pp. 4B.16-4B.23) The SLAR (spacer 
location and repositioning) tool. Hopkins, J.R. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations). 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342-: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The SLAR tool is a multifunctional device for locating and reposi- 
tioning pressure tube to calandria tube spacers in a CANDU 
nuclear reactor. Eddy current and ultrasonic probes are used to 
detect the location of the spacers, measure the pressure tube to 
calandria tube gap, determine the tilt of the spacers, and inspect 
the pressure tube for indications of cracked hydride blisters. Hy- 
draulic jacks are used to unload the spacers, and electromagnetic 
devices are used to move the spacers. The tool was extensively 
tested in a mock-up of a CANDU reactor. A demonstration of the 
tool was performed on a single fuel channel at the Pickering Nu- 
clear Generating Station. 


8894 (INIS-mf-13763, pp. 4B.24-4B.28) Flow and vibration 
analysis to upgrade a CANDU heat exchanger. Frisina, V.C 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Carlucci, L.N.; Pettigrew, M.J.; Crawford, 
R.M. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
342p. (CONF-8711342—: Canadian Nuclear Society international 
conference on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper presents an example to illustrate the use of two- 
dimensional flow calculations to optimize the location of sealing 
strips and rods in a shell-and-tube heat exchanger. This is done to 
minimize flow maldistribution and potential flow-induced vibration 
damage without significantly de-rating the unit. The calculations are 
carried out for an existing design. 


8895 (INIS-mf-13763, pp. 4B.29-4B.34) Leak locating in 
Bruce NGS-A steam generators using gas tracer techniques. 
Vandergeest, J.H. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Recoskie, L.J.; Aikin, J.A. 
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Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342—: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In 1981, Ontario Hydro requested development of a leak locating 
technique capable of locating a 0.5 kg.h~'’ heavy water leak within 
72 h of access to the steam generator head. A gas tracer tech- 
nique has been developed to the point where it can now be used 
in the station to locate such leaks. The technique consists of pres- 
surizing the shell side to 450 kPa with a sulfur hexafluoride air 
mixture and sampling on the tube side. To speed up the search, a 
multi-tube sampler is used to sniff a number of tubes simultane- 
ously. The technique as proposed requires a man to enter the 
steam generator head, but can be adapted for use from outside 
the steam generator head. The development equipment and proce- 
dures required to complete a search are described. 


8896 (INIS-mf-13763, pp. 4B.7-4B.10) Tooling to obtain 
samples of pressure tube material in reactor for deuterium 
analysis. Muth, W.E. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); Cox, C.A.; Joynes, R. 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342-: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Special tooling was developed at Chalk River Laboratories to cut 
a sample from a CANDU pressure tube without removing the tube 
from the reactor. Only a small amount of material is removed for 
deuterium analysis (about 50 mg), and the contour of the cut is 
carefully controlled so that tube integrity is preserved. This paper 
describes the tool and its development, and discusses the results 
of laboratory and in-reactor tests. 


8897 (INIS-mf-13763, pp. 4C.1-4C.5) Operations planning 
for axial repositioning of fuel channel assemblies in Bruce nu- 
clear generating station ’A’. Day, R.C. (Ontario Hydro, Toronto, 
ON (Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1987. 342p. (CONF-8711342-—: Canadian Nuclear Society interna- 
tional conference on CANDU maintenance, Toronto (Canada), 
22-24 Nov 1987). In Proceedings of the Canadian Nuclear Society 
CANDU maintenance conference. Order Number DE94613582. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The operations planning for the repositioning of fuel channel as- 
semblies in Units 1 to 3 of the Bruce Nuclear Generating Station 
‘A’ is presented. The restrictions and limitations of the specialized 
tooling, equipment and reactor components are discussed in terms 
of the impact on overall reactor processing strategy. The use of a 
shifting simulation computer program permitted the the continual 
revision of daily plans to optimize operations based on the rate of 
processing for each of two shield cabinets. The procedures and 
methods of implementing the operations plans are finally pre- 
sented. 


8898 (INIS-mf—13763, pp. 4C.15-4C.20) The impact of envi- 
ronmental qualification of safety related equipment on future 
maintenance activities at Darlington NGS. Ballard, J.G. (Ontario 
Hydro, Bowmanville (Canada). Darlington Nuclear Generating Sta- 
tion). Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
342p. (CONF-8711342—: Canadian Nuclear Society international 
conference on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

CANDU nuclear station owners are faced with and increasing 
amount of equipment considered to be safety related and required 
to operate successfully during common mode design basis events 
(CMDBE), such as earthquakes, loss of coolant accidents, main 
steam line breaks, etc. Designers are faced with the task of either 
protecting this equipment from the consequence of the events, or 
supplying equipment which will operate in the environment ex- 
pected during these events. This trend has continued at Darlington 
Nuclear Generating Station (NGS) with the identification of 125 


safety related systems which must perform a function during or af- 
ter the CMDBE. in addition to protecting or hardening the safety 
related equipment, the designers must also provide assurance that 
the equipment is capable of operating reliably during any of these 
events. At Darlington NGS, the effects of aging mechanisms on 
components of safety related equipment is also being taken into 
account. This paper describes the Darlington Environmental Quali- 
fication Program, and discusses how it will change the nature of 
safety related equipment maintenance, surveillance, and replace- 
ment programs. 


8899 (INIS-mf-13763, pp. 4C.7-4C.10) Ontario Hydro nu- 
clear generating division information systems at Darlington 
NGS. Norman, P. (Ontario Hydro, Bowmanville (Canada). Darling- 
ton Nuclear Generating Station); Edey, W.B.; Meraw, D-F. 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342-—: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper deals with information systems installed at Darlington, 
and which were also in the process of being installed at Pickering 
at the time of writing. The systems comprise the following - a staff 
information system, a materials management system, equipment 
spare parts, a work management system, cost reporting and control 
system, document management system, professional office system, 
computer aided drafting, chemistry laboratory system. With the ex- 
ception of the computer aided drafting and the chemistry laboratory 
system, all the systems are mounted on a central IBM mainframe. 
This paper outlines an overview of these systems, a brief descrip- 
tion of the work management system, the way in which they are all 
used, the costs associated with them, and the benefits resulting. 


8900 (INIS-mf-13764, pp. 15-30) Korea’s Team CANDU. 
Hun, C.B. (Korea Electric Power Corp. (Korea, Republic of)); 
Petrunik, K.J. Canadian Nuclear Association, Toronto, ON 
(Canada). 1992. 449p. (CONF-920641-—: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 
St. John (Canada), 7-10 Jun 1992). In Proceedings of the 32. an- 
nual conference of the Canadian Nuclear Association. Order 
Number DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

KEPCO (Korean Electric Power Corp.) with the support of AECL 
and other Korean and Canadian subcontractors has created a 
strong multi-company team to ¢xecute design and construction of 
the Wolsung-2 CANDU 6 power plant. Key concepts of the project 
team are: 1. KEPCO is the project manager, and AECL is the ma- 
jor engineering and supply contractor; 2. Significant participation by 
Korean companies in design work in Canada and Korea; 3. Signifi- 
cant manufacturing in both Canada and Korea; 4. Construction by 
Korean contractors. Key concepts of the Wolsung 2 design are: 1. 
Evolutionary improvement of the Wolsung-1 plant which balances 
proven technology and necessary design improvements including 
current codes and standards. 2. Sharing some structures with the 
Wolsung-1 plant. This paper describes the successful establish- 
ment and operation of the complex project interfaces along with 
the current project status and plans. 


8901 (INIS-mf—13764, pp. 33-49) Cernovoda NPP: Its place 
in Romania’s power system. Leca, A. (Regia Autonoma Nation- 
ala de Electricitate, RENEL (Romania)); Petrunik, K.J.; Valentini, P. 
Canadian Nuclear Association, Toronto, ON (Canada). 1992. 449p. 
(CONF-920641—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 32. annual conference of 
the Canadian Nuclear Association. Order Number DE94612223. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The place of the Cernavoda project in the Romanian energy sys- 
tem, and its somewhat checkered earlier history, are discussed. 
After the revolution, the Romanian government invited the IAEA to 
perform a pre-OSART (Operational Safety and Review Team) 
study of Cernavoda. The IAEA mission recommended that 
assistance in managing construction should be sought from an ex- 
perienced organization. As a consequence, RENEL entered into an 
agreement with a consortium (AAC) of AECL and Ansaido. The 
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AAC consortium is managing the completion of construction, com- 
missioning, and initial operation of Unit 1, and the repair of Unit 2. 
To accomplish, this AAC established a project management team 
at Cernavoda. Out of about 460 team members, about 310 are Ro- 
manians. Training is being provided in Romania and Canada. 


8902 (INIS-mf-13764, pp. 51-74) Cernavoda project status. 
Campureanu, Tiberiu (Regia Autonoma Nationala de Electricitate, 
RENEL (Romania)); Boucher, Roland. Canadian Nuclear Associa- 
tion, Toronto, ON (Canada). 1992. 449p. (CONF-920641—: Annual 
conference of the Canadian Nuclear Association and the Canadian 
Nuclear Society, St. John (Canada), 7-10 Jun 1992). In Proceed- 
ings of the 32. annual conference of the Canadian Nuclear 
Association. Order Number DE94612223. Source: OSTI; NTIS 
(US Sales Only); INIS 

The Cernavoda project comprises five 6833 MWe CANDU units, 
Unit 1 being the most advanced, with nearly 60% construction 
completed (at the time of writing). In 1991 the responsibility to 
complete Unit 1 and bring it into operation was transferred from 
RENEL (Regia Autonoma Nationala de Electicitate) to a consortium 
formed by AECL and Ansaldo. Substantial changes have been 
made in organization, design responsibility, procurement, budget- 
ing, finance, scheduling, training, etc. A continuous quality 
assurance program has been introduced. Financing includes Cana- 
dian and Italian loans. It is hoped that Unit 1 will achieve criticality 
before the end of 1994. 


8903 (INIS-mf-13764, pp. 203-217) In what direction 
should reactors advance?: Lessons form operations. Johnson, 
A.R. (New Brunswick Electric Power Commission, Point Lepreau, 
NB (Canada). Point Lepreau Generating Station). Canadian 
Nuclear Association, Toronto, ON (Canada). 1992. 449p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 32. annual conference of the Cana- 
dian Nuclear Association. Order Number DE94612223. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Despite the title assigned to it, this paper deals almost exclu- 
sively with performance and maintenance of Point Lepreau Nuclear 
Generating Station. Point Lepreau has shown exemplary perfor- 
mance, with a capacity factor, from ‘in-service’ to the time of writing 
of, 93%. New Brunswick Power has devoted considerable effort to 
improving scheduling of the annual maintenance outage. Preven- 
tive maintenance is discussed under the following headings: The 
generic monitoring system, hand held computers, chemistry control, 
predictive maintenance, managing the status of equipment, proce- 
dures, safety systems, emergency procedures, human factors. 


8904 (INIS-mf-13764, pp. 219-225) CANDU 2020. Hart, R.S. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Lipsett, J.J.; Dunn, J.T. Canadian Nuclear 
Association, Toronto, ON (Canada). 1992. 449p. (CONF-920641-: 
Annual conference of the Canadian Nuclear Association and the 
Canadian Nuclear Society, St. John (Canada), 7-10 Jun 1992). In 
Proceedings of the 32. annual conference of the Canadian Nuclear 
Association. Order Number DE94612223. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An attempt to predict improvements in CANDU reactors by the 
year 2020 includes the following possibilities: advanced fuel cy- 
cles, simplified construction and design, high-temperature coolants, 


emergency cooling through the moderator, actinide burning, zero 
discharge. 


8905 (INIS-mf-13764, pp. 265-280) The CANDU Owners’ 
Group worldwide operations support. Irvine, H.S. (CANDU Own- 
ers Group (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1992. 449p. (CONF-920641—: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 
St. John (Canada), 7-10 Jun 1992). In Proceedings of the 32. an- 
nual conference of the Canadian Nuclear Association. Order 
Number DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU Owners’ Group (COG) was founded in 1984 by the 
three Canadian utilities in Ontario, Quebec and New Brunswick, 
and by AECL the CANDU reactor designer. The aim is threefold: 
Information exchange; Project coordination; Cooperation in, and 
funding of, research and development (R and D). Since 1984, the 
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information exchange program has been expanded to include the 
owners and operators of all CANDU stations in operation or under 
construction worldwide. In 1992. COG funded R and D worth 
approximately C$180. COG cooperates with INPO (Institute of Nu- 
clear Power Operations), WANO (World Association of Nuclear 
Operators), and the IAEA. 


8906 (INIS-mf-13764, pp. 337-349) Operational safety in a 
small utility. Weeks, D.F. (New Brunswick Electric Power Com- 
mission, Point Lepreau, NB (Canada). Point Lepreau Generating 
Station); Thompson, P.D. Canadian Nuclear Association, Toronto, 
ON (Canada). 1992. 449p. (CONF-920641—: Annual conference of 
the Canadian Nuclear Association and the Canadian Nuclear Soci- 
ety, St. John (Canada), 7-10 Jun 1992). In Proceedings of the 32. 
annual conference of the Canadian Nuclear Association. Order 
Number DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 
The New Brunswick Power Corporation has successfully inte- 
grated a relatively large nuclear unit, Point Lepreau, into a small 
utility. The unit has operated with a high degree of safety and relia- 
bility over the first ten years, while its safety has received zealous 
scrutiny by the Atomic Energy Control Board. Some of the success 
results from the requirements and the benefits of a smaller utility. 
Among the specific issues addressed in this paper are: mainte- 
nance activity to extend the life of pressure tubes; leak tests of the 
containment building; an incident involving the speed of response 
of instrumentation in the high moderator temperature trip circuitry. 


8907 (INIS-mf-13764, pp. 373-377) Bruce NGS rehabilita- 
tion program. Grant, G.D. (Ontario Hydro, Tiverton, ON (Canada). 
Bruce Nuclear Generating Station-A). Canadian Nuclear Associa- 
tion, Toronto, ON (Canada). 1992. 449p. (CONF-920641—: Annual 
conference of the Canadian Nuclear Association and the Canadian 
Nuclear Society, St. John (Canada), 7-10 Jun 1992). In Proceed- 
ings of the 32. annual conference of the Canadian Nuclear 
Association. Order Number DE94612223. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper summarizes the status at the time of writing of the 
program to rehabilitate the 4-unit Bruce A Nuclear Generating 
Station. The aim of the program was to restore the target 85% ca- 
pacity factor by repair and proactive maintenance. 


8908 (INIS-mf-13764, pp. 379-394) Darlington NGS fuel 
damage investigation. Stewart, W.B. (Ontario Hydro, Bowmanville 
ON (Canada). Darlington Nuclear Generating Station); Lalonde, 
R.G. Canadian Nuclear Association, Toronto, ON (Canada). 1992. 
449p. (CONF-920641-: Annual conference of the Canadian Nu- 
clear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 32. annual con- 
ference of the Canadian Nuclear Association. Order Number 
DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

Darlington Unit 2 operated successfully from July to November 
1990, but then a fuelling machine jammed, and the problem was 
soon traced to fuel debris. Initial inspections done with the CIGAR 
video camera, and subsequent metallurgical inspections at AECL, 
showed that vibration had produced fatigue cracking of some fuel 
end plates, and the damaged fuel had fretted one or two pressure 
tubes. The inspection and modelling programs showed that the 
cause of the trouble was resonant amplification of pressure pulsa- 
tions produced by the primary heat transport system pumps. The 
trouble, which also affected the operation of Unit 1, has been 
cured by changing the number of vanes on each impeller from five 
to seven. Other possible solutions were considered. 


8909 (INIS-mf-13764, pp. 395-406) Strategies to keep a 
plant young at heart. Crawford, R.M. (New Brunswick Electric 
Power Commission, Point Lepreau, NB (Canada). Point Lepreau 
Generating Station). Canadian Nuclear Association, Toronto, ON 
(Canada). 1992. 449p. (CONF-920641-: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 
St. John (Canada), 7-10 Jun 1992). In Proceecings of the 32. an- 
nual conference of the Canadian Nuclear Association. Order 
Number DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

The good performance of Point Lepreau is ascribed to a good 
attitude of the staff, and the attention paid to maintaining the equip- 
ment. The management of outages includes: thorough planning 
and preparation, pre-assessment by the work crews themselves, 
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due advance assessment of radiation protection and licensing is- 
sues, generous maintenance budgets, use of skilled staff from 
other locations, integration of operations support into the mainte- 
nance shops. The good CANDU-600 design is also a major factor 
in the good performance of the station. 


8910 (INIS-mf—13765) Conference summaries. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). Order Number DE94612262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The 49 papers summarized in this volume cover the areas of 
CANDU reactor fuel and fuel channel materials, reactor physics and 
radiation, reactor and radioactive waste safety and environmental 
impacts, fusion, thermal hydraulics in CANDU reactors, economic 
and social issues, and operation of CANDU reactors. (L.L.). 


8911 (INIS-mf-13765, pp. !I7) Leakage from biological 
shield cooling systems. Poidevin, C.O. (Ontario Hydro, Toronto, 
ON (Canada)); Di Stanislao, E.; Mildner, J. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1986. 1385p. (CONF-8606428-: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11. Jun 1986). In Conference summaries. Order Number 
DE94612262. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOLOGICAL SHIELDS/cooling systems; 
COOLING SYSTEMS/leaks; CANDU TYPE REACTORS; LEAKS; 
GASES; WATER 


8912 (INIS-mf-13765, pp. 110) The use of the hydrolaser 
in the decontamination of the Gentilly-1 station. Le, H. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Denault, P. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 135p. (CONF-8606428—: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Conference summaries. Order Number DE94612262. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. DECONTAMINATION/jets; DECONTAMI- 
NATION; JETS; GENTILLY REACTOR 


8913 (INIS-mf-13765, pp. A1-A2) Slightly enriched ura- 
nium fuel cycle: Performance aspects. MacGillivray, G.M. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario (Canada)); 
Hastings, |.J. Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 135p. (CONF-8606428—: 7. annual Canadian Nuclear Soci- 
ety conference, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CANDU TYPE REACTORS/nuclear fuels; 
BURNUP; FUEL CYCLE; SLIGHTLY ENRICHED URANIUM 


8914 (INIS-mf-13765, pp. A13-A15) Metallographic exami- 
nation of a CANDU fuel bundle heated under severe accident 
conditions. Chouby, R. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment); Wren, 
D.J.; Unger, A.E.; George, K.J.; Fehrenbach, P.J. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 


8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FUEL-CLADDING INTERACTIONS/ 
temperature dependence; ALLOY-ZR98SN-4; CANDU TYPE RE- 
ACTORS; FUEL ELEMENT CLUSTERS; FUEL ELEMENT 
FAILURE; MELTING; TEMPERATURE RANGE 1000-4000 K 


8915 (INIS-mf-13765, pp. A3-A5) FEAST: A finite element 
code for estimating stresses in fuel elements. Tayal, M. (Atomic 
Energy of Canada Ltd., Mississauga, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FUEL ELEMENTS/stresses; F CODES; FI- 
NITE ELEMENT METHOD; STRESSES 


8916 (INIS-mf—13765, pp. A7-A8) Pressure tube elongation 
rates: CANDU fuel channels. Poidevin, C.O. (Ontario Hydro, 
Toronto, ON (Canada)); Natesan, M.; Rao, R. Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 135p. (CONF-8606428-: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11. Jun 1986). In Conference summaries. Order Number 
DE94612262. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PRESSURE TUBES/elongation; BRUCE- 
2 REACTOR; NEUTRON FLUX; PICKERING-3 REACTOR; 
PICKERING-4 REACTOR; ELONGATION; TEMPERATURE DE- 
PENDENCE 


8917 (INIS-mf-13765, pp. A9-A12) Development of failure 
maps for integrity assessment of pressure tubes. Kundurpi, 
P.S. (Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1986. 135p. (CONF-8606428—: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11 Jun 1986). In Conference summaries. Order Number 
DE94612262. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PRESSURE TUBES/failures; CANDU 
TYPE REACTORS; DEFORMATION; N CODES; PRESSURE 
DEPENDENCE; FAILURES; STRAINS; TEMPERATURE DEPEN- 
DENCE 


8918 (INIS-mf-13765, pp. B6-B8) A non-intrusive neutron 
method for gadolinium poison concentration monitoring. Hus- 
sein, E. (New Brunswick Univ., Fredericton, NB (Canada). Dept. of 
Chemical Engineering); Mosher, M.; O'Connor, D. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. SOLUBLE POISONS/on-line measurement 
systems; CANDU TYPE REACTORS; FLUID POISON CONTROL; 
REACTOR CONTROL SYSTEMS 


8919 (INIS-mf—13765, pp. B9-B10) Comparison of commis- 
sioning test results with physics simulations in a CANDU 
reactor. Rehman, A.U. (Ontario Hydro, Toronto, ON (Canada)); 
Faroqui, M.Z.; Guardalben, G.V.; Wight, A.L. Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 135p. (CONF-8606428—: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11. Jun 1986). In Conference summaries. Order Number 
DE94612262. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CANDU TYPE REACTORS/reactor com- 
missioning; REACTOR PHYSICS/computerized simulation 


8920 (INIS-mf-13765, pp. E1-E2) Experimental investiga- 
tion of steam-line break transients in a recirculating U-tube 
steam generator. McGee, G.R. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Krishnan, V.S.; Bolander, T.G. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 135p. (CONF-8606428-: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Conference summaries. Order Number DE94612262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. STEAM GENERATORS/ruptures; DE- 
PRESSURIZATION; FLOW RATE; LIQUID FLOW; PRIMARY 
COOLANT CIRCUITS; RUPTURES; STEAM LINES 


8921 (INIS-mf-13765, pp. E11-E15) Thermal behaviour of 
CANDU fuel channel under steam flow conditions: An alterna- 
tive solution. Fath, H.E.S. (University of Technology, Baghdad 
(Iraq) School of Technical Education); Al-Sabti, K.M. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canac‘an Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. CANDU TYPE REACTORS/loss_ of 
coolant; FUEL CHANNELS/thermal insulation; ANNULAR SPACE; 
HEAT TRANSFER; PRESSURE TUBES; TEMPERATURE RANGE 
0400-1000 K; THERMAL CONDUCTIVITY 


8922 (INIS-mf-13765, pp. E16-E19) ATHENA simulation of 
the Wolsung D20 spill incident of 1984 November 25. Richards, 
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D.J. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); MacDonald, T.E.; 
Grant, S.D. Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 135p. (CONF-8606428—: 7. annual Canadian Nuclear Soci- 
ety conference, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. LOSS OF COOLANT/computerized simu- 
lation; WOLSUNG-1 REACTOR/leaks; A CODES; HEAVY WATER; 
PRIMARY COOLANT CIRCUITS; RELIEF VALVES; TWO-PHASE 
FLOW; LEAKS 


8923 (INIS-mf-13765, pp. E5-E8) Analysis of fuel element 
to pressure tube contact using the MINI-SMARTT code. Reeves, 
D.B. (Ontario Hydro, Toronto, ON (Canada)); Kundurpi, P.S.; Archi- 
noff, G.H.; Locke, K.E.; Muzumdar, A.P. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 135p. (CONF-8606428—: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Conference summaries. Order Number DE94612262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL ELEMENTS/bending; LOSS OF 
COOLANT/computerized simulation; CANDU TYPE REACTORS; 
BENDING; PRESSURE TUBES; S CODES; STRAINS; TRAN- 
SIENTS 


8924 (INIS-mf-13765, pp. E9-E10) Effect of gas flow in the 
insulating annulus on fuel channel temperatures in a severe 
accident in a CANDU reactor. Rogers, J.T. (Carleton Univ., 
Ottawa, ON (Canada). Dept. of Mechanical and Aeronautical Engi- 
neering); Goindi, S.S. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 135p. (CONF-8606428—: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Conference summaries. Order Number DE94612262. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL CHANNELS/thermal insulation; AN- 
NULAR SPACE; CANDU TYPE REACTORS; CARBON DIOXIDE; 
COVER GAS; FUEL ELEMENTS; GAS FLOW; HELIUM; LOSS OF 
COOLANT; NITROGEN; PRESSURE TUBES; TEMPERATURE 
RANGE 0400-1000 K; TEMPERATURE RANGE 1000-4000 K 


8925 (INIS-mf-13765, pp. F9-F11) Innovative design and 
construction methods to reduce nuclear plant construction 
time. Stevens-Guille, P.D. (Ontario Hydro, Toronto, ON (Canada)); 
Penn, W.J.; Fairclough, N. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 135p. (CONF-8606428—: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Conference summaries. Order Number DE94612262. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR POWER PLANTS/construction; 
COMPUTER-AIDED DESIGN; COST; MODULAR STRUCTURES; 
CONSTRUCTION 


8926 (INIS-mf-13765, pp. Hi-H3) Experimental and 
analytical studies in support of fuel channel critical power im- 
provements. Groeneveld, D.C. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. CRITICAL HEAT FLUX/candu type reac- 
tors; FLUID FLOW; FUEL ELEMENT CLUSTERS; HEAT 
TRANSFER; POWER DENSITY; PRESSURE DROP 


8927 


(INIS-mf-13765, pp. H20-H23) Air-water flooding in 
an elbow between a vertical pipe and a slightly inclined pipe. 
Wan, P.T. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Krishnan, V.S. Cana- 


dian Nuclear Society, Torsnto, ON (Canada). 1986. 135p. 
(CONF-8606428-: 7. annua: Canadian Nuclear Society confer- 
ence, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short communication. TWO-PHASE FLOW/pipe fittings; AIR; 
CANDU TYPE REACTORS; FUEL CHANNELS; PIPES; REWET- 
TING; STEAM; VOIDS 


8928 (INIS-mf-13765, pp. H4-H7) The onset of subcooled 
nucleate boiling in nuclear fuel bundles. Snoek, C.W. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 135p. (CONF-8606428—: 7. annual Canadian Nuclear Soci- 
ety conference, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. FUEL CHANNELS/pressure drop; FUEL 
ELEMENT CLUSTERS/nucleate boiling; CANDU TYPE REAC- 
TORS; REACTOR ACCIDENTS; TWO-PHASE FLOW; VOIDS 


8929 (INIS-mf-13765, pp. H8-H12) Circumferential dry- 
patch spreading on fuel elements in the post-dryout heat 
transfer regime. Snoek, C.W. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FUEL ELEMENTS/dryout; CANDU TYPE 
REACTORS; CRITICAL HEAT FLUX; FUEL CHANNELS; DRY- 
OUT; HEAT TRANSFER; LOSS OF COOLANT; PRESSURE 
DROP; TWO-PHASE FLOW 


8930 (INIS-mf-13765, pp. 11-12) Load following in Central 
Nuclear en Embalse: Operating experience and analytical 
summary. Diaz, E. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina)); Vinez, J.; Keil, H.; Manzer, A.M.,; 
Karger, J.P. Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 135p. (CONF-8606428-: 7. annual Canadian Nuclear Soci- 
ety conference, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CORDOBA REACTOR/load management; 
FUEL ELEMENT FAILURE; POWER DEMAND 


8931 (INIS-mf-13765, pp. 13-14) Steam generator level con- 
troliability. Schneider, W.G. (Babcock and Wilcox Canada Ltd., 
Cambridge, ON (Canada)); Boyd, J.T. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 135p. (CONF-8606428-: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Conference summaries. Order Number DE94612262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. STEAM GENERATORS /transients; 
CANDU TYPE REACTORS; COOLANT LOOPS; HEATING RATE; 
LEVELS; POWER DEMAND; TRANSIENTS 


8932 (INIS-mf-13765, pp. 15-16) Use of acoustic emission 
to locate the garter springs of a CANDU fuel channel. Badie, N. 
(Toronto Univ., ON (Canada). Dept. of Mechanical Engineering); 
Sinclair, A.; Licht, H. Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 135p. (CONF-8606428-: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Conference summaries. Order Number DE94612262. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL CHANNELS/acoustic emission test- 
ing; PRESSURE TUBES/spacers; CANDU TYPE REACTORS; 
SPACERS; SPATIAL DISTRIBUTION 


8933 (INIS-mf-13765, pp. 18-19) Conceptual design for an 
irradiated fuels tomography facility. Lupton, L.R. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Fehrenbach, P.J.; Keller, N.A.; Gowans, S. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Short communication. FUEL ELEMENT CLUSTERS/tomography; 
CANDU TYPE REACTORS; TOMOGRAPHY; GAMMA RADIA- 
TION; POST-IRRADIATION EXAMINATION; SPENT FUEL 
ELEMENTS 


8934 (INIS-mf—13766) Conference summaries. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1987. 266p. (CONF-8706423-: 27. 
Annual Canadian Nuclear Association and the 8th annual Cana- 
dian Nuclear Society conference, Saint John (Canada), 14-17 Jun 
1987). Order Number DE94612340. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This volume contains summaries of 28 papers presented at the 
27. conference of the Canadian Nuclear Association. These papers 
discuss the general situation of the Canadian nuclear industry and 
the CANDU reactor; dialogue with the public; the International 
Atomic Energy Agency; and economic goals and operating 
lessons. It also contains summaries of 70 papers presented at the 
8. conference of the Canadian Nuclear Society, which discuss 
plant life extension; safety and the environment; reactor physics; 
thermalhydraulics; risk assessment; the CANDU spacer location 
and repositioning project; CANDU operations; safety research after 
Chernobyl; fuel channels; and nuclear technology developments. 
The individual papers are also available in INIS-mf—13673 (CNA), 
and INIS-mf—12909 (CNS). (L.L.). 


8935 (INIS-mf—13767) Second International Conference on 
CANDU Fuel. Hastings, lan J. ed. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Canadian 
Nuclear Society, Toronto, ON (Canada). 1989. 464p. (CONF- 
8910587-: 2. International Conference on CANDU Fuel, Pembroke 
(Canada), 1-5 Oct 1989). Order Number DE94612824. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Thirty-four papers were presented at this conference in sessions 
dealing with international experience and programs relating to 
CANDU fuel; fuel manufacture; fuel behaviour; fuel handling, stor- 
age and disposal; and advanced CANDU fuel cycles. (L.L.). 


8936 


(INIS-mf—13767, pp. 2-14) Operating fuel technology 
program (OFTP): Fuel development for normal operating con- 
ditions: a historical perspective of Canadian utility/AECL joint 


programs, 1975 through 1989. Truant, P.T. (Ontario Hydro, 
Toronto, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1989. (CONF-8910587-: 2. International Conference on 
CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second Inter- 
national Conference on CANDU Fuel. 464p. Order Number 
DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

There are 18 CANDU reactors in commercial operation in 
Canada, with four more units under construction. Over the past 15 
years CANDU fuel has demonstrated excellent performance, low 
cost and good design adaptability to evolving operating require- 
ments. The key factor in the success of CANDU fuel has been the 
close cooperation of the Canadian fuel industry in the areas of re- 
search, design, manufacture and operation. This paper discusses 
utility/Atomic Energy of Canada Ltd. joint fuel programs from 1975 
to the present Operating Fuel Technology Program (OFTP). OFTP 
contains projects that focus on maintaining current fuel perfor- 
mance, reducing fuel costs, studying interactions between fuel and 
other system components, and defining fuel behaviour. (3 figs.) 
1). 


8937 (INIS-mf—13767, pp. 15-25) Korean experience in fuel 
performance and burnup extension. Kim, J.T. (Korea Electric 
Power Corp., Wolsong (Korea, Republic of). Wolsong Nuclear 
Power Plant). Canadian Nuclear Society, Toronto, ON (Canada). 
1989. (CONF-8910587-—: 2. International Conference on CANDU 
Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second International 
Conference on CANDU Fuel. 464p. Order Number DE94612824. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Since the start of commercial operation, April 22, 1983, Wolsong 
Nuclear Power Plant has continued to improve fuel performance 
and extend burnup. Fuels built by the Korean Advanced Energy 
Research Institute have been loaded since September 1987. This 
paper presents a summary of fuel performance indicators such as 
the number of bundles discharged annually, fuel burnup, refuelling 


rate, defect fuel rate, failed fuel history, fuelling machine visits, av- 
erage excess reactivity in core, and Korean-built fuel performance 
from the start of commercial operation to the end of 1988. (6 figs., 
5 tabs.). 


8938 (INIS-mf-13767, pp. 26-33) Indian programme for 
PHWR fuel production. Balaramamoorthy, K. (Nuclear Fuel Com- 
plex, Hyderabad (India)); Somayajuly, G.; Swaminathan, N.; 
Krishnan, T.S.; Rajendran, R.; Verma, B.P. Canadian Nuclear 
Society, Toronto, ON (Canada). 1989. (CONF-8910587-: 2. Inter- 
national Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 
1989). In Second International Conference on CANDU Fuel. 464p. 
Order Number DE94612824. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Nuclear Fuel Complex (NFC) of the Department of Atomic 
Energy, Hyderabad, manufactures fuel for boiling water reactors 
and pressurized heavy water reactors (PHWRs). It also produces 
Zircaloy fuel cladding, Zircaloy calandria and coolant tubes, and 
Zircaloy rods, wires, sheets, etc. Established in 1973, NFC meets 
the fuel requirements of all Indian power reactors. There are plans 
to expand the augment the production facilities and to set up new 
fuel fabrication plants to meet the requirements of power reactors 
under construction and at the planning stage. Fuel requirements by 
the turn of the century are estimated at around 1800 tonnes/year. 
The manufacturing aspects of PHWR fuel and the expansion pro- 
gramme being undertaken are covered in this presentation. (Fig.). 


8939 (INIS-mf-13767, pp. 34-40) Advances in CANDU fuel 
manufacturing in Argentina. Olezza, R.L. (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1989. (CONF-8910587—: 2. Inter- 
national Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 
1989). In Second International Conference on CANDU Fuel. 464p. 
Order Number DE94612824. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper places special emphasis on fuel production. The main 
task in Argentina from 1986-1989 was to reach industrial produc- 
tion of fuel at a level that would assure a secure domestic supply. 
Initially there was an epidemic of fuel failures. The corrective ac- 
tions taken, including the characteristics of the irradiation program 
that preceded loading of fuel, are described. This paper includes a 
summary of the in-core performance of bundles loaded recently, 
and a survey of Argentine capabilities in CANDU fuel manufactur- 
ing and engineering. (2 figs.). 


8940 (INIS-mf-13767, pp. 41-64) The manufacture, quality 
control and performance of KANUPP fuel. Butt, M.I. (Pakistan 
Atomic Energy Commission, Islamabad (Pakistan)); Salim, M.; Ah- 
mad, |. Canadian Nuclear Society, Toronto, ON (Canada). 1989. 
(CONF-8910587-: 2. International Conference on CANDU Fuel, 
Pembroke (Canada), 1-5 Oct 1989). In Second International Con- 
ference on CANDU Fuel. 464p. Order Number DE94612824. 
Source: OSTI; NTIS (US Sales Only); INiS. 

KANUPP is a 137 MWe CANDU reactor. The fuel material is 
high-density sintered pellets (95-97% T.D.) of natural UO2 in 
Zircaloy 4 sheaths. Reactor-grade UOz powder is precompacted, 
granulated, blended with 0.2% zine stearate, and compacted into 
green pellets. The pellets are sintered in a reducing atmosphere, 
then finished by grinding, culled, and loaded into Zr-4 tubes. The 
welded elements are assembled into a fuel bundle. Quality control 
and quality assurance procedures are followed during all stages of 
manufacturing. The entire core of KANUPP now consists of locally 
manufactured fuel. Several bundles have already achieved the de- 
sign burnup (8650 MWD/TU). There have never been any failures 
of these fuel bundles. (6 refs., 5 figs., 8 tabs.). 


8941 (INIS-mf-13767, pp. 65-82) Advanced fuel cycles for 
CANDU reactors: The R and D program and the technologies 
required to support them. Moeck, E.O. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); Grif- 
fiths, J.; Lane, A.D.; Jones, R.T. Canadian Nuclear Society, 
Toronto, ON (Canada). 1989. (CONF-8910587-: 2. International 
Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). 
In Second International Conference on CANDU Fuel. 464p. Order 
Number DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 
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The fuel cycles of principal interest for use in CANDU (Canada 
Deuterium Uranium) reactors are: slightly enriched uranium (SEU - 
containing up to approximately 1.2 wt% U-235), various cycles us- 
ing the U-235 or Pu recovered from spent light-water reactor 
(LWR) fuel, and the high-burnup thorium fuel cycles. In all of these 
cycles the fuel bundles contain more fissile material than with natu- 
ral uranium fuel in order to achieve the higher burnups required for 
optimum economics. Also, new technologies are required for fuel 
behaviour, fuel management and reactor physics. These new tech- 
niques are either available or under development, but will require 
demonstration for each of the different fuel cycles. The new CAN- 
FLEX bundle is the principal vehicle for the use of advanced fuel 
cycles in CANDU reactors, and the SEU fuel cycle is the focus for 
the establishment of fuel cycle technologies and demonstrations be- 
cause it is economically attractive with current market conditions. 


8942 (INIS-mf-13767, pp. 108-124) Sol gel microsphere 
pelletisation of UO2 and UO2-PuO, pellets of PHWR fuel speci- 
fications using internal gelation process. Ganguly, C. (Bhabha 
Atomic Research Centre, Bombay (India)); Basak, U.; Vaidya, V.N.; 
Sood, D.D.; Roy, P.R. Canadian Nuclear Society, Toronto, ON 
(Canada). 1989. (CONF-8910587-: 2. International Conference on 
CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second Inter- 
national Conference on CANDU Fuel. 464p. Order Number 
DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

Sol-gel microsphere pelletisation (SGMP) process, adapting the 
ammonia internal gelation route for preparation of gel microspheres 
from heavy metal nitrate solution, has been developed for fabrica- 
tion of high density (>96% T.D.) UOz and UO2z-<4%PuOz pellets 
of PHWR fuel specifications. Porous’ microspheres of UO2 and 
(U,Pu)O2 were found to be suitable for direct pelletisation. these 
were prepared by admixing carbon black 'pore former’ to the broth 
prior to gelation and later removing the same by controlled air- 
calcination. 'Porous’ microspheres crushed easily and lost their 
individual identity during pelletisation, sintered to high density pel- 
lets and led to uniformly distributed ‘closed’ pores in the diameter 
range of 2-5 micron in sintered pellets which contributed to im- 
proved thermal conductivity. TiO. dopant in oxide microspheres led 
to sintered pellets of large grains (~50 um). 


8943 (INIS-mf-13767, pp. 125-131) DASA: A software sys- 
tem for evaluating quality of fuel production. Capriccioli, A. 
(ENEA, Rome (ltaly)); Valli, G.; Sejnoha, R. Canadian Nuclear 
Society, Toronto, ON (Canada). 1989. (CONF-8910587-: 2. Inter- 
national Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 
1989). In Second International Conference on CANDU Fuel. 464p. 
Order Number DE94612824. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A computer program has been developed and implemented to 
evaluate quality of first load fuel for the CIRENE prototype reactor. 
The system is capable of collecting and storing all data related to 
each characteristic of the fuel bundles and their components. Sam- 
pled populations are described by appropriate analytical functions 
that make their statistical processing easy. A few applications to 
important fuel characteristics are discussed to show the methodol- 
ogy of the analysis and the capabilities of the system. 


8944 (INIS-mf-13767, pp. 132-146) Preparation and char- 
acterization of SIMFUEL: Simulated CANDU high-burnup 
nuclear fuel. Lucuta, P.G. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Palmer, B.J.; 
Hartwig, D.S.; Matzke, H. Canadian Nuclear Society, Toronto, ON 
(Canada). 1989. (CONF-8910587-: 2. International Conference on 
CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second Inter- 
national Conference on CANDU Fuel. 464p. Order Number 
DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

To better understand the behaviour of high-burnup nuclear fuel, 
unirradiated pellets simulating the composition and phase mi- 
crostructure of 3 and 6 at % burnup UOz2 fuel (SIMFUEL) have 
been prepared and characterized. Eleven stable elements, repre- 
senting the non-volatile fission products, were co-ground with UO» 
to a submicrometre scale, spray-dried, pressed and then sintered 
to achieve phase equilibrium and form high-density pellets. In this 
manner, specimens with negligible radioactive fields can be quickly 
and economically prepared for detailed studies relating to fuel per- 
formance and storage. The resulting urania-based matrix was 
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characterized in terms of composition and crystal unit cell size. 
Spherical, metallic Mo-Ru-Rh-Pd alloy precipitates were found uni- 
formly dispersed throughout the matrix. A finely precipitated, 
BaZrO3-type, cubic perovskite phase was observed decorating the 
matrix grain boundaries. The results confirm the excellent replica- 
tion of chemical composition and phase microstructure of 
high-burnup CANDU nuclear fuel by SIMFUEL specimens. (31 
refs., 3 tabs., 11 figs.). 


8945 (INIS-mf-13767, pp. 148-157) Performance of end 
cap welds in 37-element CANDU fuel. Sejnoha, R. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Tayal, M. Chow, C.K.; Surette, B.A.; Floyd, M.R. 
Canadian Nuclear Society, Toronto, ON (Canada). 1989. (CONF- 
8910587-: 2. International Conference on CANDU Fuel, Pembroke 
(Canada), 1-5 Oct 1989). In Second International Conference on 
CANDU Fuel. 464p. Order Number DE94612824. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Circumferential cracking of the end cap welds, and power ramp 
cracking of the sheath are two types of defects that have been en- 
countered in operating 37-element CANDU (Canada Deuterium 
Uranium) fuel. Results of the studies to identify defect mechanisms 
and determine defect thresholds of circumferential cracking are 
presented. Also discussed are similarities and differences in condi- 
tions for power ramp cracking of the sheaths. Among the factors 
that can help in preventing both types of defects, the most impor- 
tant so far seem to be: preserving the as-manufactured texture of 
Zircaloy tubing; reducing access to the cladding, of fission products 
that can cause stress corrosion cracking; and, keeping the inside 
surface of the weld zone under compression and reducing the level 
of stresses in all crucial areas. ( 7 refs., tab., 7 figs.). 


8946 (INIS-mf—13767, pp. 187-199) Behaviour of CANDU 
fuel during a high-temperature transient. Mathew, P.M. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Evans, D.G. Canadian Nuclear Society, 
Toronto, ON (Canada). 1989. (CONF-8910587-: 2. International 
Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). 
In Second International Conference on CANDU Fuel. 464p. Order 
Number DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

CANDU U0O>,-fuelZircaloy-sheath assemblies may undergo a 
high-temperature transient during a postulated loss-of-coolant acci- 
dent. The presence of steam under such conditions causes an 
exothermic Zircaloy/steam reaction and thereby hydrogen produc- 
tion. Two high-temperature test facilities, one with a vertical and 
the other with a horizontal reaction tube, have been built at the 
Whiteshell Nuclear Research Establishment (WNRE) to study the 
high-temperature transient behaviour of U)o-fuel/Zircaloy-sheath 
assemblies in inert gas, steam or steam/inert gas mixtures at tem- 
peratures up to 2000 degrees celsius. Hydrogen detection systems 
capable of determining the rate of fuel sheath/steam oxidation re- 
actions have also been developed. Preliminary high-temperature 
transient tests conducted in steam using a single pellet/fuel sheath 
assembly, in which the melt relocated into a gap between the fuel 
pellet and a thoria catch crucible, seem to indicate that the kinetics 
of the relocation phenomena can be determined in these facilities 
by monitoring the hydrogen evolution rate. (8 refs., 2 tabs., 7 figs.). 


8947 (INIS-mf-13767, pp. 222-226) The advanced CAN- 
FLEX fuel bundle: Development status. Lane, A.D. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Hastings, I.J. Canadian Nuclear Society, Toronto, 
ON (Canada). 1989. (CONF-8910587-: 2. International Conference 
on CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second 
International Conference on CANDU Fuel. 464p. Order Number 
DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

The performance of CANDU pressurized heavy-water reactors, 
in terms of lifetime load factors, is excellent. More than 700 000 
bundles containing natural-uranium fuel have been irradiated, with 
a low defect rate; reactor unavailability due to fuel incidents is typi- 
cally zero. To maintain and improve CANDU's competitive position, 
Atomic Energy of Canada Limited (AECL) has an ongoing program 
comprising design, safety and availability improvements, advanced 
fuel concepts and schemes to reduce construction time. To ensure 
that the duty-cycle targets for advanced fuel cycles and load- 
following are achieved, AECL is developing a new fuel bundle, 
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termed CANFLEX (CANDU flexible), where ‘flexible’ refers to the 
versatility of the bundle with respect to operational and fuel-cycle 
options. though the initial purpose of the new 43-element bundle is 
to introduce SEU into CANDU, CANFLEX is extremely versatile in 
its application, and is compatible with other fuel cycles of: interest: 
natural uranium in existing CANDU reactors; recycled uranium and 
mixed-oxides from light-water reactors; and, thoria-based fuels. Ca- 
pability with a variety of fuel cycles is the key to future CANDU 
success in the international market. the improved performance of 
CANFLEX, particularly at high burnups, will ensure that the full 
economic benefits of advanced fuel cycles are achieved. A proof- 
tested CANFLEX bundle design will be available in 1993 for 
large-scale commercial-reactor demonstration. (5 refs., fig.). 


8948 (INIS-mf-13767, pp. 227-269) Ontario Hydro high 
burnup power reactor fuel performance. Hains, A.J. (Ontario Hy- 
dro, Toronto, ON (Canada)); Novak, J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1989. (CONF-8910587—: 2. International 
Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). 
In Second International Conference on CANDU Fuel. 464p. Order 
Number DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

Ontario Hydro has irradiated more than 100 37-element fuel bun- 
dies to greater than 400 MWh/kgU. Only a small number of 
bundles have reached burnups in excess of 600 MWh/kgU. In this 
case, the sample is too small to form a statistical data base. The 
performance assessment must then rely on detailed hot-cell exami- 
nation results to provide a fundamental understanding of the 
significant parameters. A significant performance deterioration was 
found on Bruce bundles with burnups over 600 MWh/kgU. Most of 
the outer elements were defective, fission gas release was up to 
28%, and diameter strains up to 2% were measured. This paper 
summarized Ontario Hydro’s high burnup data base and presents 
hot-cell examination highlights of fuel irradiated up to 800 MWh/ 
kgU. (3 refs., 4 tabs., 28 figs.). 


8949 (INIS-mf-13767, pp. 270-281) Post irradiation exami- 
nation of fuels of Madras Atomic Power Station. Sahoo, K.C. 
(Bhabha Atomic Research Centre, Bombay (India). Radiometal- 
lurgy Div.); Sivaramakrishnan, K.S.; Ganguly, C. Canadian Nuclear 
Society, Toronto, ON (Canada). 1989. (CONF-8910587-—: 2. Inter- 
national Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 
1989). In Second International Conference on CANDU Fuel. 464p. 
Order Number DE94612824. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Post irradiation examination (PIE) of three 19 pin fuel bundles 
from the two PHWR 235 MWe units at Madras Atomic Power Sta- 
tions has been completed in the hot cells of the Bhabha Atomic 
Research Centre (BARC). The facilities utilised for PIE of these 
bundles include equipment for leak testing, visual examination, 
metrology, eddy current, ultrasonic, gamma scanning, gamma 
spectrometry, fission gas collection, retained fission gas analysis, 
metallography and alpha and beta-gamma autoradiography. PIE of 
these bundles reveal two modes of failure, namely: fretting by 
debris in the coolant; and, end cap detachment due to massive hy- 
driding near the weld line. (3 refs., tab., 5 figs.). 


8950 (INIS-mf-13767, pp. 312-321) Update on the Cana- 
dian experimental program to evaluate used-fuel integrity 
under dry-storage conditions. Wasywich, K.M. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Frost, C.R. Canadian Nuclear Society, Toronto, ON 
(Canada). 1989. (CONF-8910587-: 2. International Conference on 
CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second Inter- 
national Conference on CANDU Fuel. 464p. Order Number 
DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

A second interim storage examination has been performed on a 
number of used CANDU fuel bundles. Highlights of those examina- 
tions are described in this paper. Although the oxygen in the 
container used to store an intentionally defected bundle in 
moisture-saturated air at 150 degrees celsius was depleted during 
the second storage period, the amount of fuel experiencing UO2 
grain-boundary oxidation increased significantly since the first stor- 
age period. This oxidation, however, did not effect the structural 
integrity of the fuel elements. (4 refs., tab., 5 figs.). 


8951 (INIS-mf-13767, pp. 322-336) X-ray photoelectron 
spectroscopy on used CANDU UO, fuel exposed to warm 
moist-air conditions. Hocking, W.H. (Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment); Gering, A.F.; Wasywich, K.M.; Frost, C.R. Canadian 
Nuclear Society, Toronto, ON (Canada). 1989. (CONF-8910587-: 
2. International Conference on CANDU Fuel, Pembroke (Canada), 
1-5 Oct 1989). In Second International Conference on CANDU 
Fuel. 464p. Order Number DE94612824. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The grain-boundary chemistry of used CANDU fuel exposed to 
moisture-saturated air at 150 degrees celsius for 69 months has 
been investigated by X-ray Photoelectron Spectroscopy (XPS). Ex- 
tensive oxidation and hydration of the UO2 grain boundaries have 
been verified using the chemical-shift effect for the uranium and 
oxygen XPS peaks. The fission products cesium barium and rubid- 
ium were detected in significant concentrations at the exposed 
UO, grain boundaries. Segregation of these fission products in an 
oxide layer with an average thickness of 0.7 nm, or 1.5 monolay- 
ers, has been demonstrated by XPS composition depth profiling 
and quantitative thin-film analysis. (41 refs., 4 tabs., 4 figs.). 


8952 (INIS-mf-13767, pp. 337-351) Radiochemical analysis 
of CANDU used fuel stored in concrete canisters in moist air 
at 150 degrees celsius. Chen, J.D. (Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment); Kerr, A.H.; Hildebrandt, E.A.; Bialas, E.L.; Delaney, 
H.G.; Wasywich, K.M. Canadian Nuclear Society, Toronto, ON 
(Canada). 1989. (CONF-8910587—: 2. International Conference on 
CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second inter- 
national Conference on CANDU Fuel. 464p. Order Number 


DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

The analysis of storage water used to provide a moist environ- 
ment in two stainless-steel pressure vessels containing defected 
used CANDU fuel bundles showed that the major fission product 
releases was '°’Cs after an interim storage period of up to 3.3 


years. In the pressure vessel containing two in-reactor defected fuel 
elements, ~ 50 % more fission products were released compared 
to the first interim examination. The higher release was attributed 
to the presence of in-reactor defected fuel. The results from the 
second pressure vessel showed lower releases, and represented 
less than half the radioisotope activities found in the first interim 
examination. All the fission products showed releases of less than 
0.1% of the calculated inventory, except 9H, which was measured 
for the first time with a release of 1%. (6 refs., 4 tabs., 14 figs.). 


8953 (INIS-mf-13767, pp. 369-387) Application of fuel-in- 
air modelling for various fuel handling scenarios. Sermer, P. 
(Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1989. (CONF-8910587-: 2. International 
Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). 
In Second International Conference on CANDU Fuel. 464p. Order 
Number DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

Recently, a number of fuel handling situations took place at Pick- 
ering NGS when fuel was exposed to air for prolonged time. These 
include incidents of fuel bundles jammed in the transfer mechanism 
elevator or residing in a disabled transfer mechanism magazine. In 
order to carry out an inspection and the subsequent repair work, if 
necessary, water cooling must be interrupted for a period of time. 
In a different situation, defective Unit 1 fuel was shipped following 
only relatively short cooling time. A new 12-bundle defuelling 
scheme for Units 3 and 4 retubing requires fuel bundles in the top 
transfer mechanism magazine tube to be exposed to air. In this pa- 
per, these different situations are discussed emphasizing the 
economic benefits of accurate analytical modelling of the specified 
fuel-in-air events. Validation and certain actual simulation results of 
the model THERMOS are presented. (9 refs., tab., 13 figs.). 


8954 (INIS-mf-13767, pp. 389-397) The large scale U233, 
thoria reactor physics experiment at Chalk River Nuclear Lab- 
oratories. Carter, T.J. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Jones, R.T. 
Canadian Nuclear Society, Toronto, ON (Canada). 1989. (CONF- 
8910587—: 2. International Conference on CANDU Fuel, Pembroke 
(Canada), 1-5 Oct 1989). In Second International Conference on 
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CANDU Fuel. 464p. Order Number DE94612824. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Part of the advanced Core concepts program at Chalk River Nu- 
clear Laboratories (CRNL) consisted of the fabrication of 
Zircaloy-clad fuel elements containing sintered pellets of 
(Th,U233)C;. The elements were designed for assembly into spe- 
cial bundles for zero energy activations experiments in the ZED-2 
reactor. In the ZED-2 reactor, a mock-up lattice of bundles is ar- 
ranged around the special demountable element bundles for low 
power activation. The foils contained in the demountable elements 
are then removed in the laboratory and counted to determine the 
neutron reaction rates at various points in the fuel. This sequence 
of events is repeated for different coolant temperatures and moder- 
ators. (4 refs., 8 figs.). 


8955 (INIS-mf-13767, pp. 398-412) ThO, based fuels for 
PHWRs: Fabrication, characterization and test irradiation. 
Ganguly, C. (Bhabha Atomic Research Centre, Bombay (India). 
Radiometallurgy Div.). Canadian Nuclear Society, Toronto, ON 
(Canada). 1989. (CONF-8910587-: 2. International Conference on 
CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second Inter- 
national Conference on CANDU Fuel. 464p. Order Number 
DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

A research and development programme covering fabrication, 
property evaluation and irradiation-testing of ThO2-UO, and 
ThOzpuO, fuels for PHWR is being pursued since the last five 
years in BARC, Bombay. The conventional ‘powder-pellet’ route 
using MgO or Nb2Os dopant is found to produce high density (> 
96% 1.D.) pellets at relatively low sintering temperatures 
(<1773K). Thermal conductivity and hot hardness data have been 
generated for these pellets. A 6-pin cluster containing 5 pins of 
zircaloy 2 clad ThO2-4%PuO, fuel has been successfully irradiated 
to ~18 MWd/kg in CIRUS reactor. 'Pellet-impregnation’ technique 
has been explored for preparation of ThO2-UO, (<2% VU) pellets. 
Sol-gel microsphere pelietisation (SGMP) process, adapting the ex- 
ternal gelation of thorium (EGT) route of KFA, FRG for preparation 
of gel microspheres from heavy metal nitrate solutions, has been 
developed for production of high density ThO2-UO, and 
ThOz-CeOz (Ce for simulation of Pu) pellets with improved mi- 
crostructure. (8 refs., 3 tabs., 6 figs.). 


8956 (INIS-mf-—13767, pp. 414-428) The integrity of CANDU 
fuel at extended burnups. Tayal, M. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Ranger, 
A.; Singh, P.N.; Hastings, I.J.; Hains, A.J.; Kinoshita, Y. Canadian 
Nuclear Society, Toronto, ON (Canada). 1989. (CONF-8910587-: 
2. International Conference on CANDU Fuel, Pembroke (Canada), 
1-5 Oct 1989). In Second International Conference on CANDU 
Fuel. 464p. Order Number DE94612824. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The performance of CANDU fuel has been excellent to date. 
Planned evolutions of the CANDU reactor include the CANDU 3 
design and the high-burnup version of the CANDU 6 design. These 
are expected to place increased demands on the 37-element 
CANDU fuel, such as a combination of: peak element rating of 60 
kW/m; element burnups of 700-800 MWh/kgU; power-ramps at 
high burnup; and, in-reactor residence time of 800-900 hot-coolant 
days. Corrosion is expected to remain very low in CANDU fuel 
sheaths under these conditions. Readily-available engineered solu- 
tions like plenums and bigger chamfers keep the gas pressure 
below the coolant pressure. The stresses and the strains in the 
fuel sheath at circumferential ridges can be reduced significantly by 
improving the internal design of the fuel element. The following are 
some illustrative examples of fuel design features that achieve this: 
lower initial density of UO.; smaller pellets; bigger lands; shallower 
dishes; central holes; and graphite discs. The CANFLEX design, 
which subdivides the fuel bundle into 43 elements compared to the 
37 elements used in the current design, can reduce the gas pres- 
sure and the stresses/strains even further. (25 refs., 11 figs.). 


8957 


(INIS-mf-13767, pp. 429-438) Axial shuffling fuel- 
management schemes for 1.2 percent SEU in CANDU. Younis, 
M.H. (Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Boczar, P.G. Canadian Nuclear Society, 
Toronto, ON (Canada). 1989. (CONF-8910587-: 2. International 
Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). 
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In Second International Conference on CANDU Fuel. 464p. Order 
Number DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of slightly enriched uranium (SEU) in CANDU requires a 
different fuel-management strategy than that usually employed with 
natural uranium fuel. Axial shuffling is a fuel-management strategy 
in which some or all of the fuel bundles are removed from the 
channel, rearranged, and reinserted into the same channel, along 
with fresh fuel. An axial shuffling scheme has been devised for 
1.2% SEU which results in excellent power profiles, from the per- 
spectives of both good axial flattening and power histories. With 
the CANFLEX (CANDU Flexible Fuelling) advanced fuel bundle, 
fuel ratings can be reduced to below 40 kW/m, with consequent 
safety benefits. (7 refs., 2 tabs., 5 figs.). 


8958 (INIS-mf-13767, pp. 439-459) The transition from 
natural uranium to 1.2 percent SEU in a CANDU with reposi- 
tioned reactivity devices. Boczar, P.G. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); 
Thompson, J.W.; Cheng, N.B.Y. Canadian Nuclear Society, 
Toronto, ON (Canada). 1989. (CONF-8910587-: 2. International 
Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). 
In Second International Conference on CANDU Fuel. 464p. Order 
Number DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

The transition from natural uranium to 1.2% slightly enriched ura- 
nium (SEU) has been modelled in an 1100-day time-dependent 
fuel-management simulation for a CANDU 6 in which the reactivity 
devices have been relocated. The fuelling strategy was simply to 
replace natural uranium by SEU, two bundles at a time. Two main 
challenges were encountered during the transition: maintaining crit- 
icality when the transition first began, when the SEU was added to 
the low-worth locations at the channel ends; and, keeping maxi- 
mum bundle powers to within acceptable limits when there were 
two or four SEU bundles in the channel. The ability to relocate the 
adjuster rods was found to have little impact on the ability to shape 
the axial power distribution during the transition. Alternate strate- 
gies are suggested for facilitating the transition. 


8959 (INIS-mf—13768) Proceedings. Jury, J.W. ed. (Trent 
Univ., Peterborough, ON (Canada)). Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 157p. (CONF-9003343—: CNA/CNS Student Con- 
ference, Peterborough (Canada), 23-24 Mar 1990). Order Number 
DE94612685. Source: OSTI; NTIS (US Sales Only); INIS. 

These fifteen papers were presented by students in nuclear engi- 
neering from the Universities of Toronto and Manitoba, the Royal 
Military College, Ecole Polytechnique, McMaster University, and 
Trent University. They cover the areas of CANDU, SLOWPOKE 
and MAPLE reactor systems and fuel, applied nucleonics, and sim- 
ulation theory and thermalhydraulics. (L.L.). 


8960 (INIS-mf-13768, pp. 16-25) An analysis of the lateral 
void transfer mechanisms in the ASSERT subchannel code. 
Tye, P. (Ecole Polytechnique, Montreal, PQ (Canada). Inst. de Ge- 
nie Nucleaire). Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
(CONF-9003343-—: CNA/CNS Student Conference, Peterborough 
(Canada), 23-24 Mar 1990). In Proceedings. 157p. Order Number 
DE94612685. Source: OSTI; NTIS (US Sales Only); INIS. 

The current aim of this research is to conduct the verification of 
the hydraulic aspect of subchannel codes. The experiments were 
conducted on two laterally interconnected horizontal bundle type 
subchannels under adiabatic two-phase flow conditions. The two 
phase flow was a mixture of air and water initially having a differ- 
ent void fraction in each subchannel. The main parameters 
measured in the channels were: void fraction; liquid and gas mass 
flow rates; and, pressures. Since, in horizontal two-phase flow the 
mass exchanges between interconnected subchannels are greatly 
influenced by the relative position of the high void channel (de- 
noted LV) with respect to the low void channel (denoted LV), the 
former channel has been rotated to different positions about the 
latter one. The experimental results are compared with the predic- 
tions of the ASSERT-4 (Version 1.5) subchannel code to ascertain 
how well they can be predicted. (8 refs., 8 figs.). 





8961 (INIS-mf—13768, pp. 40-44) The manufacture and 
analysis of a reference defect for high frequency ultrasonic in- 
spections of CANDU pressure tubes. Graf, M.A. (Toronto Univ., 
ON (Canada). Dept. of Mechanical Engineering). Canadian Nuclear 
Association, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. (CONF-9003343—-: CNA/CNS Stu- 
dent Conference, Peterborough (Canada), 23-24 Mar 1990). In 
Proceedings. 157p. Order Number DE94612685. Source: OST]; 
NTIS (US Sales Only); INIS. 

Ultrasonic inspection has long been used to monitor CANDU re- 
actor pressure tubes both during their manufacture and in service. 
Conventional 10 MHz inspection techniques have missed some 
inclusion-type defects, which were later discovered using 
high-frequency (100 MHz) techniques. The routine use of high- 
frequency techniques is being considered. A reference defect is 
needed to demonstrate the effectiveness and accuracy of this tech- 
nique. A reference defect was manufactured by inserting small 
metallic inclusions along the radial centre line of a pressure tube 
wall. Two equal-length sections of tube were cut and machined so 
the inner diameter of one was equal to the outer diameter of the 
other. Sample defects in the form of thin shims and wires were 
placed on the outer surface of the smaller tube. The larger tube 
was fitted around it. The tubes were bonded together using the 
HIP (hot isostatic press) process. All of the defects were detectable 
at 10 MHz, and therefore the reference defect was not suitable to 
evaluate high-frequency techniques. Defects at least an order of 
magnitude smaller should be used. Cylindrical defects tend to be 
preferable to layered geometries from the point of view of their 
transparency to lower frequency signals. (L.L.) (3 refs., 4 figs.). 


8962 (INIS-mf—13768, pp. 149-150) The effect of bundle 
geometry on void fraction and friction pressure drop in adia- 
batic two-phase flow across a horizontal rod bundle. Dowilati, 
R. (Toronto Univ., ON (Canada). Dept. of Chemical Engineering 
and Applied Chemistry). Canadian Nuclear Association, Toronto, 
ON (Canada); Canadian Nuclear Society, Toronto, ON (Canada). 
1990. (CONF-9003343—: CNA/CNS Student Conference, Peterbor- 
ough (Canada), 23-24 Mar 1990). In Proceedings. 157p. Order 
Number DE94612685. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 6 refs. TWO-PHASE FLOW/void fraction; 
CANDU TYPE REACTORS; FRICTION; ORIENTATION; PRES- 
SURE DROP; RODS; STEAM GENERATORS 


8963 (INIS-RU-372, pp. 16-20) Physical aspects of burnup 
in heavy-water reactors of the fuel used in light-water reac- 
tors. Zaritskaya, T.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki); Kiselev, G.V.; Kruglov, 
A.K.; Rudik, A.P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj 
Ehnergii. 1992. 96p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94616109. Source: OSTI; NTIS (US Sales Only); INIS. 

Light-water reactors operates with enriched fuel. It is connected 
with the large cross-section of neutron absorption by water. The 
circumstance does not permit to end the reactor operation at small 
concentrations of fissionable nuclides. For example, in the WWER- 
1000 at the fission product accumulation of 40 kg/t in the spent 
fuel are contained about 13 kg/t of 2U, 5,7 kg/t of 2°Pu and 1,3 
kg/t of °41Pu. It is shown that afterburning spent fuel of light-water 
reactors in heavy-water reactors permit to increase the heat re- 
moval from the unit of initially loaded fuel by a factor of 1,35-1,50. 
8 refs.; 2 tabs. 


8964 (SAND-91-1482) User’s manual for CONTAIN-HWR/ 
O, Revision 1: A computer code for the analysis of heavy wa- 
ter nuclear reactor containments under accident conditions. 
Billups, S.C. (Sandia National Labs., Albuquerque, NM (United 
States)); Washington, K.E.; Murata, K.K.; Louie, D.L.Y. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jan 1994. 82p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (NPRW-SA-91-6). Order Number 
DE94006260. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The CONTAIN computer code is an integrated analysis tool origi- 
nally developed by the US Nuclear Regulatory Commission for 
predicting the physical, chemical, and radiological conditions inside 
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a containment building in the event of a nuclear reactor accident. 
CONTAIN-HWR is a variant version of CONTAIN developed for the 
Department of Energy’s Office of New Production Reactors, and is 
specifically tailored for the analysis of heavy water nuclear reactor 
containments. Because CONTAIN-HWR is based on CONTAIN, its 
models and capabilities are applicable to a broad class of contain- 
ment analysis problems. The purpose of this User's Manual is to 
provide input instructions and a basic understanding of the new 
features and models in CONTAIN-HWR that are not included in 
CONTAIN. Like the CONTAIN code, CONTAIN-HWR includes mod- 
els for two-phase thermodynamics, intercell flows, condensation/ 
evaporation, fission product and aerosol behavior, gas combustion, 
and core-concrete interactions. In addition to these models, 
CONTAIN-HWR includes a heavy water and tritium inventory track- 
ing model, an improved decay heat deposition model, an improved 
treatment of natural draft flow in channels, and a new library of ra- 
dionuclides. 


2105 Power Reactors, Breeding 


Refer also to citation(s) 8318, 9014, 9015, 9044, 9071, 9075, 
9115, 10017, 10894 


8965 (ANL/RA/CP-80156) Management of transuranics 
using the Integral Fast Reactor (IFR) fuel cycle. Wade, D.C. Ar- 
gonne National Lab., IL (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940109-2: International conference on reactor 
physics and reactor compuations, Tel Aviv (Israel), 23-26 Jan 
1994). Order Number DE94005102. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The 50 years of activities following the discovery of self- 
sustaining fission chains have given rise to a buildup of roughly 
900 tons of manmade transuranics. Of the total, about 260 tons of 
Pu®3® were generated for use in weapons while the remainder 
were generated as a byproduct of electrical power produced world- 
wide by the commercial thermal nuclear power industry. What is to 
be done with these actinides? The options for disposition include 
interminable storage, burial, or recycle for use. The pros and cons 
of each option are being vigorously debated regarding the impact 
upon the issues of human and ecological risk — both current and 
future; weapons proliferation potential — both current and future; 
and total life cycle benefits and costs. As to the options for utiliza- 
tion, commercial uses for actinides (uranium and transuranics) are 
of limited diversity. The actinides have in the past and will in the fu- 
ture find application in large scale mostly by virtue of their ability to 
release energy through fission, and here their utility is unmatched 
— whether the application be in commercial electricity generation or 
in armaments. The integral Fast Reactor (IFR) fue! cycle offers a 
number of features for management of the cur:ent and future 
burden of manmade transuranic materials and for capturing the en- 
ergy content of the U258. These features are discussed here. 


8966 (BARC—1993/E/008) Uncertainty in the dynamic be- 
haviour of a fast breeder reactor to delayed-neutron energy 
spectra. Das, S. (Bhabha Atomic Research Centre, Bombay (In- 
dia). Theoretical Physics Div.). Bhabha Atomic Research Centre, 
Bombay (india). 1993. 7p. Order Number DE94613878. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Uncertainties in the kinetic response of a 500 MWe Prototype 
Fast Breeder Reactor design to large changes in delayed-neutron 
energies have been calculated using point kinetics method and the 
concepts of Delayed Spectrum Factor and Beta Growth Factor. 
Positive reactivity accidents are postulated. Calculations show that 
delayed-neutron spectra have little influence on the shapes of the 
transients, though the spread is within about 27% for the peak 
power attained and about 20% for the accident energy released. 
However, the relative power level shows a much greater sensitivity. 
(author). 5 refs., 3 tabs. 


8967 (BNL-49701) The use of accelerator in nuclear en- 
ergy. Takahashi, H. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO02-76CH00016. (CONF-930929— 
3: 7. international conference on emerging nuclear energy 
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systems, Makuhari (Japan), 20-24 Sep 1993). Order Number 
DE94005143. Source: OSTI; NTIS; INIS; GPO Dep. 

| suggest that an accelerator can be used to increase the safety 
and neutron economy of a power reactor and transmutor of the 
long-lived radioactive wastes, such as minor actinides and fission 
products, by providing the neutrons for its subcritical operation. 


8968 (CEA-CONF—11603) Phenix experiment facilities for 
fission product destruction and actinide burning. Tommasi, J. 
(CEA Centre d'Etudes de Cadarache, 13 -Saint-Paul-lez-Durance 
(France). Dept. d’Etudes des Reacteurs); Coulon, P. CEA Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-iez-Durance (France). Di- 
rection des Reacteurs Nucleaires. 1993. 7p. (CONF-930913—: 
Global ’93: future nuclear systems - emerging fuel cycles and 
waste disposal options, Seattle, WA (United States), 12-17 Sep 
1993). Order Number DE94613879. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper reviews the experimental assessment of minor ac- 
tinide and fission product transmutation in PHENIX. Already carried 
out tests are briefly described, such as the PROFIL experiment 
used to check the basic data files, and the SUPERFACT 
experiment aimed at proving the feasibility of minor actinide trans- 
mutation in fast reactors. The irradiation devices are described, 
especially the experimental moderated subassemblies used to pro- 
duce Co 60. A _ calculation scheme of such moderated 
subassemblies is checked on experimental results of Co 60 pro- 
duction, and then applied to Pu 238 production and Te 99 or 1129 
destruction. The future experiments on minor actinides and fission 
product irradiation are described. The PHENIX reactor is a power- 
ful tool for experimental irradiations in fast reactor conditions. This 
paper will focus on the experiments, both performed and foreseen, 
about the transmutation of minor actinides and fission products. 3 
refs., 10 figs., 6 tabs. 


8969 (CONF-940424-6) Analysis of the JASPER Axial 
Shield Experiment. Slater, C.O. Oak Ridge National Lab., TN 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From 8. in- 
ternational conference on radiation shielding; Arlington, TX (United 
States); 24-27 Apr 1994. Order Number DE94001125. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report provides an analysis of the Axial Shield Experiment 
which was the third of several experiments planned under 
JASPER, a cooperative program between the United States De- 
partment of Energy and Japan’s Power Reactor and Nuclear Fuel 
Development Corporation (PNC). It followed the Radial Shield 
Attenuation and the Fission Gas Plenum Experiments. The experi- 
ment was designed to examine the shielding effectiveness of 
various BgC and steel axial shield designs proposed for liquid 
sodium cooled fast reactors. Initially, eleven configurations (exclud- 
ing a spectrum modifier configuration) were measured. Then 
because of the significant background from the concrete surround- 
ing the axial shield mockups and the large uncertainties in the 
concrete composition, six additional configurations were measured. 
These configurations included a lithiated paraffin shield/collimator 
before and sometimes after the axial shield mockup in order to 
reduce background from the axial shield concrete. Overly conser- 
vative calculated neutron fluxes could lead to an overprediction of 
the shielding requirements. The shielding could have a significant 
impact on the fuel-assembly length and the longer fuel assemblies 
could force an increase in the vessel height. With the increased 
vessel height come higher costs due to the extra steel required for 
the vessel, the additional weight to be transported, a large sodium 
inventory, and the extra material required for other scaled-up com- 
ponents in the reactor building. When the calculated neutron fluxes 
are highly accurate, less conservatism is required in the shield de- 
sign and costs are lower. Thus, reasonably accurate calculated 
neutron fluxes are highly desirable. The measured data from this 


experiment served as a benchmark for judging the adequacy of the 
calculational methods and data. 


8970 (EUR-14765) Simplified elastoplastic methods of 
analysing fatigue in notches. Autrusson, B. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 


162 ERA Vol. 19, No. 4 


Mecanique et de Technologie). Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1993. 87p. Contract 
RA1-0113F. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this study is to show the state of the art concerning 
methods of mechanical analysis available in the literature for evalu- 
ating notch root elastoplastic strain. The components of fast 
breeder reactors are subjected to numerous thermal transients, 
which can cause fatigue failure. To prevent this from happening, it 
is necessary to know the local strain range and to use it to esti- 
mate the number of cycles to crack initiation. Practical methods 
have been developed for the calculation of the local strain range, 
and have led to the drafting of design rules. Direct methods of de- 
termining the local strain range of the ‘inelastic analysis’ type have 
also been described. In conclusion a series of recommendations is 
made on the applicability and the conservatism of these methods. 


8971 (INIS-BR-3219) Tig welding of stainless steel AISI 
316 tubes for fuel rods. Siqueira Queiroz Bittencourt, M. de. Uni- 
versidade Federal, Rio de Janeiro, RJ (Brazil). 1985. 1638p. (In 
Portuguese). Order Number DE94613881. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Sealing of austenitic stainless steel AISI 316 tubes (20% cold 
worked). By welding end-caps material was studied, aiming their 
utilization as fuel rods for nuclear reactors. It was used the autoge- 
nous TIG welding process. (author). 


8972 (INIS-BR-3222) Analysis of a postulated accident 
scenario involving loss of forced flow in a LMFBR. Moreira, 
M.L. Universidade Federal, Rio de Janeiro, RJ (Brazil). 1985. 
139p. (In Portuguese). Order Number DE94613882. Source: OST]; 
NTIS (US Sales Only); INIS. 

A model to analyse a postulated accident scenario involving loss 
of forced flow in the reactor vessel of a LMFBR is used. Five 
phases of the accident are analysed: Natural Circulation, Sub- 
cooled Boiling, Nucleate Boiling, Core Dryout and Cladding melt. 
The heat conduction in the fuel cladding, coolant and lower and 
upper plenum are calculated by a lump-parameter model. Physical 


data of a prototype LMFBR reactor were used for the calculation. 
(author). 


89873 (INIS-RU-372, pp. 55-62) The analysis of neutron 
physical characteristics of fast reactors by means of pulsed 
experiments. Stumbur, Eh.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst.); Milyutina, Z.N. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atormnoj Ehnergii. 1992. 96p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616109. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Possibility is considered for determination of macroscopic cross 
sections of homogeneous multiplicating media with fast neutrons. It 
is shown that by means of the critical size, laplaccian and neutron 
pulse damping decrement measurement results it is possible to ob- 
tain values of almost all cross sections of a medium. The method 
is tested with systems of metal *°°U and BFS-32 assemblies with 
the composition, typical for fast power reactors. A suitable algo- 
rithm is developed for solving nonstationary asymptotic transport 
problems. Calculation results are compared with experimental 
ones. 21 refs.; 2 figs.; 3 tabs. 


8974 (KFK-5175) Experimental investigations in turbulent 
buoyant jets of sodium. Knebel, J.U. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Angewandte Thermo- und 
Fluiddynamik (IATF); Karlsruhe Univ. (T.H.) (Germany). Fakultaet 
fuer Maschinenbau. Mar 1993. 142p. (In German). Order Number 
DE94738806. Source: OSTI; NTIS (US Sales Only); INIS. 
Axisymmetric, turbulent buoyant jets are investigated in the 
sodium test section TEFLU. The character of the flow is divided 
into three regimes depending on the densimetric Froude number: 
the pure jet, the buoyant jet in the transition regime and the pure 
plume. By means of a temperature compensated Miniature Perma- 
nentmagnet Flowmeter Probe the mean velocity, mean temperature 
and intensity of temperature fluctuations are measured simultane- 
ously at axial distances between 3 and 40 initial jet diameters from 
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the orifice. The functional principle of the Miniature Permanentmag- 
net Flowmeter Probe which allows velocity measurements to be 
made in the presence of a temperature gradient is described in de- 
tail. For all three regimes both the decay laws of the quantities 
measured along the axis of the containment pipe and the radial 
profiles are indicated and discussed. With the help of the radial pro- 
files of the mean quantities the axial development of the half-width 
radii and the axial development of the momentum, buoyancy and 
volume fluxes are calculated. In addition, the time history of the 
temperature fluctuations is recorded at several radial positions. The 
data are analysed according to characteristic values of statistical 
signal analysis such as minimum value, maximum value, skew- 
ness, flatness and according to characteristic functions such as 
probability density function, autopower spectrum density and auto- 
correlation function. The experimental results for the axisymmetric, 
turbulent buoyant jets of sodium are compared with experimental 
results from the literature and with fluids of molecular Prandtl num- 
bers greater than or equal to 0.7. The basic differences betwen the 
experimental results obtained for water and for sodium are outlined. 
Statements are formulated which allow thermo- and fluiddynamic 
diffusion processes to be transferred from water to sodium. (orig.) 


8975 (PSI-PROC—92-02, pp. 65-82) The use of minor ac- 
tinides and a small power proton accelerator for fast reactor 
with a high breeding gain: Alternative ways to dispose of high 
level waste: the merits of the antarctic icefields, the moon, and 
outer space. Takahashi, H. (Brookhaven National Lab., Upton, NY 
(United States)). Sep 1992. 657p. (CONF-9109524—: Specialists’ 
meeting on accelerator-based transmutation, Villigen (Switzerland), 
9-12 Sep 1991). In Proceedings of the specialists’ meeting on 
accelerator-based transmutation. Order Number DE94612272. 

We propose the use of a proton accelerator to run a slightly sub- 
critical fast breeder and incinerator of minor actinides, and also the 
use of minor actinides to make a high burnup fuel, which can be 
burned in a reactor with a non-flattened core with a ratio of height 
to diameter (H/D=1). By injecting medium-energy protons into a 
subcritical assembly, and by supplying external neutrons produced 
by spallation and by high-energy fission reactions, the reactor can 
be operated in a safer condition than a reactor operated in a criti- 
cal condition. The safety problems associated with super-criticality, 
which might be created by factors, such as positive Na-void coeffi- 
cient and fuel bowing, can be alleviated. The metal-fueled fast 
breeder has small decrement in the reactivity of power and burn-up; 
the reactivity decrement of the oxide fuel reactor can be reduced 
substantially by mixing the MA of ?°’Np with oxide-fuel. Thus, 
these reactors can be operated at a sub-criticality of k=0.99 with 
small beam proton power of 14 mA and 1 GeV energy (15 MW). 
This slightly subcritical conditions makes the power distribution 
more or less flat, which is important from the point of view of reac- 
tor safety. MA can also be used for achieving high fuel burn-up. 
This reactor requires a small inventory of fissile material and has 
large breeding gain. Thus, we suggest using Np-237 to improve 
the characteristic of the fast reactor rather than simply incinerating 
this valuable commodity. Because of its small requirement for 
beam current, the cyclotron can be used instead of the linear ac- 
celerator, and the linac can be used for running many reactors by 
splitting the high current beam. In the appendix we discuss alterna- 
tive way to dispose of high level waste into the antarctic icefield, 
the moon and outer space. (author) 6 figs., 1 tab., 14 refs. 


2106 Power Reactors, Mobile, Propulsion, Pack- 
age, and Transportable 


Refer also to citation(s) 8786, 9064, 9145, 9149 


8976 (BNL-49297) Performance of CVR coatings for PBR 
fuels. Adams, J.W.; Barletta, R.E.; Svandrlik, J.; Vanier, P.E. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 6p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-931108—42: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94005192. Source: OSTI; NTIS; GPO Dep. 


As part of the component development process for the particle 
bed reactor (PBR), it is necessary to develop coatings for fuel par- 
ticles which will be time and temperature stable. These coatings 
must not only protect the particle from attack by the hydrogen 
coolant, but must also help to maintain the bed in a coolable ge- 
ometry and mitigate against fission product release. In order to 
develop these advanced coatings, a process to produce chemical 
vapor reaction (CVR) coatings on fuel for PBRs has been devel- 
oped. The initial screening tests for these coatings consisted of 
testing in flowing hot hydrogen at one atmosphere. Surrogate fuel 
particles consisting of pyrolytic graphite coated graphite particles 
have been heated in flowing hydrogen at constant temperature. 
The carbon loss from these particles was measured as a function 
of time. Exposure temperatures ranging from 2,500 to 3,000 K 
were used and samples were exposed for up to 14 minutes in a 
cyclical fashion, cooling to room temperature between exposures. 
The rate of weight loss measured as a function of time is com- 
pared to that from other tests of coated materials under similar 
conditions. Microscopic examination of the coatings before and af- 
ter exposure was also conducted and these results are presented. 


8977 (BNL-49299) Performance of CVD and CVR coated 
carbon-carbon in high temperature hydrogen. Adams, J.W.; 
Barletta, R.E.; Svandrlik, J.; Vanier, P.E. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 6p. Sponsored by Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-931108—44: Fall meeting of the Materi- 
als Research Society (MRS), Boston, MA (United States), 29 Nov - 
3 dec 1993). Order Number DE94005451. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

As a part of the component development process for the particle 
bed reactor (PBR), it is necessary to develop coatings which will 
be time and temperature stable at extremely high temperatures in 
flowing hydrogen. These coatings must protect the underlying car- 
bon structure from attack by the hydrogen coolant. Degradation 
which causes small changes in the reactor component, e.g. hole di- 
ameter in the hot frit, can have a profound effect on operation. The 
ability of a component to withstand repeated temperature cycles is 
also a coating development issue. Coatings which crack or spall 
under these conditions would be unacceptable. While refractory 
carbides appear to be the coating material of choice for carbon 
substrates being used in PBR components, the method of applying 
these coatings can have a large effect on their performance. Two 
deposition processes for these refractory carbides, chemical vapor 
deposition (CVD) and chemical vapor reaction (CVR) have been 
evaluated. Screening tests for these coatings consisted of testing 
of coated 2-D and 3-D weave carbon-carbon in flowing hot hydro- 
gen at one atmosphere. Carbon loss from these samples was 
measured as a function of time. Exposure temperatures up to 
3,000 K were used and samples were exposed in a cyclical fash- 
ion, cooling to room temperature between exposures. The results 
of these measurements are presented along with an evaluation of 
the relative merits of CVR and CVD coatings for this application. 


8978 (BNL-49696) Small low mass advanced PBR’s for 
propulsion. Powell, J.R.; Todosow, M.; Ludewig, H. Brookhaven 
National Lab., Upton, NY (United States). 1 Oct 1993. 8p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (CONF-940101-30: 11. sympo- 
sium on space nuclear power systems, Albuquerque, NM (United 
States), 9-13 Jan 1994). Order Number DE94005142. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The advanced Particle Bed Reactor (PBR) to be described in 
this paper is characterized by relatively low power, and low cost, 
while still maintaining competition values for thrust/weight, specific 
impulse and operating times. In order to retain competitive values 
for the thrust/weight ratio while reducing the reactor size, it is nec- 
essary to change the basic reactor layout, by incorporating new 
concepts. The new reactor design concept is termed SIRIUS 
(Small Lightweight Reactor Integral Propulsion System). The fol- 
lowing modifications are proposed for the reactor design to be 
discussed in this paper: Pre-heater (U-235 included in Moderator); 
Hy-C (Hydride/De-hydride for Reactor Control); Afterburner (U-235 
impregnated into Hot Frit); and Hy-S (Hydride Spike Inside Hot 
Frit). Each of the modifications will be briefly discussed below, with 
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benefits, technical issues, design approach, and risk levels ad- 
dressed. The paper discusses conceptual assumptions, feasibility 
analysis, mass estimates, and information needs. 


8979 (BNL+49703) The development of CVR coatings for 
PBR fuels. Barletta, R.E. (Brookhaven National Lab., Upton, NY 
(United States)); Vanier, P.E.; Dowell, M.B.; Lennartz, J.A. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 6p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-931108-17: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94004233. Source: OSTI; NTIS; GPO Dep. 

Particle bed reactors (PBRs) are being developed for both space 
power and propulsion applications. These reactors operate with ex- 
haust gas temperatures of 2500 to 3000 K and fuel temperatures 
hundreds of degrees higher. One fuel design for these reactors 
consists of uranium carbide encapsulated in either carbon or 
graphite. This fuel kernel must be protected from the coolant gas, 
usually Hz, both to prevent attack of the kernel and to limit fission 
product release. Refractory carbide coatings have been proposed 
for this purpose. The typical coating process used for this is a 
chemical vapor deposition. Testing of other components have indi- 
cated the superiority of refractory carbide coatings applied using a 
chemical vapor reaction (CVR) process, however technology to ap- 
ply these coatings to large numbers of fuel particles with diameters 
on the order of 500 pm were not readily available. A process to de- 
posit these CVR coatings on surrogate fuel consisting of graphite 
particles is described. Several types of coatings have been applied 
to the graphite substrate: NbC in various thicknesses and a bilayer 
coating consisting of NbC and TaC with a intermediate layer of py- 
rolytic graphite. These coated particles have been characterized 
prior to test; results are presented. 


8980 (INIS-BR-3213) Development and computational 
simulation of thermoelectric electromagnetic pumps for con- 
trolling the fluid flow in liquid metal cooled space nuclear 
reactors. Borges, E.M. Centro Tecnico Aeroespacial, Sao Jose 
dos Campos, SP (Brazil). Inst. Tecnologico de Aeronautica. 1991. 
177p. (In Portuguese). Order Number DE94612344. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Thermoelectric Electromagnetic (TEEM) Pumps can be used for 
controlling the fluid flow in the primary and secondary circuits of 
liquid metal cooled space nuclear reactor. In order to simulate and 
to evaluate the pumps performance, in steady-state, the computer 
program BEMTE has been developed to study the main opera- 
tional parameters and to determine the system actuation point, for 
a given reactor operating power. The results for each stage of the 
program were satisfactory, compared to experimental data. The 
program shows to be adequate for the design and simulating of di- 
rect current electromagnetic pumps. (author). 


8981 (INIS-mf-13768, pp. 1-9) Boiling heat transfer and 
two-phase flow under microgravity conditions. Westbye, C.J. 
(Toronto Univ., ON (Canada). Dept. of Chemical Engineering and 
Applied Chemistry). Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
(CONF-9003343-: CNA/CNS Student Conference, Peterborough 
(Canada), 23-24 Mar 1990). In Proceedings. 157p. Order Number 
DE94612685. Source: OSTI; NTIS (US Sales Only); INIS. 
Modelling of two-phase flow patterns and flow regime transis- 
tions during quenching processes in microgravity is an essential 
step in the development of space-based nuclear reactors, or nu- 
clear propelled space vehicles. To investigate these phenomena, a 
compact experimental test platform was designed and constructed. 
It consists of a positive displacement pump which forces freon-113 
through a heated quartz tube. The vapour is then condensed and 
returned to the pump. Thermocouples placed along the length of 
the quartz tube record the progress of the quench front and indicate 
heat transfer characteristics, while various photographic equipment 
record the flow pattern. Preliminary ground testing of the apparatus 
provides reference data, and microgravity tests aboard a NASA 
KC-135 aircraft will be performed in June 1990. (6 refs., 5 figs.). 


8982 (JAERI-M-93-134) Experimental study on the critical 
heat flux in varying acceleration field, (2): The measurement 
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of critical heat flux under varying acceleration field, 2. 
Kusunoki, Tsuyoshi (Japan Atomic Energy Research Inst., Tokai, 
ibaraki (Japan). Tokai Research Establishment); Teshima, Noboru; 
Suzuki, Osamu. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jul 1993. 24p. (In Japanese). Order Number 
DE94737834. Source: OSTI; NTIS; INIS. 

In designing a marine reactor, it is very important to understand 
the effect of varying acceleration induced by ship motion on critical 
heat flux. The purpose of this study is to clarify quantitatively the 
relationship between the critical heat flux and vertical acceleration 
for designing a future advanced marine reactor. The test loop with 
R113 was rested on a heaving device. The experiment was carried 
out as a joint study between JAERI and Ship Research Institute. 
From the experimental results, we concluded as follows : The criti- 
cal heat flux decreases with an amplitude of oscillating acceleration 
even at the pressure 1.47MPa of test fluid R113 which has same 
ratio between the density of vapor and liquid as 10.9MPa of fresh 
water. The operating pressure of an advanced marine reactor 
MRX-1 is 10.9MPa. We confirmed that it is a conservative for reac- 
tor design to apply the relation of Otsuji, that the critical heat flux 
decreases in proportion to a quarter power of the minimum vertical 
acceleration. (author). 


8983 (LA-UR-94-4) TOPAZ Il system description. Voss, 
S.S. Los Alamos National Lab., NM (United States). [1994]. 12p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940214—7: Space 
94: international conference and exposition on engineering, con- 
struction, and operations in space, Albuquerque, NM (United 
States), 26 Feb - 3 mar 1994). Order Number DE94006230. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The TOPAZ Il single-cell thermionic space reactor power system 
was designed, built and tested by the former Soviet Union (Rus- 
sia). It has been purchased by the United (US) for technology 
transfer, testing, and the possible integration and launch with a US 
satellite. To support the program, ground facilities consisting pri- 
marily of Russian hardware, have been built in Albuquerque, New 
Mexico to perform non-nuclear ground testing of the system. The 


purpose of this paper is to provide a brief overview of the Russian 
TOPAZ li system. 
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Refer also to citation(s) 8459, 8756, 9034, 9255 


8984 (AECB-C—96) Input to the AECB licensing process 
from unions and worker representatives. Atomic Energy Control 
Board, Ottawa, ON (Canada). 30 Oct 1986. 10p. (In English, 
French). Order Number DE94614275. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Atomic Energy Control Board (AECB) will ensure that work- 
ers employed by an AECB licensee have access on request to all 
information in the possession of the AECB that is related to their 
safe work environment and will provide them with the opportunity 
to comment on and influence those aspects of their work environ- 
ment that are subject to AECB regulatory control. (L.L.). 


8985 (CPHR-MA-01-87) Guide for the establishment of ra- 
diological control to the environment before operation around 
the nuclear installations. Centro de Proteccion e Higiene de las 
Radiaciones, La Habana (Cuba). 1987. 8p. (In Spanish). Order 
Number DE94614276. Source: OSTI; NTIS (US Sales Only); INIS. 

This guide establishes an environment radiological monitoring 
programme before operation and its execution. 


8986 (INIS-mf-13764, pp. 351-369) Advances in Canadian 
regulatory practice. Waddington, J.G (Atomic Energy Control 
Board, Ottawa, ON (Canada)). Canadian Nuclear Association, 
Toronto, ON (Canada). 1992. 449p. (CONF-920641-—: Annual con- 
ference of the Canadian Nuclear Association and the Canadian 
Nuclear Society, St. John (Canada), 7-10 Jun 1992). In Proceed- 
ings of the 32. annual conference of the Canadian Nuclear 
Association. Order Number DE94612223. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper deals with new and revised licensing guides on: new 
dose limits, dosimetry, safety analysis, reliability, fault tree analysis, 





reporting requirements, human factors, software, the ALARA princi- 
ple, backfitting, and the licensing process. 


8987 (NUREG—0540-Vol.15-No.11) Title list of documents 
made publicly available, November 1-30, 1993: Volume 15, No. 
11. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications Services. 
Jan 1994. 232p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). Ills information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principal Documents. 


8988 (NUREG—0940-Vol.12-No.3) Enforcement actions: 
Significant actions resolved: Volume 12, No. 3: Quarterly 
progress report, July-September 1993. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Enforcement. 
Dec 1993. 588p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (July-September 
1993) and includes copies of letters, Notices, and Orders sent by 
the Nuclear Regulatory Commission to licensees with respect to 
these enforcement actions. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, so that actions 
can be taken to improve safety by avoiding future violations similar 
to those described in this publication. 


8989 (SAND-93-1116C) An overview of the United States 


Department of Energy plant lifetime improvement program. 


Rosinski, S.T. (Sandia National Labs., Albuquerque, NM (United 
States)); Clauss, J.M.; Harrison, D.L. Sandia National Labs., Albu- 
querque, NM (United States). 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-940436—1: 4. international meeting on nuclear thermal hy- 
draulics, operations and safety, Taipei (Taiwan, Province of China), 
3-6 Apr 1994). Order Number DE93019074. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Today, 109 nuclear power plants provide over 20 percent of the 
electrical energy generated in the US. The operating license of the 
first of these plants will expire in the year 2000; one third of the 
operating licenses will expire by 2010 and the remaining plant li- 
censes are scheduled to expire by 2033. The National Energy 
Strategy assumes that 70 percent of these plants will continue to 
operate beyond their current license expiration to assist in ensuring 
an adequate, diverse, and environmentally acceptable energy sup- 
ply for economic growth. In order to preserve this energy resource 
in the US three major tasks must be successfully completed: (1) 
establishment of the regulations, technical standards, and 
procedures for the preparation and review of a license renewal ap- 
plication; (2) development, verification, and validation of the various 
technical criteria and bases for needed monitoring, refurbishment, 
or replacement of plant equipment; and (3) demonstration of the 
regulatory process. Since 1985, the US Department of Energy 
(DOE) has been working with the nuclear industry and the US Nu- 
clear Regulatory Commission (NRC) to establish and demonstrate 
the option to extend the life of nuclear power plants through the re- 
newal of operating licenses. This paper focuses primarily on DOE’s 
Plant Lifetime Improvement (PLIM) Program efforts to develop the 
technical criteria and bases for effective aging management and 
lifetime improvement for continued operation of nuclear power 
plants. This paper describes current projects to resolve generic 
technica! issues, including degradation of long-lived components, 
reactor pressure vessel (RPV) embrittlement management 
approaches, and analytical methodologies to characterize RPV in- 
tegrity. 


8990 (SKI-TR-93-29) Licensing procedures and regula- 
tions concerning radioactive waste facilities. Loefgren, T. (Lund 
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Univ. (Sweden). Dept. of Law). Swedish Nuclear Power Inspec- 
torate, Stockholm (Sweden). Jun 1993. 5ip. (In Swedish). Order 
Number DE94614277. Source: OSTI; NTIS; INIS. 

Examination paper. 

Presents the Swedish laws and procedures of licensing radioac- 
tive waste facilities. The localization of SKBs (Swedish Nuclear 
Fuel and Waste Management Co.) pilot plant has been used as an 
example. 


2108 Economics 
Refer also to citation(s) 8218, 8951, 8957, 8965 


8991 (AECL—10587) The bentonite industry in North 
America: Suppliers, reserves, processing capacity and prod- 
ucts. Dixon, D.A.; Hnatiw, D.S.J.; Walker, B.T. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Nov 1992. 50p. (COG—92-80.). Order Number 
DE94614175. Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian Nuclear Fuel Waste Management Program is 
studying a concept for the disposal of nuclear fuel waste at a depth 
of 500 to 1000 m below the surface in stable crystalline rock of the 
Canadian Shield. The waste containers would be surrounded by a 
clay-based buffer material, composed of equal proportions of ben- 
tonite clay and silica sand. In the reference disposal concept, some 
1.9 x 10° Mg of used fuel would be emplaced. This would require 
2.5 x 10° Mg of bentonite. A review of the bentonite industry in 
North America was carried out to establish the availability of suffi- 
cient high-quality material. There are proven reserves of sodium 
bentonite clay in excess of 1.5 x 10® Mg, and vast supplies are 
known to exist but not yet proven. The Canadian conceptual dis- 
posal vault would require 6 x 10* Mg of sodium bentonite each 
year for 40 years. The bentonite industry of North America has an 
installed annual production capacity of 2 x 10” Mg. A disposal vault 
would therefore require approximately 2% of the industry capacity. 
A number of commercial products have been screened for potential 
suitability for use as a component of the buffer. Ten currently mar- 
keted bentonite products have been identified as meeting the initial 
quality standards for the buffer, and two non-commercial bentonites 
have been identified as having the potential for use in a disposal 
vault. (Author) (14 figs., 7 tabs., 18 refs.). 


8992 (CEA-CONF-11633) Nuclear power prospects up to 
2020 in global energy context. Naudet, G.; Capron, J.M. CEA, 75 
- Paris (France). 1993. 10p. (CONF-930739-: 16. annual confer- 
ence of the International Association for Energy Economics: 
energy, environment and sustainable development - challenges for 
the 21st century, Nusa Dua (Indonesia), 27-29 Jul 1993). Order 
Number DE94614155. Source: OSTI; NTIS (US Sales Only); INIS. 
Today nuclear energy is a significant component of the electricity 
generation in the world; its role in the future has to be estimated as 
an answer to the issues concerning both energy supply and atmos- 
phere pollution. Taking into account the lead-times observed in the 
energy field, the year 2020 appears a convenient time horizon to 
appreciate the contrast of significant differences in nuclear power 
expansion. The approach consists in considering one by one all 
the countries which have already implemented a nuclear program 
or could be able to launch a program before this date. However, to 
be clear, the results are presented according to either the five re- 
gions defined in appendix or the World Energy Council regions for 
comparison with the WEC results. (author). 8 tabs., 2 figs. 


8993 (EUR-14798) Decommissioning costs of light water 
nuclear power plants in Germany from 1977 to date. Adler, J. 
(Nuklear-Ingenieur Service GmbH, Hanau (Germany)); Petrasch, P. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. 93p. Contract Fl 2D-0051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This study presents decommissioning costs of NPP’s in Ger- 
many. In 1977, a similar study had been carried out by NIS 
Ingenieurgeselischaft for the Commission of the European Commu- 
nities. The experience gained during the last 15 years from the 
decommissioning of nuclear installations, as well as the develop- 
ments made in calculating costs were the reasons to update the 
1977 study. The cost estimates were carried out for the German 
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LWRs, Biblis A (PWR) and Brunsbuettel (BWR) taken as reference 
plants. For the calculations, the software programme STILLKO 2 
(owned by the German VDEW) was used. Not only have cost 
calculations been carried out, but also data have been obtained re- 
lating to manpower, occupational radiation exposure, masses of 
material to be dismantied and radioactive waste generated. The re- 
sults enable a direct comparison with those of the 1977 study and 
show the most important differences. In a separate chapter, costs 
for single items are presented so that comparison with decommis- 
sioning costs from other EC countries may be possible. (authors). 
24 refs., 14 figs., 17 tabs., 3 appendices. 


8994 (IFE/KR/E-93/008) Nuclear power - status and devel- 
opment 1993. Lindgjaerde, R.O. Institutt for Energiteknikk, Kjeller 
(Norway). Oct 1993. 15p. (In Norwegian). Order Number 
DE94614154. Source: OSTI; NTIS; INIS. 

The report gives a survey of the present global position of nu- 
clear power as well as forecasts on the future development in the 
nuclear energy sector. 8 refs., 3 tabs. 


8995 (INIS-mf-13748, pp. 65-67) Nuclear energy in Israel 
towards the 21st century. Ettinger, S.Y. (Israel Atomic Energy 
Commission, Tel Aviv (Israel)). Ministry of Energy and Infrastruc- 
ture, Jerusalem (israel); Ben-Gurion Univ. of the Negev, Beersheba 
(Israel); Moscow International Energy Club, Moscow (Russian 
Federation). 1993. (CONF-9105438-: 1. energy conference Israel- 
former USSR, Beer-Sheva (Israel), 13-15 May 1991). In First 
energy conference Israel-former USSR: Proceedings. 170p. Order 
Number DE94613364. Source: OSTI; NTIS (US Sales Only); INIS. 
Nuclear energy utilization has been facing substantial difficulties 
worldwide in the last decade. Safety problems led to public distrust 
and economic performance did not always fulfill the utilities expec- 
tations. However, recent events in Israel and worldwide call for a 
review of national energy policy. Nuclear power should be consid- 
ered a viable solution to energy problems which may confront us in 
the future. The main objective of incorporating nuclear power in 
Israel's energy program is to minimize its total dependence on im- 
ported fossil fuel, which may be hindered by fluctuations in fuel 
prices and disruptions in regular supply. In order to achieve this 
goal, 50% of the electric power generation should be obtained from 
nuclear power plants. Thus, long-term planning is required, expend- 
ing over a period of 25 to 30 years, for implementation of a nuclear 
program. The projected Israeli installed capacity for 1995 is 5600 
MW at an annual development rate of 4%. If this trend continues, it 
will require installation of approximately 5 units, 600 MW each, ev- 
ery ten years, about half of which should be nuclear. It is in Israel's 
interest to opt for an advanced type of nuclear reactor, that could 
provide many important advantages, e.g. improved safety, pro- 
longed life, high load factor, etc. A high local participation in the 
planning and construction of plant is also desirable. (author). 


8996 (INIS-mf-13748, pp. 68-81) Prospects of nuclear 
power in the USSR after the Chernobyl accident. Ponomarev- 
Stepnoj, N. (Kurchatov Instituteof Atomic Energy, Moscow (Russian 
Federation)); Asmolov, V. Ministry of Energy and Infrastructure, 
Jerusalem (Israel); Ben-Gurion Univ. of the Negev, Beersheba (Is- 
rael); Moscow International Energy Club, Moscow (Russian 
Federation). 1993. (CONF-9105438-: 1. energy conference Israel- 
former USSR, Beer-Sheva (Israel), 13-15 May 1991). In First 
energy conference Israel-former USSR: Proceedings. 170p. Order 
Number DE94613364. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear power is an integral part of the USSR power industry. At 
present, about 12% of the country’s electricity is produced by nu- 
clear power plants, saving about 70 million tons per year of 
equivalent fossil fuel. The FEC analysis reveals that any accept- 
able solution of the energy supply problem and _ limitation 
hazardous ecological effects cannot be achieved without appropri- 
ate development of nuclear energy capacities, with the necessary 
safety levels ensured. The thorough comparative analysis of nu- 
clear power development in the USSR, taking into account the 
economic factors and ecological consequences of power develop- 
ment shows that nuclear power capacity has to be systematically 
increased - up to 56 million kW by the year 2000, and 95-150 mil- 
lion KW by 2010. The main condition for this expansion is the 
enhanced nuclear power safety. This development has to be 
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competitive with the ecologically acceptable coal power plants op- 
erating in the european part of the country. (authors). 


8997 (INIS-mf-13764, pp. 75-85) Eastern Europe initia- 
tives. Kakaria, B.K. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations). Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada). 1992. 449p. (CONF-920641-: 
Annual conference of the Canadian Nuclear Association and the 
Canadian Nuclear Society, St. John (Canada), 7-10 Jun 1992). In 
Proceedings of the 32. annual conference of the Canadian Nuclear 
Association. Order Number DE94612223. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Having succeeded in selling CANDU reactors to Romania, AECL 
is looking for further reactor sales in eastern Europe, but also ex- 
ploring other more limited economic opportunities in the area, in 
conjunction with Ontario Hydro, such as advising on nuclear safety. 
For all the initiatives considered, Canadian Government support is 
perceived to be vital. 


8998 (INIS-mf-13764, pp. 173-180) Ontario’s demand sup- 
ply plan: The great debate. Hurst, Randy (Canadian Electricity 
Forum, Pickering ON (Canada)). Canadian Nuclear Association, 
Toronto, ON (Canada). 1992. 449p. (CONF-920641—: Annual con- 
ference of the Canadian Nuclear Association and the Canadian 
Nuclear Society, St. John (Canada), 7-10 Jun 1992). In Proceed- 
ings of the 32. annual conference of the Canadian Nuclear 
Association. Order Number DE94612223. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The author is sharply critical of the Ontario demand supply plan 
for electrical power, as promulgated in 1989 and revised in 1992. 
He considers that the plan will increase the eventual cost of power 
to the consumer, and make the system less reliable. 


8999 (INIS-mf-13764, pp. 191-199) Uranium supply, de- 
mand, pricing. Michel, B.M. (Cameco Corp., Saskatoon SK 
(Canada)). Canadian Nuclear Association, Toronto, ON (Canada). 
1992. 449p. (CONF-920641—: Annual conference of the Canadian 
Nuclear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 32. annual con- 
ference of the Canadian Nuclear Association. Order Number 
DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

Uranium is a 'maverick’ commodity, because the present spot 
price is inadequate to sustain the uranium mining industry in the 
long run, the market is overhung by large inventories, and the price 
of uranium is only a small part of the cost of nuclear power. Cheap 
uranium from eastern European suppliers is seen as a threat by 
western-world producers. There has been a shortfall of production 
for years, so low prices are unlikely to continue, and Canada is in 
a good position as a low-cost producer. 


9000 (INIS-mf-13764, pp. 421-442) Countertrade as a mar- 
keting and financing instrument for East European business. 
Kamm, Chris (President, A B B Trading (Switzerland)). Canadian 
Nuclear Association, Toronto, ON (Canada). 1992. 449p. (CONF- 
920641-—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 32. annual conference of the Cana- 
dian Nuclear Association. Order Number DE94612223. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Challenges, problems and opportunities of non-conventional ex- 
port promotion and export financing in the wake of political and 
economic upheaval in Eastern Europe is discussed. This lunch- 
time address is published only in the form of notes. 


9001 (INIS-mf-13765, pp. F4-F8) An energy-exergy analy- 
sis of a nuclear generating station. Rosen, M.A. (Toronto Univ., 
ON (Canada). Dept. of Mechanical Engineering); Scott, D.S. Cana- 


dian Nuclear Society, Toronto, ON (Canada). 1986. 135p. 
(CONF-8606428—: 7. annual Canadian Nuclear Society confer- 
ence, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. NUCLEAR POWER PLANTS/energy ac- 
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9002 (INIS-mf-13774) Uranium mining in Canada and 
Australia: The impact of taxation. Mackenzie, B.W.; Whillans, 
R.T.; Williams, R.M.; Doggett, M.D. No corporate text available. 
1991. 187p. Order Number DE94614176. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This study compared the impact of taxation on the economic via- 
bility and competitive position of uranium mining in Canada and 
Australia. The evaluation is based on four types of uranium deposit 
and four hypothetical project models. The deposits are assumed to 
have been discovered and delineated, and are awaiting a mine de- 
velopment decision. The models, initially appraised on a before-tax 
basis, are then subjected to taxation in each of six jurisdictions. 
Several taxation criteria are assessed in each case, including after- 
tax measures of investment incentive, discounted tax revenues, 
effective tax rates, intergovernmental tax shares, and comparative 
tax levels. The impact of taxation is shown to be both high and 
variable. The taxation systems in Saskatchewan and Australia’s 
Northern Territory generate the most government revenue and pro- 
vide the lowest incentive for investment. Canada’s Northwest 
Territories and Ontario provide the best investment incentive and 
collect the least amount of taxes. South Australia and Western 
Australia tend to be positioned between these extremes. The study 
demonstrates that only the very best uranium mining projects have 
a chance of being developed under current market conditions, and 
even these can be rendered uneconomic by excessive taxation 
regimes. It follows that exceptionally good quality targets will have 
to be identified to provide the economic justification for uranium ex- 
ploration. These realities will likely restrict uranium exploration and 
development activities for some time, not an unexpected response 
to a market situation where low prices have been caused largely 
by excess supply. (L.L.). 


9003 (INIS-mf-14151) Lippe-Ems GmbH nuclear power 
stations. Annual report 1992. Kernkraftwerk Lippe-Ems GmbH 
(KLE), Lingen (Germany). 1993. 32p. (In German). Order Number 
DE94738510. Source: OSTI; NTIS (US Sales Only); INIS. 

The Nuclear power company Lippe-Ems GmbH (KLE) runs the 
Emsland Nuclear Power Station (KKE) in Lingen (Ems) with a 1300 
MW pressurized Water reactor. Partners of KLE are VEW and Elek- 
tromark. This 1992 annual report reveals numerous financial data 
of the operator (balance sheet, profit and loss account.) (orig./UA) 


9004 (INIS-RU-—366, pp. 65-72) Is self-repayment of the 
nuclear fuel cycle plants profitable for national economy?. 
Shevelev, Ya.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj 
Ehnergii); Klimenko, A.V. Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616245. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The nuclear fuel cycle (NFC) plants should not be repaying in 
the optimal plan of nuclear economy development. Their losses are 
overlapped by superprofits of energy consumers. The loss in the 
national economy resulting from compulsory conversion of the NFC 
plants to self-repayment is estimated. 12 refs. 
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9005 (BARC—1993/E/003) Importance of delayed neutrons 
in nuclear research. Das, S. (Bhabha Atomic Research Centre, 
Bombay (india). Theoretical Physics Div.). Bhabha Atomic Re- 
search Centre, Bombay (india). 1993. 119p. Order Number 
DE94613755. Source: OSTI; NTIS (US Sales Only); INIS. 
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The report presents a comprehensive review of the uses of6-, n 
delayed neutrons in nuclear research with special emphasis on en- 
ergy spectra and reactor applications. The review covers the 
following aspects : (1) delayed neutron in reactor analysis, (2) ab- 
solute delayed neutron yield, (3) delayed neutron decay constants, 
(4) delayed neutron energy spectra and their importance in high 
accuracy criticality calculations and precise evaluation of reactor ki- 
netics characteristics, particularly fast breeders, (5) a chronological 
account of the developments in the measurement of delayed neu- 
tron energy spectra, both aggregate (composite) and from individual 
fission product isotopes during the last fifty years or so, (6) major 
spectrometry techniques for measuring delayed neutron energy 
spectra, (7) spectral analysis, (8) calculations of delayed neutron 
energy spectra from precursor data, and (9) sensitivity analysis of 
fast reactor dynamic behaviour to delayed neutron energy spectra. 
Finally the report recommends a number of areas for future re- 
search work on delayed neutrons. (author). refs., 49 figs., 10 tabs. 


9006 (FZR-92-15, pp. 102-108) Problems of weight deter- 
mination for the multigroup Monte Carlo code TRAMO for 
neutron flux calculation. Barz, H.U. (Central Inst. of Nuclear Re- 
search Rossendorf, Dresden (Germany)). Forschungszentrum 
Rossendorf e.V. (FZR) (Germany). Inst. fuer Sicherheitsforschung. 
Aug 1992. 149p. In Rossendorf Research Center, Institute of 
Safety Research. Annual report 1991. Order Number 
DE94745993. Source: OSTI; NTIS (US Sales Only); INIS. 

The basic method in TRAMO for reduction of statistical errors is 
the weight window method. Problems arise with the determination 
of the needed weights. At first on a simple example is shown that 
the general rule for obtaining these weights as inverse proportional 
to the importance is reasonable. Further the measures for the 
practical calculation of these weights on the basis of recursive 
Monte Carlo are described, which appear as a practicable tool for 
a wide range of applications. (orig.) 


9007 (INIS-BR-—3223) Subchannel friction and flow split 
factor in hexagonal pin bundles with helical spacers. Bloch, M. 
Pontificia Univ. Catolica do Rio de Janeiro, RJ (Brazil). Dept. de 
Engenharia Mecanica. 1983. 187p. (in Portuguese). Order Number 
DE94613756. Source: OSTI; NTIS (US Sales Only); INIS. 

A hydraulic analysis has been carried on for the edge and the 
corner subchannel flows, which together with the internal subchan- 
nel flow constitute the bundle flow of. Pressure drop, flow and 
temperature measurements have been made for water flow in edge 
and corner subchannel flows, which were geometrically separated 
for measurement purpose. (author). 


9908 (INIS-BR-3230) An alternative pseudo-harmonics 
methodology; application to the reactors two-dimensional cal- 
culations. Abreu, M.P. de. Universidade Federal, Rio de Janeiro, 
RJ (Brazil). Coordenacao dos Programas de Pos-graduacao de 
Engenharia. 1988. 152p. (in Portuguese). Order Number 
DE94613757. Source: OSTI; NTIS (US Sales Only); INIS. 

An alternative pseudo-harmonics method for two-dimensional re- 
actor calculations is presented together with some one-energy 
group results, namely, eigenvalue and flux reconstruction. A brief 
description of the Standard and Modified versions of the method is 
presented for critical purposes, i.e., it was intended to discuss the 
previously developed versions and in some sense to improve the 
solution of the K-th eigenvalue and flux terms of the corresponding 
expansions. Intense and localized perturbations, where a signifi- 
cant imbalance between neutron production and destruction rates 
exists, were simulated. Since convergence in flux and eigenvalue 
were achieved for all test-cases, there is a tendency to consider 
the alternative method to be very promising for two-dimensional 
calculations. (author). 


9009 (INIS-RU-365) Problems of nuclear science and 
technology: Scientific-technical collection. Fizika yadernykh 
reaktorov, no.5. Dinamika yadernykh ehnergeticheskikh ustanovok. 
Trenazhery i modeliruyushchie kompleksy diya ustanovok s 
yadernymi reaktorami. Chast’ 1. Ministerstvo Rossijskoj Federatsii 
po Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
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(Russian Federation). Inst. Atomnoj Ehnergii. 1991. 94p. (In Rus- 
sian). Order Number DE94616244. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The problems of designing the training facilities and modelling 
complexes for power plants with nuclear reactors af different types 
are considered. The software complexes applied in educational fa- 
cilities for calculation of neutron-physical characteristics of power 
reactor cores and simulation of accidents at NPPs are described. 
The capabilities and specific features of personal computer applica- 
tion for NPP operator training are discussed. 


9010 (INIS-RU-365, pp. 51-57) A method of channel-by- 
channel calculation of a nuclear reactor based on coarse grid. 
Konev, V.N.; Torlin, B.Z. Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An approach to developing the coarse-mesh model of a nuclear 
reactor is described. The model is based on two-stage scheme of 
power density distribution calculation including the one-group 
coarse-mesh diffusion calculation of neutron flux averaged by cells, 
which conditionally form the reactor core, the reconstruction of by- 
channel power density distribution inside a macrocell on the base 
of the values of neutron flux in adjacent macrocells obtained at the 
first stage. The model of this type can be used as a part of special 
software for the system of centralized control, as well as the basis 
model for imitator of nuclear reactor neutron-physical characteris- 
tics for NPP simulator besides studying into stationary and 
transient processes. 11 refs., 1 tab., 2 figs. 


9011 (INIS-RU-365, pp. 78-82) Programming the NPP dy- 
namics modelling problems computerized. Shaleninov, A.A.; 
Kuznetsova, T.A.; Naumov, S.A.; Klushin, E.A.; Revenko, V.F. Min- 
isterstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 


(Russian Federation); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 


noj Ehnergii. 1991. 94p. (In Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616244. Source: OSTI; NTIS (US Sales Only); INIS. 

The main data on the SAMSON system for automated genera- 
tion of programs for continuous process simulation realized for 
personal computers are given. The system is intelligent and ori- 
ented for equations. lt comprises computer programs for solving 
variety of problems dealing with modelling the dynamics of objects 
described by the systems of ordinary differential and algebraic 
equations automatically, without programmer participation accord- 
ing to the model mathematical descriptions. An example of 
description of the problem and task for generation of program in 
the MIF system input language is given. 3 refs., 1 fig. 


9012 (INIS-RU-366) Problems of nuclear science and 
technology: Scientific-technical collection. Fizika yadernykh 
reaktorov, no.1. Fizika i metody rascheta yadernykh reaktorov. Min- 
isterstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1991. 104p. (in Russian). Order Number 
DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

The issue includes the papers dealing with the problems of the- 
ory and calculational methods for nuclear reactors, radiation 
shielding and radiation transport; codes for calculational and exper- 
imental investigations; descriptions and abstracts of codes, code 
complexes and systems. 


9013 (INIS-RU-366, pp. 3-7) Calculation of the radia! and 
axial effective diffusion coefficients by the FCP n: =thod. 
Grabezhnoj, V.A. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst.); Rumyantsev, G.Ya. Ministerstvo Rossijskoj 
Federatsii po Atomnoj Ehnergii, Moscow (Russian Federation); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. 
(In Russian). In Problems of nuclear science and technology: 
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Scientific-technical collection. Order Number 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effective diffusion coefficients calculations are described us- 
ing three linear independent solutions of transport equation for a 
cylindrical cell based on the FCP method. Generalized first collision 
probabilities are integrated with angular polynomial weight. 5 refs.; 
2 tabs. 


DE94616245. 


9014 (INIS-RU-366, pp. 11-17) Calculation of sensitivities 
of reactor characteristics to cross sections with taking fuel 
burnup effect into account. Glebov, V.B. (Moskovskij Inzhenerno- 
Fizicheskij Inst., Moscow (Russian Federation)); Kulikov, G.G.; 
Khromov, V.V.; Korobejnikova, L.V.; Manturov, G.N.; Nikolaev, 
M.N. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, 
Moscow (Russian Federation); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. 104p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616245. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A practical method for calculation of reactor functional sensitivi- 
ties to group cross sections with account for fuel burnup is 
described. The accurate predictions of reactivity loss, breeding ratio 
and buidlup for BN-1600 reactor model are given. 11 refs.; 5 tabs. 


9015 (INIS-RU-366, pp. 17-19) Plutonium isotopes worth 
for fuel reproduction in fast reactor. Usynin, G.B. (Gor’kovskij 
Politekhnicheskij Inst., Gorki (Russian Federation)); Chirkov, V.A.; 
Afrin, B.A. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, 
Moscow (Russian Federation); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. 104p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616245. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The calculation method of isotope worth concerning fuel growth 
coefficient (the ratio of unloaded fuel mass) is presented. The di- 
rect and adjoint problem in which eigenvectors act correspondingly 
as the composition of loaded fuel and the worth of isotopes is 
solved, the eigenvalue being the fuel growth coefficient. The iso- 
tope worths in various schemes of fuel return in fast reactors are 
given as examples. 4 refs. 


9016 (INIS-RU-366, pp. 19-21) Calculational-experimental 
reconstruction of space-uneven distribution of neutron flux 
density in a reactor. Zaritskaya, T.S. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki); Rudik, A.P. 
Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1991. 104p. (In Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

A method is proposed for reconstruction of the spatial distribution 
of neutron flux in which a fuel was irradiated. The method is based 
on the analysis of averaged in fuel element volume concentrations 
of some indicator nuclides. One of the nuclides are added specially 
into an initial fuel and others are produced in the irradiation pro- 
cess. An example is considered of reconstruction of the height 
dependence of the neutron flux and some possible chains of the 
indicator nuclides are presented. 5 refs. 


9017 (INIS-RU-366, pp. 27-29) UNIRASOS-P_ code 
abstract. Sidorenko, V.D. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii); Pshenin, V.V.; Aver'yanova, S.P.; 
Lizorkin, M.P.; Kapelyush, V.A.; Smirnov, S.V. Ministerstvo 
Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow (Russian Fed- 
eration); Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehn- 
ergii. 1991. 104p. (in Russian). In Problems of nuclear science and 
technology: Scientific-technical collection. Order Number 
DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

The UNIRASOS-P code used for generating four-group diffusion 
constants for uniform multiplying and non-multiplying lattices with 





the light-water moderator is described. The cell heterogeneity is 
taken into account by the first collisions probabilities method. The 
differencial model of thermalization is used in a thermal region. 7 
refs. 


9018 (INIS-RU-366, pp. 29-31) KASSETA-2 code abstract. 
Sidorenko, V.D. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj 
Ehnergii); Aver'yanova, S.P.; Pshenin, V.V.; Suslov, A.A.; Makhn- 
ina, L.A. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, 
Moscow (Russian Federation); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. 104p. (in Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616245. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The KASSETA-2 is used for generation of fuel assemblies effec- 
tive few-group constants as a function of burnup and core state 
required for BIPR type codes. The geometry treated by this code is 
an assembly of regular hexagonal cells containing fuel pins, 
absorber rods, metal tubes and so on. Two-dimensional fluxes dis- 
tribution calculations are based on four-group diffusion approach. 
Needed for these calculations elementary cells cross sections are 
determined by UNIRASOS code. 9 refs. 


9019 (INIS-RU-366, pp. 31-33) PERMAK-360V code ab- 
stract. Lizorkin, M.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. 
Atomnoj Ehnergii); Novikov, A.N.; Saprykin, V.V.; Azova, V.M. Min- 
isterstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1991. 104p. (in Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

The PERMAK-360V code for WWER fine-mesh few-group two- 


dimensional calculations of power distribution and fuel burnup is 
shortly described. 4 refs. 


9020 (INIS-RU-366, pp. 33-35) ALBOM code abstract. 
Marakazov, A.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii); Novikov, A.N.; Belyaeva, E.D.; Zholkevich, E.A.; 
Kokhanovskaya, L.V.; Suslov, A.A. Ministerstvo Rossijskoj 
Federatsii po Atomnoj Ehnergii, Moscow (Russian Federation); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94616245. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The BIPR-7 3D two-group coarse-mesh code for the WWER re- 
actor calculation is shortky described. 8 refs. 


9021 (INIS-RU-366, pp. 35-38) ALBOM code abstract. Min- 
isterstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1991. 104p. (In Russian). In Problems of nuciear 
science and technology: Scientific-technical collection. Order 
Number DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

The ALBOM code designed to permit automatically neutron- 
physical calculations of WWER reactor is described. Results 
represented in convenient form and can be immediately used by 
reactor operators. The code has autonomous 3-d calculation block 
to make any future physical model modification simple and easy. 4 
refs. 


9022 (INIS-RU-366, pp. 38-39) PIR-VOPOL code abstract. 
Markov, A.V. (VNII AEhS, Moscow (Russian Federation), Nauchno- 
Proizvodstvennoe Ob’edinenie Ehnergiya, Moscow (Russian 
Federation)); Pogosbekyan, L.R.; Ivchenkov, V.V. Ministerstvo 
Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow (Russian Fed- 
eration); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehn- 
ergii. 1991. 104p. (In Russian). In Problems of nuclear science and 
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technology: — Scientific-technical collection. Order 
DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

The program of WWER real operation mode imitation using 
three-dimensional diffusion model and power distribution profile re- 
construction using least squares methods is briefly described. 2 
refs. 


Number 


9023 (INIS-RU-366, pp. 39-40) KhIPI code abstract. 
Ivchenkov, V.V. (VNIl AEhS, Moscow (Russian Federation), 
Nauchno-Proizvodstvennoe Ob”edinenie Ehnergiya, Moscow (Rus- 
sian Federation)); Markov, A.V.; Paviovichev, A.M.; Styrin, Yu.A. 
Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1991. 104p. (in Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 
The database service program for WWER operation neutron- 
physical computation program set is briefly described. 3 refs. 


9024 (INIS-RU-366, pp. 40-42) PROROK-2M code ab- 
stract. Orlov, V.I. (VNIl AEhS, Moscow (Russian Federation), 
Nauchno-Proizvodstvennoe Ob’edinenie Ehnergiya, Moscow (Rus- 
sian Federation)); Pavlovichev, A.M. Ministerstvo Rossijskoj 
Federatsii po Atomnoj Ehnergii, Moscow (Russian Federation); Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94616245. 
Source: OSTI; NT!S (US Sales Only); INIS. 

New version is described of the program for the WWER reactor 
refueling optimization at the given nomenclature of fuel assemblies, 
introduced into the core. Fuel assembly arrangement optimization 
is carried out with account for fuel burnup in the process of reactor 
operation. 5 refs. 


9025 (INIS-RU-366, pp. 43-44) AZIMUT code abstract. 
Raevskaya, V.E. (Gosudarstvennyj Komitet po  Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki). Ministerstvo Rossijskoj 
Federatsii po Atomnoj Ehnergii, Moscow (Russian Federation); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94616245. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The brief description of the AZIMUT code for calculation the neu- 
tron flux in a cluster cell is presented. Code takes into account 1 
and 2 azimuthal harmonics in the one-group P3-approximation and 
uses the heterogeneous approach. 2 refs. 


9026 (INIS-RU-366, pp. 62-64) Software in field of 
forecasting nuclear energy development: a linear models gen- 
erator. Elagin, Yu.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii). Ministerstvo Rossijskoj Federatsii po Atomnoj 
Ehnergii, Moscow (Russian Federation); Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Inst. Atomnoj Ehnergii. 1991. 104p. (in Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616245. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A linear model generator for description of altering power station 
systems is suggested. Particular attention is paid to the possibility 
of quick changes in the nuclear system state connected with the 
nuclear fuel cycle. 


9027 (INIS-RU-372, pp. 27-31) Calculation of the neutron 
field in HTGR by the finite element method with using of the 
response matrices for the effective evaluation of the control 
rods influence. Sarychev, V.A. (inst. Atomnoj Ehnergetiki, Ob- 
ninsk (Russian Federation)); Fen’, V.G. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Inst. Atomnoj Ehnergii. 1992. 96p. (In Russian). In 
Problems of nuclear science and technology: Scientific-technical 
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collection. Order Number DE94616109. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The application of the finite element method for solving the diffu- 
sion equation in regions with complex structure is described. The 
method of use of the response matrix in diffusion calculations of 
the regions including control rods or holes is suggested. The DT- 
FEM computer code with test results is represented as the 
application of this method in two-dimensional R-Z, X-Y and R-¢ ge- 
ometries. The results of calculations by means of the numerical 
DTFEM code for the high temperature gas-cooled reactor model 
with control rod in reflector are given in comparison with the 
Monte-Carlo results. 8 refs.; 5 figs.; 3 tabs. 


9028 (SAND-92-0693) SAFSIM theory manual: A com- 
puter program for the engineering simulation of flow systems. 
Dobranich, D. Sandia National Labs., Albuquerque, NM (United 
States). Dec 1993. 200p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Order Number DE94005381. Source: OSTI; NTIS; GPO Dep. 

SAFSIM (System Analysis Flow SiMulator) is a FORTRAN com- 
puter program for simulating the integrated performance of 
complex flow systems. SAFSIM provides sufficient versatility to al- 
low the engineering simulation of almost any system, from a 
backyard sprinkler system to a clustered nuclear reactor propulsion 
system. In addition to versatility, speed and robustness are primary 
SAFSIM development goals. SAFSIM contains three basic physics 
modules: (1) a fluid mechanics module with flow network capabil- 
ity; (2) a structure heat transfer module with multiple convection 
and radiation exchange surface capability; and (3) a point reactor 
dynamics module with reactivity feedback and decay heat capabil- 
ity. Any or all of the physics modules can be implemented, as the 
problem dictates. SAFSIM can be used for compressible and in- 
compressible, single-phase, multicomponent flow systems. Both 
the fluid mechanics and structure heat transfer modules employ a 
one-dimensional finite element modeling approach. This document 
contains a description of the theory incorporated in SAFSIM, in- 
cluding the governing equations, the numerical methods, and the 
overall system solution strategies. 


2202 Components and Accessories 
Refer also to citation(s) 8989, 9722 


9029 (AECB-C-—98) Requirements for reliability analysis of 
safety-related systems in nuclear reactors: Proposed regula- 
tory policy statement. Atomic Energy Control Board, Ottawa, ON 
(Canada). 14 Apr 1987. 14p. (in English, French). Order Number 
DE94613758. Source: OSTI; NTIS (US Sales Only); INIS. 

This document defines general principles for reliability analyses 
of safety-related systems in nuclear reactors. Reliability analysis 
should be part of a process that starts early in the design stage 
and continues throughout the operating life of the analyzed system. 
It shall be consistent with the detailed design requirements of the 
system and shall address all permissible modes of operation of the 
system. Boundaries between systems and subsystems must be 
clearly defined. Analyses of connected systems shall be consistent 
with each other. Reliability analyses shall be consistent with the 
approved plant design and operating procedures in accordance 
with information available at the date of the report. A procedure 
shall be established for determining the changes between the infor- 
mation used in the analysis and the current status. (L.L.). 


9030 (BNL-49748) Development of radiation resistant 
electrical cable insulations. Lee, B.S.; Soo, P.; MacKenzie, D.R. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-931244-2: 4. national technol- 
ogy transfer conference and exposition, Anaheim, CA (United 
States), 7-9 Dec 1993). Order Number DE94005189. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Two new polyethylene cable insulations have been formulated 
for nuclear applications, and have been tested under gamma radia- 
tion. Both insulations are based on low density polyethylene, one 
with PbO and the other with Sb2O3 as additives. The test results 
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show that the concept of using inorganic antioxidants to retard ra- 
diation initiated oxidation (RIO) is viable. PbO is more effective 
than Sb2O3 in minimizing RIO. 


9031 (INIS-AR-047) Design of experiment for the mea- 
surement of the thermal conductivity of oxides over tubes of 
heat exchangers. Raffo Calderon, M.C.; Chocron, M.; Iglesias, 
A.M. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Dept. de Quimica de Reactores. 1993. 3p. (In Spanish). 
(CONF-9311167—: 21. meeting of the Argentine Association of Nu- 
clear Technology, Mar del Plata (Argentina), 8-12 Nov 1993). Order 
Number DE94612286. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. HEAT EXCHANGERS/oxides; HEAT EX- 
CHANGERS /thermal conduction; OXIDES; HEAT TRANSFER 


9032 (INIS-AR-051) Experimental studies for the chemi- 
cal cleaning of vapour generators (secondary side). Ali, S.P.; 
Reartes, G.B.; Urrutia, G.A.; Corti, H.R.; Blesa, M.A.; Morando, 
P.J. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Dept. de Quimica de Reactores. 1993. 2p. (In Spanish). 
(CONF-9311167—: 21. meeting of the Argentine Association of Nu- 
clear Technology, Mar del Plata (Argentina), 8-12 Nov 1993). Order 
Number DE94612287. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. VAPOR GENERATORS/antifoulants; VA- 
POR GENERATORS/surface cleaning; CARBOXYLIC ACIDS; 
CORROSION PRODUCTS; DEPOSITION; FOULING; HEAT EX- 
CHANGERS; HEAT TRANSFER; IRON OXIDES; SECONDARY 
COOLANT CIRCUITS; ANTIFOULANTS 


9033 (JAERI-M—92-207, pp. 387-391) Calculational evalua- 
tion of radiation induced deformation. Nagakawa, Johsei 
(National Research Inst. for Metals, Tsukuba, Ibaraki (Japan). 
Tsukuba Lab.). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1992. (CONF-9202184—: 4. international symposium 
on advanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF-1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

A calculational evaluation method has been developed to predict 
the deformation induced by irradiation, based on a computer 
simulation of point defect kinetics under stress. Linear stress de- 
pendence and similar total creep rate were predicted for both SA 
and CW materials of austenitic stainless steel at medium to low 
stresses, in accordance with the reported light-ion irradiation creep 
results. Low temperature irradiation creep was explained by the 
transient behavior of point defect kinetics, and inclusion of the tran- 
sient climb-glide model improved the prediction. Irradiation induced 
stress relaxation in a light-water fission reactor condition was 
calculated for Inconel X-750, and it was revealed to be very signifi- 
cant. (author). 


9034 (STUK/YVL-GUIDE-5.3) Regulatory control of nu- 
clear facility valves and their actuators. Finnish Centre for 
Radiation and Nuclear Safety (STUK), Helsinki (Finland). 1993. 
15p. Translation of STUK/YVL-GUIDE-5.3. Order Number 
DE94613759. Source: OSTI; NTIS; INIS. 

Translation. The original text in Finnish is published under the 
same guide number. The guide is valid from 1 April 1991 and will 
remain in force until further notice. It replaces the guide YVL 5.3 is- 
sued on 26 November 1979. 

The methods and procedures by which the Finnish Centre for 
Radiation and Nuclear Safety (STUK) regulates valves and their 
actuators in nuclear power plants and in other nuclear facilities are 
specified in the guide. The scope of regulation depends on the 
Safety Class of the valve and the actuator in question. The Safety 
Classification principles for the systems, structures and compo- 
nents of the nuclear power plants are described in the guide YVL 
2.1 and the regulatory control of the nuclear facility safety valves is 
described in the guide YVL 5.4. 
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Refer also to citation(s) 8191, 8776, 8777, 8843, 8963, 9083, 
9084, 9091 


9035 (INIS-AR-043, pp. 290-292) Coating of Zircaioy 
sheaths with silica glass using the Sol-Gel technique for pro- 
tection against oxidation. De Sanctis, O. (Rosario Univ. Nacional 
(Argentina). Facultad de Ciencias Exactas e Ingenieria); Pellegri, 
N.; Gomez, L. Asociacion Fisica Argentina, Rosario (Argentina). 
1990. 311p. (In Spanish). (CONF-9010553—: 75. Meeting of the Ar- 
gentine Physics Association, La Plata (Argentina), 8-11 Oct 1990). 
In AFA’s annals. V. 2. Order Number DE94611726. Source: OSTI; 
NTIS (US Sales Only); INIS. 

With the aim of improving corrosion resistance of Zircaloy, a few 
Zircaloy sheaths were covered with vitreous silica. Deposition was 
made by dip coating in tetraetilortosilicate (TEOS) solutions and 
later densification treatment at 500 degrees C. Oxidation tests were 
performed and compared with sheaths not covered with silica. As a 
result, an effective increase in the resistance to dry oxidation was 
found in sheaths which had been protected. The coating-Zircaloy 
interface was studied using XPS (scanner). (Author). 6 refs., 3 figs. 


9036 (INIS-mf—13767, pp. 84-89) Hydrogen content in as- 
manufactured fuel elements. Valli, G. (ENEA, Casaccia (Italy). 
Centro Ricerche Energia); Castaldelli, L.; Sejnoha, R.; Richinson, 
P.J. Canadian Nuclear Society, Toronto, ON (Canada). 1989. 
(CONF-8910587—: 2. International Conference on CANDU Fuel, 
Pembroke (Canada), 1-5 Oct 1989). In Second International Con- 
ference on CANDU Fuel. 464p. Order Number DE94612824. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The definitions of total hydrogen gas and of overall hydrogen 
content in the fuel element are discussed. Under normal manufac- 
turing conditions, the sheath (Zircaloy and graphite coating) are the 
main source of hydrogen. However, only a small part of it con- 
tributes to the hydrogen gas content. This paper describes how to 
determine the hydrogen gas for quality assurance purposes, and 
how to formulate the specification requirement. A method is de- 
scribed that offers information on both the overall hydrogen content 
and the fraction that can be present as gas. (3 refs., tab., 2 figs.). 


9037 (INIS-mf-13767, pp. 158-171) A model to describe 
defected fuel behaviour for the ELESIM fuel performance 
code. Lewis, B.J. (Royal Military Coll. of Canada, Kingston, ON 
(Canada)); Iglesias, F.C.; Cox, D.S.; Gheorghiu, E. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1989. (CONF-8910587-: 2. 
International Conference on CANDU Fuel, Pembroke (Canada), 1- 
5 Oct 1989). In Second International Conference on CANDU Fuel. 
464p. Order Number DE94612824. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Based on a number of in- and out-reactor experiments at Chalk 
River Nuclear Laboratories , a physically based model has been 
developed to predict the activity release of radioactive noble gases 
from defected nuclear fuel during steady-state reactor conditions. 
This model has been interfaced with the ELESIM fuel performance 
code, and verified against all-effects experiments in the National 
Research experimental (NRX) reactor with defected elements con- 
taining various sizes and types of sheath failure, and operating at 
linear powers ranging from 22 to 67 kW/m up to a maximum bur- 
nup of 278 MW h/kgU. (18 refs., 2 tabs., 3 figs.). 


9038 (INIS-mf-13767, pp. 172-186) Fission gas mobility in 
UOz simulating a burnup of 30 MWd/kg U. Verrall, R.A. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Hastings, I.J.; Rose, D.H.; Matzke, H.; Ray, I.L.F. 
Canadian Nuclear Society, Toronto, ON (Canada). 1989. (CONF- 
8910587—: 2. International Conference on CANDU Fuel, Pembroke 
(Canada), 1-5 Oct 1989). In Second International Conference on 
CANDU Fuel. 464p. Order Number DE94612824. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Fission gas mobility in UO. with a simulated burnup of 30 MWd/ 
kgU (called SIMFUEL) was studied up to 1500 degrees celsius 
using ion-implantation to introduce the rare gas Kr. Two widely sep- 
arated gas implantation doses, corresponding to a low and a high 
gas concentration, were employed. No dramatic difference was 
seen between SIMFUEL and UO,. Release from SIMFUEL was 
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slightly enhanced at high temperatures. the presence of non-volatile 
fission products in UOp2 is therefore predicted to not cause a dra- 
matic increase in release at high temperatures. (27 refs., 6 figs.). 


9039 (INIS-RU-366, pp. 45-48) Determination of critical 
loadings of the uniform UO>2-ZrH, 99 and UO2-H,0 critical sys- 
tems with 21% and 36% enriched 7°U fuel. Edchik, |.A. (AN 
Belorusskoj SSR, Minsk (Belarus). Inst. Yadernoj Ehnergetiki); 
Nosov, G.A.; Sapozhnikov, V.V.; Yaroshevich, O.I. Ministerstvo 
Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow (Russian Fed- 
eration); Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehn- 
ergii. 1991. 104p. (In Russian). In Problems of nuclear science and 
technology: _— Scientific-technical collection. Order Number 
DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

Description of the UOz-H20 and UOs-Zr, a9 critical assemblies 
with 21% and 36%-enriched 2°5U fuel is given. The critical loads of 
the various heterogeneity in the region of the moderator - to - fuel 
atom ratios of p,/p5=64.5 -113.5 are measured. The cores with 
and without side reflectors made of steel, beryllium and zirconium 
are investigated. 11 refs.; 1 fig.; 3 tabs. 


9040 (JAERI-M—-93-121) Preparation of U-Si/U-Me (Me = 
Fe, Ni, Mn) aluminum-dispersion plate-type fuel (miniplates) 
for capsule irradiation. Ugajin, Mitsuhiro (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Itoh, Akinori; Akabori, Mitsuo. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jun 1993. 72p. (In Japanese). Or- 
der Number DE94737831. Source: OSTI; NTIS; INIS. 

Details of equipment installed, method adopted and final prod- 
ucts were described on the preparation of uranium silicides and 
other fuels for capsule irradiation. Main emphasis was placed on 
the preparation of laboratory-scale aluminum-dispersion plate-type 
fuel (miniplates) loaded to the first and second JMTR silicide cap- 
sules. Fuels contained in the capsules are as follows: (A) 
uranium-silicide base alloys U3Si2, Mo- added UsSiz, U3Si2+U3Si, 
U3Si2+USi, U3Si, Uz (Sip. gGeo 2), Uz (Sip.¢Geo.4) (B) UgMe-type 
alloys with higher uranium density UgMn, UsgNi, Us (Feo.4Nio.6), Us 
(Feo.¢Mno.4) The powder-metallurgical picture-frame method was 
adopted and laboratory-scale technique was established for the 
preparation of miniplates. As a result of inspection for capsule irra- 
diation, miniplates were prepared to meet the requirements of 
specification. (author). 


9041 (JAERI-M-93-129) Interaction of molten aluminum 
cladding with U3Si2 particles under transient conditions. 
Yanagisawa, Kazuaki (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Jul 1993. 25p. Order Number 
DE94737832. Source: OSTI; NTIS; INIS. 

Fresh silicide mini-plates having density of 4.8 gU/c.c. fabricated 
by CERCA and B and W were pulse-irradiation in the Nuclear 
Safety Research Reactor (NSRR) at the Japan Atomic Energy Re- 
search Institute (JAERI) over the melting point of aluminum (Al) 
cladding. Two irradiation tests were conducted in stagnant water at 
room temperature (about 20degC) and 1 atmospheric pressure 
inside the sealed irradiation capsule. in the course of pulse- 
irradiation changes of cladding temperature rise were observed 
indicating departure from nucleate boiling (DNB) and Al cladding 
melt occurred in the tested fuel plates. The peak cladding surface 
temperature recorded was 971degC in maximum. Temperature rise 
rate in average was 3.3 x 10°degC/s. Post-pulse-irradiation exami- 
nation (PIE) revealed that the tested mini-plate was damaged at 
the energy deposition of 164 cal/g fuel by the melting of Al 
cladding and that of aluminum matrix. Molten aluminum reacted 
with U3Si particles dispersed in Al matrix. This reaction resulted in 
forming multi-reaction phases at the surroundings of the original 
U3Si2 particles with different thickness of reaction phases where 
concentration of uranium, silicon and aluminum elements across 
reaction phase changed greatly. This redistribution has a potential 
to reduce the melting point of original fuel core by formation of 
U3Si and UAIx. Additionally, as a result of eutectic reaction, many 
small particles were precipitated inside the original U3Si, particles. 
When the fuel was heated up over the melting point, molten Al 
cladding agglomerated significantly. At the plate center, many alu- 
minum holes with various diameters were formed. At the plate 
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edge, separation of fuel core occurred. In spite of these damages, 
within this experimental scope, there occurred neither fuel plate 
fragmentation nor mechanical energy release. (author). 


9042 (JAERI-M—93-179) Gamma-ray spectra measure- 
ments for long cooled MOX spent fuels. Murakami, Kiyonobu 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Kobayashi, lwao. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Sep 1993. 113p. (In Japanese). Or- 
der Number DE94737925. Source: OSTI; NTIS; INIS. 

Gamma-ray spectra of spent fuels have important informations in 
the estimation of burnup rate, concentration of fission products, 
cooling time and etc. which are required in the fuel loading control 
of reactors and special nuclear materials accountancy from the 
view point of safe guard. Although, some available data are given 
about uranium dioxide fuels, few data are given about uranium and 
plutonium dioxide mixtures (MOX fuels). Especially, there is few 
data about MOX fuels which are irradiated in thermal reactors and 
cooled more than ten years. Gamma-ray spectra are measured for 
PuO2-UO> fuel rods (IFA-159, IFA-160) which are irradiated at 
HBWR in Norway up to 9,420 and 5,340MWd/t respectively. 
Gamma-ray spectra had been measured about the two fuels ten 
years ago at the spent fuel pond of Japan Demonstration Reactor 
(JPDR). The objectives of this measurement is to know how de- 
cayed the gamma-ray spectra in these ten years and some fission 
products are there which are effective to estimate burnup rate of 
spent MOX fuels. (author). 


9043 (STUK/YVL-GUIDE-6.1) Control of nuclear fuel and 
other materials required in the operation of nuclear power 
plants. Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). 1993. 12p. Translation of STUK/YVL-GUIDE-— 
6.1. Order Number DE94613764. Source: OSTI; NTIS; INIS. 

Translation. The original text in Finnish is published under the 
same guide number. The guide is valid from 1 September 1991 
and will remain in force until further notice. It replaces the guide 
YVL 6.1 issued on 23 April 1978. 

The control of nuclear fuel and other nuclear materials in Finland 
is based on the Finnish nuclear energy and radiation protection 
legislation, regulations and the decisions of the Council of State as 
well as Finland's international treaties concerning nuclear energy 
field. The regulatory authority of the control is the Finnish Centre 
for Radiation and Nuclear Safety (STUK). The guide summarizes 
the general requirements for the nuclear material control of the 
Finnish nuclear power plants. Detailed regulations are presented in 
the relevant (serie 6) YVL guides. 
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9044 (CONF-920538-29) Feedwater system diagnostic de- 
velopment using distributed simulation. Walters, P.B.; Edwards, 
R.M.; Turso, J.A.; Garcia, H.E. Pennsylvania State Univ., University 
Park, PA (United States). [1992]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-89ER12889. 
From 8. power plant dynamics, control and testing symposium; 
Knoxville, TN (United States); 27-29 May 1992. Order Number 
DE94005990. Source: OSTI; NTIS; GPO Dep. 

A real-time diagnostic system for the EBR-IIl steam plant has 
been developed using the DISYS Diagnostic and Control Guidance 
Expert System. Diagnostic rules were developed to distinctly iden- 
tify ten specific fault conditions and were tested using a real-time 
distributed simulation of the EBR-Il steam plant. The distributed 
simulation is implemented in three separate programs in a VAX 
cluster and is coordinated through a distributed simulation manager 
operating in a UNIX workstation. The multi-program DISYS system 
currently operates in the same UNIX workstation as the simulation 
manager and obtains the simulated data from a shared memory 
segment maintained by the simulation manager. Future work in- 
cludes modifying the DISYS system to improve the fault detection 
of rapid transients and enable it to detect gradual long term trends. 


9045 (CONF-930401—20) Nuclear power plant human 
computer interface design incorporating console simulation, 
operations personnel, and formal evaluation techniques. 
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Chavez, C.; Edwards, R.M.; Goldberg, J.H. Pennsylvania State 
Univ., University Park, PA (United States). [1993]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER12889. From Meeting on nuclear plant instrumentation, 
control and man-machine interface technologies; Oak Ridge, TN 
(United States); 18-21 Apr 1993. Order Number DE94005989. 
Source: OSTI; NTIS; INIS; GPO Dep. 

New CRT-based information displays which enhance the human 
machine interface are playing a very important role and are being 
increasingly used in control rooms since they present a higher 
degree of flexibility compared to conventional hardwired instrumen- 
tation. To prototype a new console configuration and information 
display system at the Experimental Breeder Reactor Ii (EBR-II), an 
iterative process of console simulation and evaluation involving 
operations personnel is being pursued. Entire panels including se- 
lector switches and information displays are simulated and driven 
by plant dynamical simulations with realistic responses that repro- 
duce the actual cognitive and physical environment. Careful 
analysis and formal evaluation of operator interaction while using 
the simulated console will be conducted to determine underlying 
principles for effective control console design for this particular 
group of operation personnel. Additional iterations of design, simu- 
lation, and evaluation will then be conducted as necessary. 


9046 (DOE/ER/12889-18) Intelligent distributed control 
for nuclear power plants: Final (third annual) technical 
progress report, September 1991—June 1993 (September 1989— 
June 1993): Includes no-cost extension period from 
September 1992—June 1993. Kievans, E.H. Pennsylvania State 
Univ., University Park, PA (United States). Coll. of Engineering. 
[1993]. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER12889. Order Number 
DE94005856. Source: OSTI; NTIS; INIS; GPO Dep. 

This project was initiated in September 1989 as a three year 
project to develop and demonstrate Intelligent Distributed Control 
(IDC) for Nuclear Power Plants. There were two primary goals of 
this research project. The first goal was to combine diagnostics and 
control to achieve a highly automated power plant as described by 
M.A. Schultz. The second goal was to apply this research to de- 
velop a prototype demonstration on an actual power plant system, 
the EBR-2 steam plant. Described in this Final (Third Annual) Tech- 
nical Progress Report is the accomplishment of the project's final 
milestone, an in-plant intelligent control experiment conducted on 
April 1, 1993. The development of the experiment included: simu- 
lation validation, experiment formulation and final programming, 
procedure development and approval, and experimental results. 
Other third year developments summarized in this report are: (1) a 
theoretical foundation for Reconfigurable Hybrid Supervisory Con- 
trol, (2) a steam plant diagnostic system, (3) control console design 
tools and (4) other advanced and intelligent control. 


9047 (DOE/ER/12889-T1) Intelligent distributed control 
for nuclear power plants: Third annual technical progress re- 
port, September 1991—October 1992. Klevans, E.H. Pennsylvania 
State Univ., University Park, PA (United States). Coll. of Engineer- 
ing. 30 Sep 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER12889. Order Number 
DE94005892. Source: OSTI; NTIS; INIS; GPO Dep. 

This project was initiated in September 1989 as a three year 
project to develop and demonstrate Intelligent Distributed Control 
(IDC) for Nuclear Power Plants. The body of this Third Annual 
Technical Progress report summarizes the period from September 
1991 to October 1992. There were two primary goals of this re- 
search project. The first goal was to combine diagnostics and 
control to achieve a highly automated power plant as described by 
M.A. Schultz. His philosophy, is to improve public perception of the 
safety of nuclear power plants by incorporating a high degree of 
automation where a greatly simplified operator control console min- 
imizes the possibility of human error in power plant operations. To 
achieve this goal, a hierarchically distributed control system with 
automated responses to plant upset conditions was pursued in this 
research. The second goal was to apply this research to develop a 
prototype demonstration on an actual power plant system, the 
EBR-2 stem plant. Emphasized in this Third Annual Technical 





Progress Report is the continuing development of the in-plant intel- 
ligent control demonstration for the final project milestone and 
includes: simulation validation and the initial approach to experi- 
ment formulation. 


9048 (DOE/ER/75787-T1) Improving human _ reliability 
through better nuclear power plant system design: Program 
for advanced nuclear power studies: Progress report. Golay, 
M.W. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Dept. of Nuclear Engineering. 10 Oct 1993. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-92ER75787. Order Number DE94005413. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The project on “Development of a Theory of the Dependence of 
Human Reliability upon System Designs as a Means of Improving 
Nuclear Power Plant Performance” was been undertaken in order 
to address the problem of human error in advanced nuclear power 
plant designs. Lack of a mature theory has retarded progress in re- 
ducing likely frequencies of human errors. Work being pursued in 
this project is to perform a set of experiments involving human 
subjects who are required to operate, diagnose and respond to 
changes in computer-simulated systems, relevant to those encoun- 
tered in nuclear power plants, which are made to differ in 
complexity in a systematic manner. The computer program used to 
present the problems to be solved also records the response of the 
operator as it unfolds. 


9049 (DTN-2-06-89) Regulations referring to the control 
and standards of welded joins in the hermetic shielding of the 
containment buildings and rooms pertaining to the failure. 
Comite Estatal del Trabajo y Seguridad Social, La Habana (Cuba). 
1989. 16p. (In Spanish). Order Number DE94613770. Source: 
OSTI; NTIS (US Sales Only); INIS. 

These regulations are applied to wedded joins of hermetic steel 
and carbon coating with plates up to 8 mm and 30 mm of the Fail- 
ure Detection System in the nuclear power plant. 


9050 (EDF—-93-NJ-00041) Conversion of dependability de- 
terministic requirements into probabilistic requirements. 
Bourgade, E.; Le, P. Electricite de France (EDF), 92 - Clamart 
(France). Feb 1993. 45p. (In French). Order Number DE94613771. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report concerns the on-going survey conducted jointly by 
the DAM/CCE and NRE/SR branches on the inclusion of depend- 
ability requirements in control and instrumentation projects. Its 
purpose is to enable a customer (the prime contractor) to convert 
into probabilistic terms dependability deterministic requirements ex- 
pressed in the form "a maximum permissible number of failures, of 
maximum duration d in a period t’. The customer shall select a 
confidence level for each previously defined undesirable event, by 
assigning a maximum probability of occurrence. Using the formulae 
we propose for two repair policies - constant rate or constant time - 
these probabilized requirements can then be transformed into 
equivalent failure rates. It is shown that the same formula can be 
used for both policies, providing certain realistic assumptions are 
confirmed, and that for a constant time repair policy, the correct 
result can always be obtained. The equivalent failure rates thus de- 
termined can be included in the specifications supplied to the 
contractors, who will then be able to proceed to their previsional 
justification. (author), 8 refs., 3 annexes. 


9051 (EDF—93-NJ-00049) State of the art on fault-tolerant 
real time distributed systems. Levkov, V. Electricite de France 
(EDF), 92 - Clamart (France). Jun 1992. 43p. (In French). Order 
Number DE94613772. Source: OSTI; NTIS (US Sales Only); INIS. 

The integration of new computerized functions in power plant, 
and especially nuclear power plant, control and instrumentation 
systems implies more and more stringent requirements as to com- 
munication system reliability. For if an item of equipment, or even a 
computer program, can be validated and qualified, no formal 
qualification procedure is presently imposed on communication net- 
works. This is certainly due to the relative immaturity of these 
networks, but also to their complexity. It is for this reason that, in 
the context of preparation for the future PWR 2000 standardized 
nuclear plants, it would seem appropriate to take a look at fault- 
tolerant communication systems. Since C and | type applications 
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(in the control room) are divided between several computers and 
are required to contend with extremely severe time constraints, 
EDF has undertaken investigation of fault-tolerant, real time dis- 
tributed systems. This paper summarized the state of the art in the 
field as it appears from discussion with computer manufacturers, 
academics and research workers on related projects. The results 
obtained were then used to determine trends as to promising” so- 
lutions. The paper concludes with recommended study programs 
for the PCC department of EDF/R and DD for the next few years. 
(author), 9 figs., 10 refs., 2 annexes. 


9052 (ETDE-IT—94-05) Experimental evaluation of fuzzy- 
set based measure of software correctness using program 
mutation. Bastani, F.B. (Houston Univ., Clear Lake, TX (United 
States)); Di Marco, G.; Pasquini, A. ENEA, Rome (Italy). Direzione 
Sicurezza Nazionale e Protezione Sanitaria. 1993. 10p. (CONF- 
9305164—2: 15. international conference on software engineering, 
Baltimore, MD (United States), 17-21 May 1993). Order Number 
DE94739317. Source: OSTI; NTIS (US Sales Only). 

Experimental evaluation of software reliability models that de- 
pend on the source code of the target program is expensive due to 
the need for a large sample of programs. This paper describes the 
use of program mutation to generate many versions of one of the 
more complex components comprising a hypothetical but realistic 
nuclear reactor safety control program. Trivial mutants were filtered 
by using branch and path testing. These programs were used to 
assess a fuzzy set based measure of program correctness. The re- 
sults confirmed that the model is conservative. In addition, the 
experiments provided new insights into the model, including re- 
assessment of its assumptions and directions for refining it. 


9053 (HW-30083) Effluent water monitoring 
ments: Existing 100 areas: Project proposal. Janos, A.A. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 7 Dec 1953. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94006076. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report discusses a proposal to provide improved effluent 
water monitoring systems in the 105 Reactor Buildings at 100-B, 
D, F, DR, H, and C; and to modify or remove portions of the exist- 
ing monitoring systems. The primary objectives of the proposed 
work are: to reduce relatively the amount of lost production due to 
stuck ruptures and leaking tubes; to minimize the amount of water 
entering the reactor from such tube leaks — such water may 
shorten the life of the reactor; to provide an improved detection of 
ruptured slugs under the expected more rigorous reactor condi- 
tions; to eliminate operational inadequacies of existing systems 
and allow confident action based upon instrument readings; and to 
provide additional information for the slug development program. 


9054 (INIS-mf-13763, pp. 2C.21-2C.26) Lessons learned in 
providing long-term field support for special purpose instru- 
mentation: The Barringer DO analyzer experience. Faught, 
R.T. (Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Cumming, C. Canadian Nuclear Society, 
Toronto, ON (Canada). 1987. 342p. (CONF-8711342-: Canadian 
Nuclear Society international conference on CANDU maintenance, 
Toronto (Canada), 22-24 Nov 1987). In Proceedings of the Cana- 
dian Nuclear Society CANDU maintenance conference. Order 
Number DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

The Series 400 Analyzer, originally developed by AECL, and 
then further developed and manufactured by Barringer Research, 
is an infrared instrument which analyzes and monitors heavy water, 
to detect leaks and downgrading. When the instrument first came 
out, it had not been tested under service conditions, with the con- 
sequence that bad results were obtained, and the instrument 
acquired a poor reputation. The Analyzer has since been modified, 
and the importance of training, support, and regular maintenance is 
now understood, so that good results are now obtained at installa- 
tions in CANDU power stations and other locations in Canada and 
abroad. It is recognized that mistakes were made, but future devel- 
opments should benefit from this experience. 


9055 (INIS-mf-13763, pp. 2C.27-2C.33) CANDU reactor 
channel temperature measurement problems and solutions at 


improve- 
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the Pickering nuclear generating station. Harding, S.E. (Ontario 
Hydro, Pickering, ON (Canada). Pickering Generating Station). 
Canadian Nuclear Society, Toronto, ON (Canada). 1987. 342p. 
(CONF-8711342-: Canadian Nuclear Society international confer- 
ence on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is a requirement of the CANDU nuclear reactor that many non- 
penetrating temperature measurements be made of channel inlet 
and outlet temperatures. This paper discusses two problems asso- 
ciated with the surface measurement of feeder temperatures using 
resistance temperature detectors (RTDs). The problem of silver mi- 
gration within an RTD, causing calibration drift and failure, was 
solved by reducing the excitation voltage on the earlier Pickering 
units, and using bridge methods on the later units. Error caused by 
not thermally insulating RTDs was investigated, and it was decided 
to insulate them individually on the later units. 


9056 (INIS-mf—13763, pp. 4A.20-4A.26) Development of a 
gamma spectrometry system for in-situ measurement of ra- 
dioactivity within piping. Husain, A. (Ontario Hydro, Toronto, ON 
(Canada). Research Div.). Canadian Nuclear Society, Toronto, ON 
(Canada). 1987. 342p. (CONF-8711342—: Canadian Nuclear Soci- 
ety international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). In Proceedings of the Canadian Nu- 
clear Society CANDU maintenance conference. Order Number 
DE94613582. Source: OSTI; NTIS (US Sales Only); INIS. 

A gamma-spectrometric systems was developed for in-situ mea- 
surement of radioactivity within feeder pipes located within the 
feeder cabinets at Pickering and Bruce. An annular detector shield 
was fabricated from uranium metal and tungsten alloy. A circular 
uranium slab was also devised to shield the detector from radiation 
originating behind the pipe of interest. In-situ measurements of ac- 
tive pipe sections compared reasonably well with direct assay of 
appropriate specimens from the pipe sections. The spectrometric 
system functioned as expected during a field evaluation, i.e. source 
counts were distinguished from background counts in a field as 
high as 100 mPV/h. 


9057 (INIS-mf-13763, pp. 4C.12-4C.14) Ongoing mainte- 
nance of CANDU control computers. Walsh, R.D (Ontario Hydro, 
Tiverton, ON (Canada). Bruce Nuclear Generating Station-A); Bant- 
ing, R.D. Canadian Nuclear Society, Toronto, ON (Canada). 1987. 
342p. (CONF-8711342-: Canadian Nuclear Society international 
conference on CANDU maintenance, Toronto (Canada), 22-24 Nov 
1987). In Proceedings of the Canadian Nuclear Society CANDU 
maintenance conference. Order Number DE94613582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The authors focus on the maintenance of control computer hard- 
ware. The paper deals with various maintenance skills and 
strategies proven through experience. The importance of spare 
parts is emphasized. 


9058 
sign. Brown, R.A. (Ontario Hydro, Toronto, ON (Canada)); 
Howieson, J.Q. Canadian Nuclear Association, Toronto, ON 
(Canada). 1992. 449p. (CONF-920641—: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 
St. John (Canada), 7-10 Jun 1992). In Proceedings of the 32. an- 
nual conference of the Canadian Nuclear Association. Order 
Number DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

After 25 years of safe electricity production, the CANDU system 
can be considered a mature design concept. The ‘defense in 
depth’ safety philosophy relies on designing the plant so that ra- 
dioactive materials are contained within a succession of physical 
barriers. Whereas the CANDU system follows widely accepted in- 
ternational standards, lessons learned from the NRX accident have 
led to specific criteria for nuclear power plants in Canada. These 
include a requirement that the process and special safety systems 
must be physically and functionally separate, diverse, and indepen- 
dent to the maximum extent practicable, and these systems must 
be testable with testing programs implemented to demonstrate con- 
tinued capability to meet performance specifications. This paper 
particularly discusses the shutdown, emergency cooling, and con- 
tainment ‘inctions, which must come into action following an 


(INIS-mf—13764, pp. 311-335) Safety principles in de- 
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accident. Future CANDU designs are focussing on simplification, in 
the design of simpler systems for normal operation, in the way the 
design mitigates potential accidents, and by providing more user- 
friendly tools to allow the operator to do his job. 


9059 (INIS-mf-13785) Equipment related methods and 
means for professional selection of operators in the Kozloduy 
NPP. Pandov, E—.; Popandreeva, A. Vissh Massinno- 
Elektrotekhnicheski Inst., Sofia (Bulgaria). 1993. 4p. (In Bulgarian). 
(CONF-9305325-—: 2. conference on metrology assurance of 
nuclear energy: from theory to practical applications, Varna (Bul- 
garia), 30 May - 1 jun 1993). Order Number DE94616272. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The principal methods of psychological tests for the selection of 
nuclear power plant operators are presented. The mobility of the 
psychic processes, the stability and the shift of attention, the short- 
term memory and the speed of the sensory-motor reactions are 
evaluated by adopted testing procedures to assess the functional 
status of the applicants. A set of 11 tests, divided into 4 groups ac- 
cording to the qualities under evaluation is described. The tests 
include various reactions to light and sound stimulus and a repeti- 
tive numerical test in limited time. The differentiating bimodal 
response is considered as the most conclusive for the assessment 
of the sensory-motor response of importance in the nuclear reactor 
operators work. 4 refs. (R.Ts.). 


9060 (INIS-mf-13786) Devices for measurement of param- 
eters and specimen testing conditions of research reactors. 
Sulaberidze, V.; Markina, N.; Efimov, V.N. Nauchno- 
Issledovatel'’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation). 1993. 23p. (In Bulgarian). (CONF-9305325-—: 2. con- 
ference on metrology assurance of nuclear energy: from theory to 
practical applications, Varna (Bulgaria), 30 May - 1 jun 1993). Order 
Number DE94616273. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper considers the instrumentation, methodology and soft- 
ware of the activation measurement procedures in the channels 
and cores of the research reactors. It presents the design features 
and the technological specifications of the primary transducers of 
temperature, pressure, deformation, flow, neutron flux and gamma- 
radiation intensity, developed in the Nuclear Reactor Research 
Institute in Dimitrovgrad, Russia. The paper provides ample infor- 
mation on the Institute potential in design, production and testing of 
neutron-physical irradiation parameters of the measurement instru- 
ments and different types of transducers as a part of the current 
experimental research of the Institute in nuclear engineering and 
analysis of materials submitted to radiation. The scope of work of 
the centre being in the areas of in-core monitoring for material 
studies, neutron fields spectrometry and computer-aided spectra 
reconstruction, validation of gamma-ray spectrometers, compar- 
isons of neutron flux density and neutron fluence measurement 
methods. There is a description of the neutron measurements 
metrological centre’s status, structure, equipment park and speci- 
men fund, as well as of its established methodological procedures, 
software and hardware tools. 9 refs., 13 figs. (R.Ts.). 


9061 (INIS-mf-14158) Further development of the HTR 
module. Improvement of the small pellet shutdown 
system (reflector-KLAK): Final report. Siemens AG Un- 
ternehmensbereich KWU, Bergisch Gladbach (Germany). Bereich 
Energieerzeugung, Nukleare Entsorgung und Entwicklungsprojekte. 
Nov 1992. 152p. (In German). Sponsored by Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Foerderkennze- 
ichen BMFT O3IAT215. Order Number DE94738632. Source: 
OSTI; NTIS (US Sales Only); INIS. 

To develop the small pellet shutdown system for the HTR mod- 
ule, test components were designed and manufactured. The 
components were tested under simulated reactor-specific condi- 
tions (medium, material, temperature, geometries). The undisturbed 
trickling of absorbing pellets from the side reflector channel could 
be detected under all specified, and partly extremely conservative, 
peripheral conditions. There was no bridging; dust and pellet rup- 
ture were extremely low. Because of the high demands made on it, 
the manufacture of the lifting and holding magnet for the orifice 
lock was very expensive. A preliminary and an original version 
were manufactured and checked in preliminary tests. The use of 





the original coil in connection with the complete storage tank in he- 
lium at operating temperature was successful. (orig.) 


9062 (INIS-RU-365, pp. 3-5) A history of developing and 
applying simulators at Research and Development Technology 
Institute. Aksenov, V.|.; Aliev, A.V.; Efimov, V.A.; Kolesnikov, A.1.; 
Sviridov, V.A.; Chupalov, A.M. Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Research simulators providing for studying into the potentially 
dangerous modes during NPP testing, verification of new control 
algorithms and principles, as well as for personnel training and 
having higher accuracy as compared with educational simulators 
are discussed. The common computering system joining different 
computers into local network is used as the basis for research sim- 
ulators of different NPPs. The computering system commumication 
with consoles is realized via fast-response unified data transmis- 
sion system. The information-searching systems for teacher and 
students, the subsystem for operator action control and estimation, 
the database of initial and emergency states and the subsystem for 
operator action registration are developed. 


9063 (INIS-RU-365, pp. 6-7) System software for research 
simulators. Aliev, A.V.; Batrakov, S.V.; Khajrutdinov, A.Kh.; Chu- 
palov, A.M. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, 
Moscow (Russian Federation); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616244. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The system software for research simulators, which is condition- 
ally divided into three main parts, namely, additional development 
of the operational system, the system framework and service soft- 
ware creation, is discussed. The problems of the system servicing, 
information representation for the operator, recording and repro- 
ducing of an arbitrary subset of simulated variables, creation of the 
system for software verification, formation of test tasks are consid- 
ered as the problems being solved by the system software 
components. 1 fig. 


9064 (INIS-RU-365, pp. 8-10) Technical means of a ship 
simulating complex. Aksenov, V.I.; Morozov, Yu.A.; Dzigalenko, 
S.M.; Privalov, V.M. Ministerstvo Rossijskoj Federatsii po Atomnoj 
Ehnergii, Moscow (Russian Federation); Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The principle diagram, brief description and main reasons of 
technical means selection for a ship simulating complex, which in- 
cludes simulators of the steam power and electric power plants, 
general ship systems and object motion contro] system, are given. 
The main attention is paid to description of the computering sys- 
tem, the data transmission system and the working consols for 
teachers and students. 1 fig. 


9065 (INIS-RU-365, pp. 18-21) Multipurpose modelling 
complexes as a basis for investigating heavy accidents, de- 
signing and improving control system of NPP. Malkin, S.D.; 
Rakitin, 1.D.; Sivokon’, V.P.; Shalya, V.V. Ministerstvo Rossijskoj 
Federatsii po Atomnoj Ehnergii, Moscow (Russian Federation); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1991. 94p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technicai collection. Order Number DE94616244. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The simulators being developed and introduced in design- 
construction, scientific-research organizations and at NPPs, which 
combine capabilities of simulating complexes, training facilities, 
emergency situation analyzers and operator assistance system 
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(process predictors), are discussed. The simplified variant of full- 
scale engineering simulators is designed on the base of using the 
main principles of the system functional-algorithmic structure con- 
struction. 5 refs., 1 tab. 


9066 (INIS-RU-365, pp. 22-25) Verifying complex program 
complexes for calculating power reactor dynamics based on 
experimental data. Markitan, A.G.; Panin, V.M.; Podlazov, L.N. 
Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1991. 94p. (in Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616244. Source: OSTI; NTIS (US Sales Only); INIS. 

The methods for verification of complex neutron-physical pro- 
grams based on using the experimental data are described. The 
main problems of testing aimed at revealing the possibility of simu- 
lation of the control rod ejection accident using this program are 
discussed taking as an example the two-dimensional dynamic pro- 
grams. 3 refs., 3 figs. 


9067 (INIS-RU-365, pp. 30-37) Means of modelling the 
processes in a complex of technological power unit systems 
with RBMK. Aleksakov, A.N.; Zakharova, V.V.; Nikolaev, E.V.; 
Paviov, V.B. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehn- 
ergii, Moscow (Russian Federation); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616244. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The results of development and identification of the TRIPOLY 
program complex reproducing the physical processes in reactor 
space and main equipment components for NPP units with RBMK 
type reactors are discussed. The identification is realized on the 
base of reconstruction of the standard series of experiments regu- 


larly conducted at RBMK for determination of the reactor physical 
and dynamic characteristics using the model discussed. The re- 
sults demonstrate a part of the TRIPOLY complex capabilities and 
prove the model adequacy under conditions of small disturbances 
of a stationary state. 7 refs., 4 figs. 


9068 (INIS-RU-365, pp. 58-62) Developing methods, algo- 
rithms and programs for investigation of neutron kinetics 
processes in RBMK-1000 reactor. Aleksandrova, T.|.; Garusov, 
Yu.V.; Kirillova, L.G.; Svecharevskij, B.M.; Sologub, |.V.; Sytenko, 
A.V. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, 
Moscow (Russian Federation); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616244. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The software being a part of the simulating system designed for 
studying reactor behaviour under different operational conditions is 
described. The technique for realization of calculational experi- 
ments connected with studying the processes of neutron kinetics in 
the RBMK-1000 reactor is considered. 6 refs. 


9069 (INIS-RU-365, pp. 63-67) Experimental study of 
man-computer interaction under accidents at NPP. Kovtunov, 
V.F.; Simonenko, S.1. Ministerstvo Rossijskoj Federatsii po Atomnoj 
Ehnergii, Moscow (Russian Federation); Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection.: Order Number DE94616244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Statistical data on operator actions when searching for anoma- 
lies and recognizing failures under condition of time deficit are 
summarized. Analysis of mistakes occuring in the process of tech- 
nical state diagnostics and NPP control is made. The simulating 
experiment of operator actions using the real time assistance sys- 
tem, which controls the emergency algorithm realization and the 
adequacy of an operator behaviour to standard recommendations 
with information output both on a color display and in the voice 
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form, has shown that even comparatively simple assistance system 
increase greatly the operator activity reliability during accidents. 3 
refs. 


9070 (INIS-RU-365, pp. 67-71) Computerized classes for 
training PC in training centers of high schools and NPPs. 
Okhotin, V.V.; Plyutinskij, V.I.; Kuznetsov, N.D.; Barykova, N.G.; 
Balashov, A.I.; Kuzin, G.A. Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstvenny} 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The problems of creation of computerized training classes for 
educational-training centers of high schools and NPPs are dis- 
cussed. The typical structure and content of classes devoted to 
learning dynamics, automated and remote control of the main 
equipment at power units with the WWER-1000 and WWER-440, 
as well as those dealing with analysis and search for failures in cir- 
cuits for thermal-physical parameter measuring and logic control 
are considered. 5 refs., 3 figs. 


9071 (INIS-RU-365, pp. 71-75) Role of technical means 
when organizing a training process for NPP personnel. 
Voropaev, A.|.; Galkin, N.V.; Zinin, A.l.; Korolev, 1.Z.; Kuksa, A.S.; 
Lipanov, B.M.; Makarov, A.A.; Makarov, O.1.; Rudenko, V.A. Minis- 
terstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1991. 94p. (in Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616244. Source: OSTI; NTIS (US Sales Only); INIS. 

Approaches and some problems of technical means utilization for 
NPP operator training are discussed. Special software for develop- 
ing microsimulators based on personal computers is considered. 
Integrated system for mathematical model construction and 
verification, information-motor fields assembling and their intercon- 
nection with mathematical model are described. The characteristics 
of the microtraining facilities developed are given. 13 refs. 


9072 (INIS-RU-365, pp. 76-77) A program to demonstrate 
through PC the peculiarities and efficiencies of RBMK control 
and protection bodies. Gladyshev, M.E.; Poznyakov, V.V.; 
Sivokon’, V.P. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehn- 
ergii, Moscow (Russian Federation); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616244. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The concept, experience in designing and technical characteris- 
tics of operating educational-demonstrating program for RBMK 
control system actuators are described. The main purpose is the 
color graphical displaying of design peculiarities of all main RBMK 
regulating units and dynamic efficiency when using them in emer- 
gency protection modes (both indepedently and in combinations) 
with different profiles of neutron flux density axial distribution in the 
reactor. 4 refs., 1 fig. 


9073 (INIS-RU-366, pp. 8-11) Control rod efficiency dur- 
ing the xenon extrapoisoning. Gerasimov, A.S. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki); 
Zaritskaya, T.S.; Rudik, A.P. Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. (in Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616245. Source: OSTI; NTIS (US 
Sales Only); INIS. 

When power decreasing a reactor undergoes the xenon extrapoi- 
soning. In the case takes place distortion of the neutron density 
and its gradient in dependence on the control rod position. Owing 
to the fact is changed the efficiency of a control rod, led into reac- 
tor, for example, for its shutdown. Efficiency change is analyzed for 
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the most typical distortions of the neutron density and its gradient 
during the xenon extrapoisoning. The consideration is carried out in 
the one-group approximation for an one-dimensional case. 3 refs.; 
2 figs. 


9074 (JAERI-M-—93-169) H.. control and its application to 
nuclear plant. Suzuki, Katsuo (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1993. 54p. (In 
Japanese). Order Number DE94737929. Source: OSTI; NTIS; INIS. 

Hx. control is a multi-variable optimal control in the sense of 
H..-norm minimum, and provides a powerful control method of ro- 
bust stabilization. In the nuclear plant, which is a large-size and 
complex plant, robust stability of the control system plays a very 
important role in safe and reliable operation of the plant under vari- 
ous disturbances and system parameter changes. This report 
includes a solution of the standard H,. control problem, a design 
method of H. robust-servo-control system and some application 
examples. (author). 


9075 (WHC-SA-2166) Laser application in the fabrication 
of gas-tagged capsules: A leak detection system. McCord, 
R.B.; Lysher, W.M. Westinghouse Hanford Co., Richland, WA 
(United States). Dec 1993. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-931237—4: International conference on lasers and applica- 
tions, Lake Tahoe, NV (United States), 6-10 Dec 1993). Order 
Number DE94005423. Source: OSTI; NTIS; INIS; GPO Dep. 
Encapsulation of a unique isotopic blend of krypton and xenon 
gas employs a special application of laser technology. The encap- 
sulated gas is then used as the primary medium for detection and 
identification of failed nuclear fuel rods. The use of gas tagging as 
a means of detecting and identifying failed nuclear fuel rods has 
been successfully demonstrated and used by the Argonne National 
Laboratory, Experimental Breeder Reactor (EBR-2) Project, and 
the Westinghouse Hanford Company (WHC), Fast Flux Test Facil- 
ity (FFTF) Fast Breeder Reactor Program. The Power Reactor and 
Nuclear Fuel Development Corporation (PNC) of Japan has se- 
lected this leak detection system for use in their MONJU Prototype 
Reactor fuel assemblies. The MONJU reactor is almost identical in 


design to the highly successful FFTF reactor, which is currently in 
standby status. 


2205 Environmental Aspects 


Refer also to citation(s) 9086, 9114, 9123, 9128, 9129, 9131, 
9132, 9133, 9134, 9140, 9142, 9153, 10285, 10300, 10432, 10596 


9076 (BfS-KT—4/93) Compilation of licensing limits for ra- 
dioactivity releases by air or waste water from nuclear power 
plants in the Federal Republic of Germany - as of December 
1992. Ziegenhagen, J. Bundesamt fuer Strahlenschutz, Salzgitter 
(Germany). Fachbereich Kerntechnische Sicherheit. Apr 1993. 29p. 
(In German). Order Number DE94738778. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The prescribed limits for radioactivity releases from the nuclear 
power plants in the Federal Republic of Germany are summarized 
in tabular form. Nuclear power plants in operation as well as those 
already shut down and decommisioned have also been considered. 
The limits valid at present for emissions of radioactive substances, 
set by the licensing authorities of the Federal States (Laender) dur- 
ing the licensing procedures for nuclear power plants pursuant to 
the Atomic Energy Law and published in the corresponding li- 
censes, are presented. Activities were generally given in Bequerel 
(Bq) and for each relevant period of time, such as year, consecu- 
tive 180 days, consecutive 90 days, month, week, hour, specified 
grazing period. Activities given in older licence notices in terms of 
Curie (Ci) have been converted to Bq. (orig.) 


9077 (INIS-mf-13765, pp. G6-G7) Modelling of tritium 
dispersion in the atmosphere. Bell, R.P. (Monserco Ltd., Missis- 
sauga, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1986. 135p. (CONF-8606428-: 7. annual Canadian Nu- 
clear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Conference summaries. Order Number DE94612262. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Short communication. TRITIUM/stack disposal; COMPUTER- 
IZED SIMULATION; O CODES; PLUMES; RADIATION DOSES; 
THERMONUCLEAR POWER PLANTS; TRITIUM; TRITIUM EX- 
TRACTION PLANTS 


9078 (OEFZS—4669) Implementing the ’Source Term Code 
Package’ on a CONVEX C3220. Sdouz, G. (Haupt- 
abteilung Energie- und Anlagentechnik, Bereich Engineering, 
Forschungszentrum Seibersdorf, Seibersdorf (Austria)); Pachole, 
M. Oesterreichisches Forschungszentrum Seibersdorf GmbH (Aus- 
tria). Mar 1993. 23p. (In German). Order Number DE94613292. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Provided with ISSN 0253-5270. 

To calculate the source term behaviour of nuclear power plants 
close at the border the Austrian Research Centre Seibersdorf uses 
the ’Source Term Code Package’. This package was installed on 
the CYBER 180-860 of the Technical University in Vienna, which 
has been changed to a CONVEX C3220 at the beginning of 1992. 
Therefore it was necessary to implement the program package on 
the new machine. This report is a compilation of the program 


changes. Finally the experience of this work is discussed. (au- 
thors). 


9079 (SREL-—22) Waterfowl of the Savannah River Plant: 
Comprehensive cooling water study: Final report. Mayer, J.J.; 
Kennamer, R.A.; Hoppe, R.T. Savannah River Ecology Lab., 
Aiken, SC (United States). Stress and Wildlife Ecology Div. Jun 
1986. 189p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract ACO09-76SR00819. Order Number 
DE94002814. Source: OSTI; NTIS; GPO Dep. 

Thirty-one species of waterfowl have been documented on the 
Savannah River Plant (SPR). The Savannah River Ecology Labo- 
ratory (SREL) has been conducting waterfowl research on the site 
for the past 15 years. This research has included work on water- 
fowl utilization of the SRP, wood duck reproductive biology, and 
waterfowl wintering ecology. Results are described. 


9080 (WSRC-TR-93-541) L-Lake zooplankton: L-Lake/ 
Steel Creek Biological Monitoring Program, November 1985— 
December 1991. Bowers, J.A. (Westinghouse Savannah River 
Co., Aiken, SC (United States)); Bowen, M. Normandeau Asso- 
ciates, Inc., New Ellenton, SC (United States). Mar 1992. 121p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. (NAI-SR-142). Order Number 
DE94003903. Source: OSTI; NTIS; INIS; GPO Dep. 

The L- Lake Biological Monitoring Program was designed to 
meet environmental regulatory requirements associated with the 
restart of L-Reactor and address portions of Section 316(a) of the 
Clean Water Act, which requires an applicant for a discharge per- 
mit to provide scientific evidence that the discharge causes no 
significant impact on the indigenous ecosystem. The Department of 
Energy (DOE) must demonstrate that the discharge of L-Reactor 
affluent into L Lake will not inhibit the eventual establishment of a 
“Balanced Biological Community” (BBC) in at least 50% of the 
lake. This report details results of monitoring zooplankton popula- 
tions in L-Lake. 


9081 (WSRC-TR-93-542) Steel Creek fish, L-Lake/Steel 
Creek Biological Monitoring Program, January 1986—-December 
1991. Sayers, R.E. Jr. (Normandeau Associates, Inc., New Ellen- 
ton, SC (United States)); Mealing, H.G. Ill. Westinghouse 
Savannah River Co., Aiken, SC (United States); Normandeau As- 
sociates, Inc., New Ellenton, SC (United States). Apr 1992. 149p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC0O9-89SR18035. (NAI-SR-145). Order Number 
DE94003820. Source: OSTI; NTIS; GPO Dep. 

The Savannah River Site (SRS) encompasses 300 sq mi of the 
Atlantic Coastal plain in west-central South Carolina. The Savan- 
nah River forms the western boundary of the site. Five major 
tributaries of the Savannah River — Upper Three Runs Creek, Four 
Mile Creek, Pen Branch, Steel Creek, and Lower Three Runs 
Creek — drain the site. All but Upper Three Runs Creek receive, or 
in the past received, thermal effluents from nuclear production re- 
actors. In 1985, L Lake, a 400-hectare cooling reservoir, was built 
on the upper reaches of Steel Creek to receive effluent from the 
restart of L-Reactor, and protect the lower reaches from thermal 


impacts. The lake has an average width of approximately 600 m 
and extends along the Steel Creek valley approximately 7000 m 
from the dam to the headwaters. Water level is maintained at a 
normal pool elevation of 58 m above mean sea level by overflow 
into a vertical intake tower that has multilevel discharge gates. The 
intake tower is connected to a horizontal conduit that passes 
through the dam and releases water into Steel Creek. The Steel 
Creek Biological Monitoring Program was designed to meet envi- 
ronmental regulatory requirements associated with the restart of 
L-Reactor and complements the Biological Monitoring Program for 
L Lake. This extensive program was implemented to address por- 
tions of Section 316(a) of the Clean Water Act. The Department of 
Energy (DOE) must demonstrate that the operation of L-Reactor 
will not significantly alter the established aquatic ecosystems. 


9082 (WSRC-TR-93-544) Steel Creek water quality: L- 
Lake/Steel Creek Biological Monitoring Program, November 
1985-December 1991. Bowers, J.A. (Westinghouse Savannah 
River Co., Aiken, SC (United States)); Kretchmer, D.W.; Chimney, 
M.J. Westinghouse Savannah River Co., Aiken, SC (United 
States); Normandeau Associates, Inc., New Ellenton, SC (United 
States). Apr 1992. 219p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (NAI-SR-144). 
Order Number DE94003924. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS) encompasses 300 sq mi of the 
Atlantic Coastal Plain in west-central South Carolina. The Savan- 
nah River forms the western boundary of the site. Five major 
tributaries of the Savannah River — upper Three Runs Creek, Four 
Mile Creek, Pen Branch, Steel Creek, and Lower Three Runs 
Creek — drain the site. All but Upper Three Runs Creek receive, or 
in the past received, thermal effluents from nuclear production re- 
actors. In 1985, L Lake, a 400-hectare cooling reservoir, was built 
on the upper reaches of Steel Creek to receive effluent from the 
restart of L-Reactor, and protect the lower reaches from thermal 
impacts. The Steel Creek Biological Monitoring Program was de- 
signed to meet envirorunental regulatory requirements associated 
with the restart of L-Reactor and complements the Biological 
Monitoring Program for L Lake. This extensive program was imple- 
mented to address portions of Section 316(a) of the Clean Water 
Act. The Department of Energy (DOE) must demonstrate that the 
operation of L-Reactor will not significantly alter the established 
aquatic ecosystems. 


2206 Research, Test, Training, Production, Irradia- 
tion, Materials Testing Reactors 


Refer also to citation(s) 8190, 8384, 8484, 8485, 9039, 9045, 
9046, 9047, 9053, 9060, 9079, 9117, 9120, 9142, 9148, 9154, 
9159, 9160, 9161, 9982, 10093, 10371, 10432 


9083 (ANL/EP/CP-81420) Status and progress of the 
RERTR Program. Travelli, A. Argonne National Lab., IL (United 
States). [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9310185-8: 16. international meeting on reduced enrichment for 
research and test reactors (RERTR), Ibaraki (Japan), 3-7 Oct 
1993). Order Number DE94004620. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The progress of the Reduced Enrichment Research and Test Re- 
actor (RERTR) Program is described. The major events, findings, 
and activities of 1993 are reviewed after a brief summary of the re- 
sults which the RERTR Program had achieved by the end of 1992 
in collaboration with its many international partners. 


9084 (ANL/RERTR/TM-13) Proceedings of the 1988 Inter- 
national Meeting on Reduced Enrichment for Research and 
Test Reactors. Argonne National Lab., IL (United States). Jul 1993. 
468p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-8809221-: International 
meeting on reduced enrichment for research and test reactors 
(RERTR), San Diego, CA (United States), 18-24 Sep 1988). Order 
Number DE94006262. Source: OSTI; NTIS; INIS; GPO Dep. 

The international effort to develop and implement new research 
reactor fuels utilizing low-enriched uranium, instead of highly- en- 
riched uranium, continues to make solid progress. This effort is the 
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cornerstone of a widely shared policy aimed at reducing, and pos- 
sibly eliminating, international traffic in highly-enriched uranium and 
the nuclear weapon proliferation concerns associated with this traf- 
fic. To foster direct communication and exchange of ideas among 
the specialists in this area, the Reduced Enrichment Research and 
Test Reactor (RERTR) Program, at Argonne National Laboratory, 
sponsored this meeting as the eleventh of a series which began 
1978. Individual papers presented at the meeting have been cata- 
loged separately. 


9085 (DOE/ER/13027-1) A transient, Hex-Z nodal code 
corrected by discontinuity factors: Volume 1: The transient 
nodal code; Final report. Shatilla, Y.A.M.; Henry, A.F. Massachu- 
setts Inst. of Tech., Cambridge, MA (United States). [1993]. 113p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER13027. Order Number DE94006068. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document constitutes Volume 1 of the Final Report of a 
three-year study supported by the special Research Grant Program 
for Nuclear Energy Research set up by the US Department of En- 
ergy. The original motivation for the work was to provide a fast and 
accurate computer program for the analysis of transients in heavy 
water or graphite-moderated reactors being considered as candi- 
dates for the New Production Reactor. Thus, part of the funding 
was by way of pass-through money from the Savannah River Lab- 
oratory. With this intent in mind, a three-dimensional (Hex-Z), 
general-energy-group transient, nodal code was created, pro- 
grammed, and tested. In order to improve accuracy, correction 
terms, called “discontinuity factors,” were incorporated into the 
nodal equations. Ideal values of these factors force the nodal 
equations to provide node-integrated reaction rates and leakage 
rates across nodal surfaces that match exactly those edited from a 
more exact reference calculation. Since the exact reference solu- 
tion is needed to compute the ideal discontinuity factors, the fact 
that they result in exact nodal equations would be of little practical 
interest were it not that approximate discontinuity factors, found at 
a greatly reduced cost, often yield very accurate results. For exam- 
ple, for light-water reactors, discontinuity factors found from 
two-dimensional, fine-mesh, multigroup transport solutions for 
two-dimensional cuts of a fuel assembly provide very accurate pre- 
dictions of three-dimensional, full-core power distributions. The 
present document (volume 1) deals primarily with the specification, 
programming and testing of the three-dimensional, Hex-Z computer 
program. The program solves both the static (eigenvalue) and 
transient, general-energy-group, nodal equations corrected by user- 
supplied discontinuity factors. 


9086 (DOE/RL—-91-59) Closure report for N Reactor. US- 
DOE Richland Operations Office, WA (United States). Jan 1994. 
305p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94005982. Source: OSTI; NTIS; INIS; GPO Dep. 

This report has been prepared to satisfy Section 3156(b) of Pub- 
lic Law 101-189 (Reports in Connection with Permanent Closures 
of Department of Energy Defense Nuclear Facilities), which re- 
quires submittal of a Closure Report to Congress by the Secretary 
of Energy upon the permanent cessation of production operations 
at a US Department of Energy (DOE) defense nuclear facility 
(Watkins 1991). This closure report provides: (1) A complete sur- 
vey of the environmental problems at the facility; (2) Budget quality 
data indicating the cost of environmental restoration and other re- 
mediation and cleanup efforts at the facility; (8) A proposed 
cleanup schedule. 


9087 (FRCEA-TH-386) Control of the neutronic and ther- 
mohydraulic conditions of power ramps in an irradiation loop 
for PWR fuel rod. Moulin, D.J.F. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. des Reacteurs Experimentaux; 
Institut National Polytechnique, 38 - Grenoble (France). 10 Sep 
1993. 215p. (In French). Order Number DE94613884. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published also under Report CEA-R-5651. 

In order to study the power transients effects on PWR fuel rod 
clad, ramp tests in a pressurized water loop, are carried out at 
OSIRIS reactor. The present thesis deals with the on-line control of 
the device, during power ramp and conditioning irradiation. Based 
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on a convolution-type resolution of the kinetics equations, a dy- 
namic compensation of the Silver self-powered neutron detector 
was developed. With this method, the uncertainty of the ramp end- 
point is lower than 1%, thus it is very suited for monitoring both 
transient, as well as steady state conditions. Furthermore, a ther*. 
mohydraulic model of the irradiation device is described: heat 
transfer equations, including gamma heating in materials, are 
solved to obtain temperatures and thermal fluxes of steady states. 
Results from the model and temperature measurements of the 
coolant are used together for fuel power determination, in real 
time. The clad external temperature profile is also calculated and 
displayed, to improve the irradiation monitoring. (author), 51 refs., 
12 annexes, 66 figs. 


9088 (FZR-92-15, pp. 92-101) Neutron flux determination 
at the horizontal beam tubes of the Rossendorf research reac- 
tor RFR. Stephan, |.; Schneider, B.; Boehmer, B.; Boehme, K.; 
Mehner, H.C. Forschungszentrum Rossendorf e.V. (FZR) (Ger- 
many). Inst. fuer Sicherheitsforschung. Aug 1992. 149p. In 
Rossendorf Research Center, Institute of Safety Research. Annual 
report 1991. Order Number DE94745993. Source: OSTI; NTIS 
(US Sales Only); INIS. 

To characterize the irradiation possibilities of the RFR, in particu- 
lar the values concerning the steel tubes, diffusion- and 
transport-theoretical calculations have been made and supported 
by experiments. The measurements also served to provide secured 
data for the experts on the ad hoc committee "Rossendorf 
Research Reactor” to assess the neutron situation of German re- 
search reactors. (orig.) 


9089 (HW-3-2466) 100-F area unit purge, May 3, 1945. 
Kiddker, C.P. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 22 May 1945. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94006083. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report discusses the pressure drop on the 100-F unit, as 
measured on the eight pressure drop tubes, which had increased 
to 24 Ibs./in.2 above base by May 2. The unit was shut down on 
May 3 to purge with 50 ppm solids for 1.1 hr. and to take care of 
necessary maintenance work. 


9090 (HW-7-2042) Final report on production test No. 
105-17-P pile tube lubrication. Edwards, D.E. Hanford Works, 
Richland, WA (United States). 18 Jul 1945. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94006084. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
fuel rods; TESTING; REACTOR FUELING; LUBRICATION; ABRA- 
SION 


9091 (HW-7-4049) 100-300 Area program meeting of May 
7, 1946. Kidder, C.P. Hanford Works, Richland, WA (United 
States). 7 May 1946. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94006701. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Short communication. METALLURGY/research programs; HAN- 


FORD PRODUCTION REACTORS/fuel rods; METALLURGY; 
GRAPHITE; CORROSION; FIRES; TESTING 
9092 (HW-20270) Removal of ruptured slug from tube 
No. 2562-H. Haaga, J.A. Hanford Works, Richland, WA (United 
States). 12 Feb 1951. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94006710. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

It is the purpose of this document to record the significant steps 
in the removal of a ruptured slug from tube #2562-H. 


9093 (HW-25902) Final report production test 105-417-P 
process tube purge during pile operation. Hamilton, R.B.; 
Henry, H.L. Hanford Works, Richland, WA (United States). 15 Oct 
1952. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94006696. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 





Periodic solids purges of reactor process tubes are necessary to 
remove the film deposition on slugs and tubes. This film is undesir- 
able for it constricts the water annulus, and thereby reduces the 
flow of cooling water and impedes the transfer of heat from slugs 
to the water. Prior to February, 1951, purging was accomplished 
only while the reactor was in a non-operating status. Subsequently, 
the feasibility of successful film removal during operation has been 
demonstrated in accordance with the provisions of Production Test 
105-417-P, “Process Tube Purges During Reactor Operation.” This 
document reviews, in the light of additional purging experience, the 
initial test results, which are recorded in HW-20717 and subse- 
quent purging experience to consider the desirability of adopting 
the use of this purging technique as a standard practice when re- 
actor power levels are restricted by excessive film formation in the 
process tubes. 


9094 (HW-29125) Production test 105-440-P measure- 
ment of neutron fluxes in graphite reflector. Tomlinson, R.L. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 1 Sep 1953. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94006691. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report describes a series of neutron flux measurements was 
made in order to obtain a relationship between the flux observed at 
the inner surface of the shield and local fringe tube power; this cor- 
relation would be expected to be more valid than that with total pile 
power level. The facility used for these measurements, the E test 
facility at the F Pile, is one which is very useful for pile irradiation 
of small samples provided temperature control does not have to be 
maintained. Both long and short term exposures may be made as 
samples may be charged and discharged from the externally 
shielded facility during operation. 


9095 (INIS-BR-3210) Measures of the zero power nuclear 
reactor’s kinetic parameters with application of noise analysis. 
Martins, F.R. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1992. 113p. (In Portuguese). Order 
Number DE94613885. Source: OSTI; NTIS (US Sales Only); INIS. 
The purpose of this work was to establish an experimental tech- 
nique based on noise analysis for measuring the ratio of kinetic 
parameters G/A and the power of the Zero Power Nuclear Reactor 
IPEN-MB 01. A through study of the microscopic and macroscopic 
noise analysis techniques has been carried out. The Langevin 
technique and the point kinetic model were chosen to describe the 
stochastic phenomena that occur in the zero power reactor. Mea- 
surements have been made using two compensated ionization 
chambers localized in the water reflector at symmetric positions in 
order to minimize spatial effects on the neutron flux fluctuation. 
Power calibrations based on the low frequency plateau of the 
cross-power spectral density has also been carried out. (author). 


9096 (INIS-BR-3214) Computational methods for nuclear 
criticality safety analysis. Maragni, M.G. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1992. 
105p. (In Portuguese). Order Number DE94613886. Source: OST]; 
NTIS (US Sales Only); INIS. 

Nuclear criticality safety analyses require the utilization of meth- 
ods which have been tested and verified against benchmarks 
results. In this work, criticality calculations based on the KENO-IV 
and MCNP codes are studied aiming the qualification of these 
methods at the IPEN-CNEN/SP and COPESP. The utilization of 
variance reduction techniques is important to reduce the computer 
execution time, and several of them are analysed. As practical ex- 
ample of the above methods, a criticality safety analysis for the 
storage tubes for irradiated fuel elements from the IEA-R1 research 
has been carried out. This analysis showed that the MCNP code is 
more adequate for problems with complex geometries, and the 
KENO-IV code shows conservative results when it is not used the 
generalized geometry option. (author). 


9097 (INIS-mf—13765, pp. B1) Selecting a MAPLE core for 
1-10 MW operation. Smith, H.J. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Carlson, P.A.; Roy, M.F. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 135p. (CONF-8606428—: 7. annual 
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Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Conference summaries. Order Number DE94612262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAPLE TYPE REACTORS/reactor cores; 
ISOTOPE PRODUCTION; MODERATELY ENRICHED URANIUM; 
NEUTRON FLUX 


9098 (INIS-mf-13765, pp. B2-B3) Assessment of beam 
tube performance for the MAPLE research reactor. Lee, A.G. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment). Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 135p. (CONF-8606428—: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Conference summaries. Order Number DE94612262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAPLE TYPE REACTORS/beam holes; 
GAMMA RADIATION; M CODES; NEUTRON TEMPERATURE; 
NEUTRON TRANSPORT; NEUTRONS; RADIATION FLUX 


9099 (INIS-mf-13765, pp. B4-B5) Safety and licensing as- 
pects of the MAPLE-X reactor. Cotnam, K.D. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
135p. (CONF-8606428-: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MAPLE TYPE REACTORS/reactor safety; 
REACTOR LICENSING 


9100 (INIS-mf-13765, pp. C1-C2) A safety review of the 
NRU effluent heat recovery project. Ballantyne, P.R. (Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 
1986. 135p. (CONF-8606428—: 7. annual Canadian Nuclear Soci- 
ety conference, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HEAT RECOVERY/safety; NRU REAC- 
TOR/heat recovery; SAFETY; LEAK DETECTORS; RADIATION 
MONITORING; TRITIUM 


9101 (INIS-mf—13765, pp. H24-H25) Numerical simulation 
of confined jet under suction and counter-momentum for 
Canadian MAPLE research reactor. Shim, S.Y. (Atomic Energy 
of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Re- 
search Establishment); Baxter, D.K. Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 135p. (CONF-8606428—: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Conference summaries. Order Number DE94612262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. JETS/liquid flow; MAPLE TYPE REAC- 
TORS/liquid flow; ISOTHERMAL PROCESSES; JETS; S CODES; 
TWO-DIMENSIONAL CALCULATIONS 


9102 (INIS-mf-13767, pp. 200-220) Nuclear commissioning 
of the NRU blowdown test facility. Dickson, L.W. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); MacDonald, R.D.; Yamazaki, A.R.; Semeniuk, D.D.; 
Zanatta, R.J.; Walsworth, J.A. Canadian Nuclear Society, Toronto, 
ON (Canada). 1989. (CONF-8910587-: 2. International Conference 
on CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). In Second 
International Conference on CANDU Fuel. 464p. Order Number 
DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

The Blowdown Test Facility in the NRU reactor will be used to 
conduct all-effects experiments under postulated Loss-of-Coolant 
Accident and Severe Fuel Damage conditions. Experiments con- 
ducted in the BTF will provide information on the release, transport 
and deposition of fission products, and the thermal and mechanical 
behaviour of nuclear fuel under these conditions. This paper de- 
scribes results from the nuclear commissioning experiment for the 
BTF. (2 refs., 4 figs.). 


9103 (INIS-mf-13768, pp. 10-15) Measurements for an 
approach-to-critical experiment for the SLOWPOKE-2. Jor- 
gensen, A.L. (Royal Military Coll. of Canada, Kingston, ON 
(Canada)). Canadian Nuclear Association, Toronto, ON (Canada); 
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Canadian Nuclear Society, Toronto, ON (Canada). 1990. (CONF- 
9003343—: CNA/CNS Student Conference, Peterborough 
(Canada), 23-24 Mar 1990). In Proceedings. 157p. Order Number 
DE94612685. Source: OSTI; NTIS (US Sales Only); INIS. 

The approach -to-critical experiment is being devised as an un- 
dergraduate laboratory experiment. As part of the development the 
neutron flux available from 252,; sources and the reactor core itself 
after shutdown was studied as possible sources for the experiment. 
Also the means of simulation fuel addition by the withdrawal of 
cadmium capsules or the control rod were studied. (4 refs.). 


9104 (INIS-mf—13768, pp. 103-115) A real-time simulator 
for the SLOWPOKE-2. Cottingham, G.P. (Royal Military Coll. of 
Canada, Kingston, ON (Canada). Dept. of Chemistry and Chemical 
Engineering). Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
(CONF-9003343—: CNA/CNS Student Conference, Peterborough 
(Canada), 23-24 Mar 1990). In Proceedings. 157p. Order Number 
DE94612685. Source: OSTI; NTIS (US Sales Only); INIS. 

An interactive real-time simulator of the SLOWPOKE-2 was de- 
veloped for training and teaching use. The simulator accurately 
models the behaviour of the reactor during normal operation and 
transients. (6 refs., 5 figs.). 


9105 (INIS-mf-13768, pp. 116-125) Modeling of single- 
phase natural circulation for the MAPLE-MNR reactor. Harvel, 
G. (McMaster Univ., Hamilton, ON (Canada). Dept. of Physics). 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1990. (CONF-9003343-: 
CNA/CNS Student Conference, Peterborough (Canada), 23-24 Mar 
1990). In Proceedings. 1157p. Order Number DE94612685. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Preliminary thermalhydraulic studies have been performed to 
suggest the feasibility of using the McMaster Nuclear Reactor’s 
(MNR) existing primary heat transport loop with a MAPLE type 
core. the present study evaluates the single phase natural circula- 
tion behaviour of the MAPLE - MNR with an analytical model. The 
developed code (NATCIR) was used to evaluate the performance 
of a check valve in the flow bypass loop. The results show that the 
check valve does not seem to provide any influence on the single 
phase natural Circulation cooling mode of the reactor core. NAT- 
CIR also successfully determined a natural circulation mass flow 
rate as a function of decay heat level of the reactor core. (8 refs., 7 
figs., tab.). 


9106 (INIS-mf-13771) Current status of operation, utiliza- 
tion and refurbishment of the Dalat nuclear research reactor. 
Pham Duy Hien. Viet Nam National Atomic Energy Commission, 
Ha Noi (Viet Nam). 1993. 15p. (CONF-9310277-: Project formula- 
tion meeting on research reactor utilization, Daejon (Korea, 
Republic of), 18-22 Oct 1993). Order Number DE94613887. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Paper to be presented at meeting. 

The reconstructed nuclear research reactor at Dalat, Vietnam 
has been put into operation since March 1984. Up to present a cu- 
mulative operation time of 13,172 hrs at nominal power (500 kW) 
has been recorded. Production of radioisotopes for medical uses, 
element analysis by using activation techniques, as well as funda- 
mental and applied research with filtered neutrons are the main 
activities of reactor utilizations. The problems facing Dalat Nuclear 
Research Institute are the ageing of the re-used TRIGA-MARK-Ii 
reactor components (especially the corrosion of the reactor tank), 
as well as the obsolescence of many equipment and components 
of the reactor control and instrumentation system. Refurbishment 
works are being in process with the technical and financial sup- 


ports from the Vietnam government and the IAEA. (author). 7 refs, 
2 tabs, 10 figs. 


9107 (JAERI-M-—93-137) Time-series analysis of nonlinear 
power oscillation in NSRR. Suzudo, Tomoaki (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Jul 1993. 18p. (in Japanese). Order Number DE94737835. Source: 
OSTI; NTIS; INIS. 

The power oscillation in NSRR occurred before its recent modifi- 
cation is analyzed. In this study, the method based on nonlinear 
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dynamic theory, which is suitable for the oscillatory phenomenon, 
is used instead of the conventional one based on linear dynamic 
theory. The results clarify the essential property of the power oscil- 
lation, and verify the applicability of the method to reactor noise 
analysis. (author). 


9108 (JAERI-M—93-170) Computational study on the 
buckling-reactivity conversion factor in light water moderated 
UO, core. Yamamoto, Toshihiro (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1993. 23p. Or- 
der Number DE94737927. Source: OSTI; NTIS; INIS. 

The buckling-reactivity conversion factor (K-value) which is used 
in the water level worth method is one of the most important con- 
stants of the Tank-type Critical Assembly (TCA) of Japan Atomic 
Energy Research Institute. The K-value has been considered a 
constant value regardless of the core configurations. Computational 
study on the K-value was performed by means of two-dimensional 
transport perturbation theory to investigate how much the K-value 
varies among various core configurations in light water moderated 
and reflected UO cores. The calculation indicates that the K-value 
varies by 5 % within the limits of this investigation. The varience of 
the K-value components of fuel cell and other regions cancel out 
each other, which makes the varience of the K-values over various 
core configurations relatively small. (author). 


9109 (JAERI-M—93-206) Development of pressure trans- 
ducer re-instrumentating technique (Il): Remote welding and 
fabrication techniques. Ohshima, Kunio (Japan Atomic Energy 
Research Inst., Oarai, Ibaraki (Japan). Oarai Research Establish- 
ment); Shimizu, Michio; Tayama, Yoshinobu; Matsumoto, 
Masakatsu; Kawamura, Hiroshi; Ishii, Tadahiko; Souzawa, Shizuo; 
Nakagawa, Tetsuya; Satou, Hitoshi; SakJapan Atomic Energy Re- 
search Inst., Tokyo (Japan). Oct 1993. 54p. (In Japanese). Order 
Number DE94737959. Source: OSTI; NTIS; INIS. 

Development of FP gas pressure transducer re-instrumentating 
technique have been conducted since 1985. The initial stage, the 
followings have been made design and fabrication of re- 
instrumentation device and in pile performance test ; development 
of remote welding and fabrication technique of re-instrumentating 
device to irradiated fuel rod in the hot cell ; and remote inserting 
technique of fuel rod into capsule. In 1990, a power ramping test 
was carried out instrumentating two irradiated fuel rod with re- 
instrumentated devices respectively. As a result of performance 
test, it was fond that FP gas pressure transducer had been suc- 
cessively indicating the inner pressure corresponding to linear heat 
rate of fuels. At present, the power ramping test adopting these 
techniques acquired is on-going in JMTR (Japan Materials Testing 
Reactor). (author). 


9110 (JAERI-M—93-215) A study on cooling air flow 
around stand-pipes for the High Temperature Engineering Test 
Reactor. Takeda, Takeshi (Japan Atomic Energy Research Inst., 
Oarai, Ibaraki (Japan). Oarai Research Establishment); Kunitomi, 
Kazuhiko; Ishihara, Keisuke. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Oct 1993. 40p. (In Japanese). Order Number 
DE94737961. Source: OSTI; NTIS; INIS. 

Control Rod Drive Mechanism (CRDM) is contained in control 
rod stand-pipes for the High Temperature Engineering Test Reactor 
(HTTR). The CRDM, which consists of clutch and motor mecha- 
nism, is exposed to helium gas. If the temperature of helium gas 
around the CRDM exceeds 60degC, the CRDM would malfunction 
because of the low heat resistance of the electrical insulator. In ex- 
periments with an one-half scale model of all stand-pipes, the air 
flow around the stand-pipes was visualized by the surface tuft 
method and optimized condition for air flow inlet and outlet was 
chosen from a viewpoint of cooling performance for the CRDM. Ex- 
perimental results show that a set of five air inlet and outlet at 
thirty degree intervals on a pair of ring-ducts surrounding the 
stand-pipes is selected as optimized condition. In addition, the tem- 
perature distribution of helium gas around the DRDM was analyzed 
by two computational fluid dynamic codes ‘STREAM’ and 
"SSPHEAT’ under this condition. Analytical results show that the 
temperature of helium gas around the CRDM in any control rod 
stand-pipe is below the limit of 60degC. (author). 





9111 (ORNL/TM-12466) MCNP analysis of the FOEHN 
critical experiment. Ougouag, A.M. (EG and G Idaho, Inc., Idaho 
Falls, ID (United States)); Wemple, C.A.; Rubio, G.A.; Ryskamp, 
J.M. Oak Ridge National Lab., TN (United States). Oct 1993. 125p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94005991. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A very high fidelity MCNP model of the Franco-German FOEHN 
critical experiment has been developed. The results obtained show 
a high degree of agreement with each of the three configurations 
of the experiment. In particular, it is shown that the model repro- 
duces the power density production distribution for all but a few of 
the experimental points internal to the core. Agreement for points 
of the axial ends at the core is less comprehensive. In the configu- 
rations that include boron axial core end covers, the agreement is 
similar within the core, but a few additional disagreement points 
arise at the axial ends of the core. The results remain consistent, 
however, with the statistical interpretation of MCNP tallies. The 
quantities computed also include the thermal flux in the reflector 
and the core multiplication factor for various critical configurations. 
It is found that the fluxes agree with the experiment within the 
experimental error bounds and two computational standard devia- 
tions. Most of the core multiplication results agree within three 
MCNP standard deviations. The overall conclusion of this study is 
that MCNP is an appropriate and valid computational tool for the 
static neutronic design of plate-fueled, heavy-water-moderated re- 
actors, such as FOEHN or the Advanced Neutron Source. 


9112 (PSI-PROC—92-02, pp. 198-205) New concept of a 
power energy prospective development. Kiselev, G. Sep 1992. 
657p. (CONF-9109524—: Specialists’ meeting on accelerator-based 
transmutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceed- 
ings of the specialists’ meeting on accelerator-based transmutation. 
Order Number DE94612272. 

The paper deals with the present status of nuclear power in the 
former USSR, basic problems of nuclear power development, prin- 
cipal features of nuclear power facilities of existing type, and 
electronuclear reactors in perspective nuclear power. 


9113 (SAND-93-0046) Calibration of the On-Line Aerosol 
Monitor (OLAM) with ammonium chloride and sodium chloride 
aerosols. Brockmann, J.E. (Sandia National Labs., Albuquerque, 
NM (United States)); Lucero, D.A.; Romero, T.; Pentecost, G. San- 
dia National Labs., Albuquerque, NM (United States). Dec 1993. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DES4006259. Source: 
OSTI; NTIS; GPO Dep. 

The On-Line Aerosol Monitor (OLAM) is a light attenuation 
device designed and built at the Idaho National Engineering Labo- 
ratory (INEL) by EG&G Idaho. Its purpose is to provide an on-line 
indication of aerosol concentration in the PHEBUS-FP tests. It 
does this by measuring the attenuation of a light beam across a 
tube through which an aerosol is flowing. The OLAM does not in- 
herently give an absolute response and must be calibrated. A 
calibration has been performed at Sandia National Laboratories’ 
(SNL) Sandia Aerosol Research Laboratory (SARL) and the results 
are described here. Ammonium chloride and sodium chloride cali- 
bration aerosols are used for the calibration and the data for the 
sodium chloride aerosol is well described by a model presented in 
this report. Detectable instrument response is seen over a range of 
0.1 cm? of particulate material per m® of gas to 10 cm® of particu- 
late material per m® of gas. 


9114 (WHC-EP-0675) Groundwater impact assessment 
report for the 1325-N Liquid Waste Disposal Facility. Alexander, 
D.J.; Johnson, V.G. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1993. 126p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE94001226. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1943 the Hanford Site was chosen as a location for the Man- 
hattan Project to produce plutonium for use in nuclear weapons. 
The 100-N Area at Hanford was used from 1963 to 1987 for a 
dual-purpose, plutonium production and steam generation reactor 
and related operational support facilities (Diediker and Hall 1987). 
In November 1989, the reactor was put into dry layup status. Dur- 
ing operations, chemical and radioactive wastes were released into 
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the area soil, air, and groundwater. The 1325-N LWDF was con- 
structed in 1983 to replace the 1301-N Liquid Waste Disposal 
Facility (1301-N LWDF). The two facilities operated simultaneously 
from 1983 to 1985. The 1301-N LWDF was retired from use in 
1985 and the 1325-N LWDF continued operation until April 1991, 
when active discharges to the facility ceased. Effluent discharge to 
the piping system has been controlled by administrative means. 
This report discusses ground water contamination resulting from 
the 1325-N Liquid Waste Disposal facility. 


2209 Reactor Safety 


Refer also to citation(s) 8298, 8405, 8412, 8754, 8964, 8989, 
9048, 9092, 9972, 10618, 11347 


9115 (ANL/RA/CP-79972) The Experimental Breeder Re- 
actor Il seismic probabilistic risk assessment. Roglans, J.; Hill, 
D.J. Argonne National Lab., IL (United States). [1994]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940312-53: 2. Probabilistic safety as- 
sessment and management conference (PSAM), San Diego, CA 
(United States), 20-24 Mar 1994). Order Number DE94006841. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Experimental Breeder Reactor Il (EBR-II) is a US Depart- 
ment of Energy (DOE) Category A research reactor located at 
Argonne National Laboratory (ANL)-West in Idaho. EBR-IIl is a 62.5 
MW-thermal Liquid Metal Reactor (LMR) that started operation in 
1964 and it is currently being used as a testlied in the Integral Fast 
Reactor (IFR) Program. ANL has completed a Level 1 Probabilistic 
Risk Assessment (PRA) for EBR-li. The Level 1 PRA for internal 
events and most external events was completed in June 1991 [1]. 
The seismic PRA for EBR-H has recently been completed. The 
EBR-II reactor building contains the reactor, the primary system, 
and the decay heat removal systems. The reactor vessel, which 
contains the core, and the primary system, consisting of two pri- 
mary pumps and an intermediate heat exchanger, are immersed in 
the sodium-filled primary tank, which is suspended by six hangers 
from a beam support structure. Three systems or functions in EBR- 
Il were identified as the most significant from the standpoint of risk 
of seismic-induced fuel damage: (1) the reactor shutdown system, 
(2) the structural integrity of the passive decay heat removal sys- 
tems, and (3) the integrity of major structures, like the primary tank 
containing the reactor that could threaten both the reactivity control 
and decay heat removal functions. As part of the seismic PRA, 
efforts were concentrated in studying these three functions or sys- 
tems. The passive safety response of EBR-II reactor - both passive 
reactivity shutdown and passive decay heat removal, demonstrated 
in a series of tests in 1986 [2] - was explicitly accounted for in the 
seismic PRA as it had been included in the internal events assess- 
ment. 


9116 (ANL/RA/CP-79973) Risk management at Argonne 
National Laboratory. Hill, D.J.; Hislop, R.D. Argonne National 
Lab., IL (United States). [1994]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940312-52: 2. Probabilistic safety assessment and man- 
agement conference (PSAM), San Diego, CA (United States), 
20-24 Mar 1994). Order Number DE94006840. Source: OSTI; 
NTIS; GPO Dep. 

The only facility at Argonne National Laboratory which is 
classified as high hazard is EBR-II. A Level | Probabilistic Risk As- 
sessment (PRA), including external events, has been completed for 
EBR-II. There were several objectives for this project; to provide a 
quantitative estimate of the risk associated with the operation of 
EBR-Il, to provide a framework for managerial decision-making for 
the management of risk at the facility, and to provide insights into 
the nature of the risk of EBR-II that can be applied in the design of 
future LMRS. Other ANL facilities do not have complete probabilis- 
tic assessments. Despite this fact, Risk Management is an essential 
part of ANL’s approach to safety and operations. Risk management 
at Argonne National Laboratory is not limited to accelerator or nu- 
clear facilities. It is also an integral part of construction activities. 
The Advanced Photon Source, a major construction project at the 
Laboratory, utilizes a variety of risk assessment techniques to iden- 
tify potential construction loss exposures and to develop measures 
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to eliminate them. Over the past 15 years, in excess of 15,000 
pages of regulatory requirements pertaining to environment safety 
and health have been printed in the Federal Register. Not all of 
these are applicable to Argonne National Laboratory all of the time, 
but as a highly-visible, nationally-funded facility, compliance with 
those that are applicable must be above reproach. Therefore, risk 
management is also a very important part of construction activities 
at ANL. This paper will give examples of these activities, such as, 
the EBR-II PRA, risk-based analyses of Fuel Cycle Facility Safety 
Systems, reliability studies of the Access Control Interlock System 
for the Advanced Photon Source and management approaches for 
controlling risk during the construction activities at APS. 


9117 (BNL-49077) Risk analysis of environmental haz- 
ards at the High Flux Beam Reactor. Boccio, J.L. (Brookhaven 
National Lab., Upton, NY (United States)); Ho, V.S.; Johnson, D.H. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-940312-49: 2. Probabilistic 
safety assessment and management conference (PSAM), San 
Diego, CA (United States), 20-24 Mar 1994). Order Number 
DE94005193. Source. OSTI; NTIS; INIS; GPO Dep. 

In the late 1980s, a Level 1 internal event probabilistic risk as- 
sessment (PRA) was performed for the High-Flux Beam Reactor 
(HFBR), a US Department of Energy research reactor located at 
Brookhaven National Laboratory. Prior to the completion of that 
study, a level 1 PRA for external events was initiated, including en- 
vironmental hazards such as fire, internal flooding, etc. Although 
this paper provides a brief summary of the risks from environmen- 
tal hazards, emphasis will be placed on the methodology employed 
in utilizing industrial event databases for event frequency determi- 
nation for the HFBR complex. Since the equipment in the HFBR is 
different from that of, say, a commercial nuclear power plant, the 
current approach is to categorize the industrial events according to 
the hazard initiators instead of categorizing by initiator location. But 
first a general overview of the analysis. 


9118 (CEA-CONF—-11462) Thermal hydraulic study of a 
corium molten pool. Pigny, S. (CEA Centre d’Etudes de Grenoble, 
38 (France). Dept. de Thermohydraulique et de Physique); Grand, 
D.; Seiler, J.M.; Durin, M. CEA Centre d’Etudes de Grenoble, 38 
(France). Dept. de Thermohydraulique et de Physique. 1993. 22p. 
(CONF-931005—: 6. international topical meeting on nuclear reac- 
tor thermal hydraulics, Grenoble (France), 5-8 Oct 1993). Order 
Number DE94613802. Source: OSTI; NTIS (US Sales Only); INIS. 

The thermohydraulic behaviour of a mass of molten core is in- 
vestigated, in the frame of PWR severe accidents studies. The 
corium may be located in the vessel lower head or in an external 
core-catcher. It is assumed to be present in the container instanta- 
neously. Its motion is described by one velocity field. It may be 
homogeneous or made of two stratified fluids. The residual power 
is assumed to be constant and uniform in the UOz phase. The 
radiative losses and the external water-cooling are taken into ac- 
count. The thermal resistance of a peripheral crust is considered. 
The influence of the crust on the pool geometry may be studied. 
The wall behaviour is analysed by a conduction calculation. The in- 
terest of a sacrificial layer is underlined, so as the necessity of a 
multicomponent multiphase model to study the behaviour of a core 
catcher. It is also concluded that some experiments are needed for 
code validation about volume heated natural convection and multi- 
phase flows. (author). 14 figs., 3 refs. 


9119 (CONF-931079-15) Issues arising with the applica- 
tion of optical fiber transmission in class 1E systems in 
nuclear power plants. Korsah, K. (Oak Ridge National Lab., TN 
(United States)); Antonescu, C. Oak Ridge National Lab., TN 
(United States). [1993]. 12p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Water reactor safety information meeting; 
Bethesda, MD (United States); 25-27 Oct 1993. Order Number 
DE94004743. Source: OSTI; NTIS; INIS; GPO Dep. 

The application of fiber optic links and networks in safety-critical 
systems in the next generation of nuclear power plants, as well as 
in some digital upgrades in present-day plants, will mean that 
these links must be highly reliable and able to withstand the effect 
of environmental stressors present at the installation location. This 
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paper discusses the failure modes and age-related mechanisms of 
fiber optic transmission components and identifies environmental 
stressors that could adversely affect their reliability over the long 
term. Some of the standards that could be used in their qualifica- 
tion for safety-critical applications are also discussed briefly. 


9120 (CONF-940436-3) Analysis of core-concrete interac- 
tion event with flooding for the Advanced Neutron Source 
reactor. Kim, S.H.; Taleyarkhan, R.P.; Georgevich, V.; Navarro- 
Valenti, S. Oak Ridge National Lab., TN (United States). [1993]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 4. international meeting on nu- 
clear thermal hydraulics, operations and safety; Taipei (Taiwan, 
Province of China); 3-6 Apr 1994. Order Number DE94002453. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses salient aspects of the methodology, as- 
sumptions, and modeling of various features related to estimation 
of source terms from an accident involving a molten core-concrete 
interaction event (with and without flooding) in the Advanced Neu- 
tron Source (ANS) reactor at the Oak Ridge National Laboratory. 
Various containment configurations are considered for this postu- 
lated severe accident. Several design features (such as rupture 
disks) are examined to study containment response during this se- 
vere accident. Also, thermal-hydraulic response of the containment 
and radionuclide transport and retention in the containment are 
studied. The results are described as transient variations of source 
terms, which are then used for studying off-site radiological conse- 
quences and health effects for the support of the Conceptual 
Safety Analysis Report for ANS. The results are also to be used to 
examine the effectiveness of subpile room flooding during this type 
of severe accident. 


9121 (DOE/SF/16564—-T4-Vol.8) System 80+™ Standard De- 
sign: CESSAR design certification: Volume 8: Amendment I. 
Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 468p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005061. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, entitled Combustion Engineering Standard Safety 
Analysis Report — Design Certification (CESSAR-DC), has been 
prepared in support of the industry effort to standardize nuclear 
plant designs. These volumes describe the Combustion Engineer- 
ing, Inc. System 80*™ Standard Design. This volume 8 provides a 
description of instrumentation and controls. 


9122 (DOE/SF/16564—T4-Vol.9) System 80+™ Standard De- 
sign: CESSAR design certification: Volume 9: Amendment I. 
Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 724p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005062. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, entitled Combustion Engineering Standard Safety 
Analysis Report — Design Certification (CESSAR-DC), has been 
prepared in support of the industry effort to standardize nuclear 
plant designs. These volumes describe the Combustion Engineer- 
ing, Inc. System 80*™ Standard Design. This volume 9 discusses 
Electric Power and Auxiliary Systems. 


9123 (DOE/SF/16564—T4-Vol.10) System 80+™ Standard 
Design: CESSAR design certification: Volume 10: Amendment 
1. Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 335p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005063. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, entitled Combustion Engineering Standard Safety 
Analysis Report — Design Certification (CESSAR-DC), has been 
prepared in support of the industry effort to standardize nuclear 
plant designs. These volumes describe the Combustion Engineer- 
ing, Inc. System 80+*™ Standard Design. This volume 10 discusses 


the Steam and Power Conversion System and Radioactive Waste 
Management. 


9124 (DOE/SF/16564—T4-Vol.11) System 80+™ Standard 
Design: CESSAR design certification: Volume 11: Amendment 
I. Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 481p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract AC03-86SF16564. Order 
DE94005064. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, entitled Combustion Engineering Standard Safety 
Analysis Report — Design Certification (CESSAR-DC), has been 
prepared in support of the industry effort to standardize nuclear 
plant designs. These volumes describe the Combustion Engineer- 
ing, Inc. System 80*™ Standard Design. This volume 11 discusses 
Radiation Protection, Conduct of Operations, and the Initial Test 
Program. 


Number 


9125 (DOE/SF/16564—-T4-Vol.12) System 80+™ Standard 
Design: CESSAR design certification: Volume 12: Amendment 
I. Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 399p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005065. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, entitled Combustion Engineering Standard Safety 
Analysis Report — Design Certification (CESSAR-DC), has been 
prepared in support of the industry effort to standardize nuclear 
plant designs. These volumes describe the Combustion Engineer- 
ing, Inc. System 80*™ Standard Design. This volume 12, along 
with volume 13, provides accident analyses. 


9126 (DOE/SF/16564—-T4-Vol.16) System 80+™ Standard 
Design: CESSAR design certification: Volume 16: Amendment 
I. Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 394p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005069. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, entitled Combustion Engineering Standard Safety 
Analysis Report - Design Certification (CESSAR-DC), has been 
prepared in support of the industry effort to standardize nuclear 
plant designs. These volumes describe the Combustion Engineer- 
ing, Inc. System 80+™ Standard Design. This Volume 16 details the 
application of Human Factors Engineering in the design process. 


9127 (DOE/SF/16564—T4-Vol.17) System 80+™ Standard 
Design: CESSAR design certification: Volume 17: Amendment 
1. Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 373p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005070. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, entitled Combustion Engineering Standard Safety 
Analysis Report — Design Certification (CESSAR-DC), has been 
prepared in support of the industry effort to standardize nuclear 
plant designs. These volumes describes the Combustion Engineer- 
ing, Inc. System 80+™ Standard Design. This Volume 17 provides 
Appendix A of this report, closure of unresolved and Genetic 
Safety Issues. 


9128 (DOE/SF/16564—-T4-Vol.18) System 80+™ Standard 
Design: CESSAR design certification: Volume 18: Amendment 
I. Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 469p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005071. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, entitled Combustion Engineering Standard Safety 
Analysis Report — Design Certification (CESSAR-DC), has been 
prepared in support of the industry effort to standardize nuclear 
plant designs. These volumes describe the Combustion Engineer- 
ing, Inc. System 80+™ Standard Design. This Volume 18 provides 
Appendix B, Probabilistic Risk Assessment. 


9129 (EUR-13574(V.1)) Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, 
Chernobyl. Vol. 1. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. 606p. (CONF-9010134—: Semi- 
nar on comparative assessment of the environmental impact of 
radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). Source: OSTI; NTIS (US Sales Only); INIS. 

These proceedings of seminar on comparative assessment of 
the environmental impact of radionuclides released during three 
major nuclear accidents (Kyshtym, Windscale, Chernobyl) are di- 
vided into 5 parts bearing on: part 1: accident source terms; part 
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2: atmospheric dispersion, resuspension, chemical and physical 
forms of contamination; part 3: environmental contamination and 
transfer; part 4: radiological implications for man and his environ- 
ment; part 5: countermeasures. 


9130 (EUR-13574(V.1), pp. 157-184) Some common 
features of the formation and conduct of the products of Cher- 
nobyl accident in the environment. Rumiantsev, O.V. (AN 
SSSR, Moscow (Russian Federation). Inst. Geokhimii i Analitich- 
eskoj Khimii); Khitrov, L.M. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (CONF-9010134—: 
Seminar on comparative assessment of the environmental impact 
of radionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 
Permanent ingress of the long-lived artificial radionuclides into 
the environment due to global fall-out and wide use of the nuclear 
technologies contributes to transformation of the radioactive con- 
tamination into a new ecological factor of the environment. These 
radionuclides are included into the natural biological cycle, pene- 
trate into the man’s organism over various biological chains, and 
are accumulated therein, causing a permanent radiation effect. The 
relative annual effective equivalent irradiation dose resulting from 
global fall-out reached the maximum value of about 7% of the natu- 
ral background in the early sixties, then it decreased to about 0.8% 
of the natural background in 1980. On the contrary, the irradiation 
dose resulting from nuclear power engineering increased from 
0.001% of the natural background in 1965 to 0.035% in 1980. Thus, 
the experience gained in the course of many years of service of 
the atomic power plants and enterprises of the nuclear power cycle 
under normal operating conditions proves that the radioactive con- 
tamination of the environment in the areas where these plants are 
located has no substantial effect on the irradiation doses of people 
nor of populations of organisms. However, the atomic power plants 
and other installations of the nuclear power cycle which are radioe- 
cologically safe under normal operating conditions may become 
sources of large-scale contamination of the ecological systems in 
emergency situations associated with the escape of radioactivity 
into the environment, i.e. in case of a radiation accident. (author). 


9131 (EUR-13574(V.1), pp. 255-300) Characteristics of pri- 
mary and secondary caesium-radionuclide contamination of 
the countryside following the Chernobyl NPP accident. Stukin, 
E.D. Commission of the European Communities, Luxembourg (Lux- 


embourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Voi. 1. 606p. Order Number DE94612954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The accident at the Chernobyl NPP was the second serious ac- 
cident involving a nuclear reactor (the first being at Windscale) and 
led to a wide area being contaminated with a large number of dif- 
ferent radionuclides, including some elements with a high mp. From 
May 1986 on, a team of researchers from Soviet Goskomgidromet 
and Soviet Mingeo extensively studied around the Chernobyl NPP 
using aerial gamma and aerial gamma-spectrometric surveys, cov- 
ering a 5-km zone around Chernobyl NPP (78.5 km?), a 60-km 
zone around Chernobyl NPP (11 500 km?) and five administrative 
regions bordering the accident zone (over 350 X 10° km?). It was 
possible (via integration) to determine the absolute and relative 
contributions received by each zone from total caesium-137 re- 
lease into the atmosphere from the reactor. Comparison of a map 
plotting actual contamination of the countryside with estimates 
based on mathematical models allows us to evaluate any short- 
comings in individual components of the models. In order to 
quantitatively assess possible redistribution of original radioactive 
deposition, a recording network (radius of 60 km) was set up cov- 
ering an area of 11 500 km? (geometrically centred on the fourth 
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unit at Chernobyl NPP). The network consists of over 400 record- 
ing points located at distances ranging from 1 to 60 km (36 radii, 
up to 19 points per radius). From 1987 to 1989 five series of soil 
samples were taken at nodal points in the network and analysed to 
establish caesium-137 content. On two occasions (spring and au- 
tumn 1989) gauze screens were set up a various points throughout 
the network; after one month’s exposure these screens were anal- 
ysed for caesium-137 content. Comparing degree of caesium-137 
primary contamination with degree of resuspension for this radionu- 
clide we were able to make quantitative assessments and predict 
windborne migration of primary contamination. 


9132 (EUR-13574(V.1), pp. 355-369) Migration peculiari- 
ties of long-lived radionuclides in soils in areas contaminated 
by the Chernobyl NPP accident. Novikova, S.K. (AN SSSR, 
Moscow (Russian Federation). Inst. Geokhimii i Analiticheskoj 
Khimii); Sevostyanov, S.Y. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1991. (CONF-9010134—: Seminar 
on comparative assessment of the environmental impact of ra- 
dionuclides released during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 
Oct 1990). In Seminar on Comparative assessment of the environ- 
mental impact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 

We studied migration of long-lived radionuclides of caesium-134/ 
137, cerium-144 and ruthenium-106 in soils from regions contami- 
nated by Chernobyl accident. Samples of three types of 
contamination - fuel (A), quasi-fuel (B) and aerosol (C) - were 
taken at calibration sites in August 1988 down to 5 cm deep using 
core samplers. Radioactivity of samples was measured at intervals 
of 0.5 cm, as was the activity of three mechanical fractions of the 
samples: 1-2 (> 2) mm; 0.25-1.0 mm; < 0.25 mm. Equipment 
used to measure the radioactivity included the AFOPA LP-4900B 
multichannel programming analyser (Finland) and the DGDK-100V- 
3 semiconductor (germanium) diffusion drift detector (USSR), 
results being processed by ASPO automatic programming facility 
(Vernadsky Institute, USSR). Regardless of type of soil and land- 
scape, most of the caesium-134/137,  cerium-144 and 
ruthenium-106 is concentrated in upper 0-2 (to 5) cm in the form of 
strongly bonded compounds. Migration of caesium and ruthenium 
radionuclides down to a depth of 3.5-4.5 cm was observed in 
humus-deficient, soddy-podzolic sandy soils (found in watersheds) 
and in soils of a hydromorphic nature. Maximum concentrations of 
caesium, cerium and ruthenium radionuclides (30-50% of total ac- 
tivity) were found in the 1-2 (> 2) mm fractions (grass, roots and 
tillering nodes) in the 0-1 (to 2) cm layer, which reflects the in- 
creasing role of biogenic migration processes in mass transfer of 
radionuclides despite their apparent lack of mobility in biocenoses. 
The soil’s dust and clay fraction (< 0.25 mm) helps to fix the ra- 
dionuclides in the crystal structures of soil minerals and organic 
matter. Ratio of caesium-134/caesium-137 in soils exhibiting the 
quasi-fuel type of contamination varies from 0.17-0.55 in the 1-2 
mm and < 0.25 mm sample fractions, evidently reflecting the vari- 
ous radionuclide occurrence forms and topographies in the fallout 
matrix, isotope separation included. (author). 


9133 (EUR-13574(V.1), pp. 473-489) Environmental distri- 
bution and transport of radionuclides in West Cumbria 
following the Windscale and Chernobyl accidents. Coughtrey, 
P.J. (Associated Nuclear Services, Epsom (United Kingdom)); Kir- 
ton, J.A.; Mitchell, N.G. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (CONF-9010134—: Seminar on 
comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). 
In Seminar on Comparative assessment of the environmental 
impact of radionuclides released during three major nuclear acci- 
dents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 

Data are summarized for deposition of Cs-137 and 1-131 in West 
Cumbria, UK, following Windscale and Chernobyl accidents and 
their retention on plants, transfer from soil to plant, and transfer to 
milk and meat. For the 1957 accident, peak deposits of Cs-137 
several km south of Windscale are estimated to be in the range ~ 
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16000-40000 Baq/m*. Peak recorded concentration of Cs-137 in 
milk in October 1957 was 592 Bq/I, two weeks after accident. Ratio 
of concentration in milk (Bq/l) to content in herbage (Bq/m*) was ~ 
0.4 to 0.6 m*/I for Cs-137 and ~ 0.06 to 0.1 m*/ for I-131. Peak 
recorded Cs-137 in milk in May 1986 was 356 Ba/l and corre- 
sponding ratios of concentration in milk to content in herbage were 
0.37 m?/I for Cs-137 and 0.31 m?/I for |-131. Reason for the higher 
value for |-131 recorded after Chernobyl compared to that for 
Windscale is not clear. Whereas the initial decline in Cs-137 and |I- 
131 content in herbage after the Windscale accident occurred with 
a biological half-life of ~ 16 d, initial loss after the Chernobyl acci- 
dent was much more rapid, reflecting both effects of rainfall and 
different times of year of the two inputs. No data appear to exist for 
radiocaesium concentrations in meat after Windscale accident. Af- 
ter Chernobyl, radiocaesium concentration ratios for soil-to-plant 
transfer in upland ecosystems ranged from 1 to 10. Radiocaesium 
in sheep at some locations did not show any substantial decline 
from 1986 to 1989. Experience on soil-plant-animal transfer after 
Chernobyl accident, coupled with measurements on radiocaesium 
in soil from 1950s and 1970s, indicates that Cs-137 concentrations 
in individual lambs from a few locations in 1958 and the middle 
1960s may have been similar to concentrations measured in indi- 
vidual animals in summer 1986. (author). 


9134 (EUR-—13574(V.1), pp. 527-548) Hydrological aspects 
of radionuclide migration in water bodies following the Cher- 
nobyl accident. Voytsekhovich, G.V.; Borzilov, V.A.; Konoplev, 
V.A. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides reizased during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 1. 606p. Order Number DE94612954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Variety of secondary effects determining migration processes 
stands out as main specific feature of radioactive contamination of 
water bodies following the Chernobyl accident. This paper high- 
lights the transformation processes of various physico-chemical 
forms of radioactive fallout products in catchment areas and water 
bodies, such processes taking place in different geochemical and 
hydrological conditions depending on landscape. Following are 
considered: dynamics of physico-chemical forms of radioactive fall- 
out, changes in contamination pattern of soils and water-body bed 
sediments following the accident and - as a result of runoff - 
radioactive contamination regime of Pripyat and Dnieper rivers be- 
tween 1986 and 1990. The paper presents data for evaluating 
retention factors for waterborne migration of Chernobyl radionu- 
clides in surface washout, via seepage waters in soils, in silt 
solutions of bed sediments and via transport of suspensions in 
rivers and reservoirs. It also considers different approaches to eval- 
uating these parameters and field research methods. We consider 
methods used in field studies of washout mechanisms and mass 
transfer parameters for water-soluble, exchangeable forms of ra- 
dionuclides and contaminated particles of soil and bed sediments 
in runoff and floodplain flows, and provide data on kinetics. We 
also analyse observed processes of flow purification through sedi- 
mentation, and role of catchment-area and river-channel load in 
transport and deposition of radionuclides such as '9’Cs, °°Sr and 
total Pu. The paper provides transport and accumulation balances 
for Chernobyl radionuclides in the large reservoirs of the Dnieper 
Cascade. It also takes a close look at °°Sr migration in Dnieper 
river water systems following the Chernobyl accident, comparing 
them with °°Sr dispersion in the river network and lakes. 
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(EUR-14879) Practical decommissioning experience 
with nuclear installations in the European Community. Skupin- 
ski, E. (Commission of the European Communities, Brussels 
(Belgium). Directorate for Social Affairs). Commission of the Euro- 


pean Communities, Luxembourg (Luxembourg). 1993. 268p. 
(CONF-9206431—: 3. Seminar on Practical Decommissioning expe- 
rience with nuclear installations in the European Community, 
Gundremmingen-Guenzburg (Germany), 24-25 Jun 1992). Source: 
OSTI; NTIS (US Sales Only); INIS. 





Initiated by Commission of European Communities (CEC), this 
seminar was organized by Kernkraftwerke RWE Bayernwerk 
GmbH (KRB) and CEC at Gundremmingen-Guenzburg (D), where 
the former KRB-A BWR is presently being dismantled. The meeting 
aimed at gathering some European experts for presentation and 
discussion of operations, results and conclusions on techniques 
and procedures presently applied in dismantling large-scale nuclear 
installations in European Community. Besides the four pilot dis- 
mantling projects of the presently running third R and D 
programme (1989-93) of the European Community on decommis- 
sioning of nuclear installations (WAGR, BR-3 PWR, KRB-A BWR 
and AT-1 FBR fuel reprocessing), the organizers selected topics on 
the following facilities which have a significant scale and/or repre- 
sentative features and are presently being dismantled: Magnox 
reprocessing pilot plant at Sellafield, HWGCR EL4 at Monts 
d'Arree, operation of an on-site melting furnace for G2/G3 GCR 
dismantling waste at Marcoule, an EdF confinement conception of 
shut-down LWRs for deferred dismantling, and technical aspects of 
Greifswald WWER type NPPs decommissioning. This was com- 
pleted by a paper on decommissioning of material testing reactors 
in UK, and by an overview on conception and implementation of 
two EC databases on tools, costs and job doses. The seminar con- 
cluded with a guided visit of the KRB-A dismantling site. This 
meeting was attended by managers concerned with decommission- 
ing of nuclear installations within European Community, either by 
practical dismantling work or by decision-making functions. 
Thereby, the organizers expect to have contributed to the achieve- 
ment of decommissioning tasks under optimal conditions - with 
respect to safety and economics - by making available a complete 
and updated insight into on-going dismantling projects and by pro- 
viding an appropriate forum (author). 


9136 (FZR-92-15, pp. 23-40) 3-dimensional analysis of an 
absorber rod ejection accident in the reactor WWER-440 by 
the code DYN3D/M2. Grundmann, U. (Zentralinstitut fuer Kern- 
forschung, Rossendorf bei Dresden (Germany)); Rohde, U. 
Forschungszentrum Rossendorf e.V. (FZR) (Germany). Inst. fuer 
Sicherheitsforschung. Aug 1992. 149p. (CONF-9109526-: 1. sym- 
posium on atomic energy research, Rez (Czechoslovakia), 23-27 
Sep 1991). In Rossendorf Research Center, Institute of Safety Re- 
search. Annual report 1991. Order Number DE94745993. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ejection of the most efficient absorber rod at the begin of 
cycle (BOC) and hot zero power (HZP) was simulated by the 3- 
dimensional code DYN3D/M2. The paper presents the results of 
static calculations, space-time analysis and comparisons with the 
point kinetic approach. (orig.) 


9137 (FZR-92-15, pp. 41-46) Analyses of radiation in- 
duced embrittlement of reactor pressure vessels. Mehner, H.C. 
(Zentralinstitut fuer Kernforschung, Rossendorf bei Dresden (Ger- 
many)); Popp, K. Forschungszentrum Rossendorf e.V. (FZR) 
(Germany). Inst. fuer Sicherheitsforschung. Aug 1992. 149p. (In 
German). (CONF-9010410—: 22. power plant technology collogium: 
Safe and economic operation and reconstruction of nuclear plants, 
Dresden (Germany), 16-17 Oct 1990). In Rossendorf Research 
Center, Institute of Safety Research. Annual report 1991. Order 
Number DE94745993. Source: OSTI; NTIS (US Sales Only); INIS. 
The paper deals with the exact registration of materials radiation 
exposure (neutron dosimetry) of the reactor pressure vessel of the 
WWER-440, and with the assessment of their irradiation and an- 
nealing behaviour with regard to mechanical properties. (orig.) 


9138 (FZR-92-15, pp. 47-87) Irradiation and annealing be- 
havior of 15Kh2MFA reactor pressure vessel steel. Popp, K. 
(Central Inst. for Nuclear Research Rossendorf, Dresden (Ger- 
many)); Bergmann, U.; Bergner, F.; Hampe, E.; Leonhardt, W.D.; 
Schuetzler, H.P. Forschungszentrum Rossendorf e.V. (FZR) (Ger- 
many). Inst. fuer Sicherheitsforschung. Aug 1992. 149p. In 
Rossendorf Research Center, Institute of Safety Research. Annual 
report 1991. Order Number DE94745993. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This work deals with the mechanical properties of RPV steels 
used WWER-440. The materials under investigation were a forging 
(base metal 15Kh2MFA) and the corresponding weld. Charpy V- 
notch specimens and tensile test specimens were irradiated in the 
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WWER-2 Rheinsberg at about 270 C up to the two neutron fluence 
levels of 4 x 1018 and 5 x 1019 n/cm? (E>1MeV). Post-irradiation 
annealing heat treatments were performed, among others a 475 C/ 
152 h treatment of technical interest. (orig.) 


9139 (FZR-92-15, pp. 109-119) Analytical model for the 
description of control element vibration occuring during ab- 
normal core barrel motion at WWER-440 type reactors and for 
the interpretation of phase relations between incore and ex- 
core neutron noise. Altstadt, E. (Central Inst. of Nuclear 
Research Rossendorf, Dept. of Reactor Diagnostics, Dresden (Ger- 
many)); Grunwald, G.; Liewers, P.; Schumann, _P. 
Forschungszentrum Rossendorf e.V. (FZR) (Germany). Inst. fuer 
Sicherheitsforschung. Aug 1992. 149p. In Rossendorf Research 
Center, Institute of Safety Research. Annual report 1991. Order 
Number DE94745993. Source: OSTI; NTIS (US Sales Only); INIS. 

Significant coherences and phase relations between incore and 
excore neutron noise were observed during abnormal core barrel 
motion at a WWER-440 type reactor. These phenomena are quali- 
tatively explained by a theoretical and an experimental forced 
vibration double pendulum model of the control elements. The 
excitation displacement is due to the core barrel motion. The theo- 
retical model identifies the incore-excore phase relation as phase 
between the excitation and the relative displacement of control 
element and core barrel. Linear phase behaviour could only be un- 
derstood experimentally by introducing impacts between control 
element and neighbouring fuel cassetts. (orig.) 


9140 (FZR-93-15, pp. 32-37) The scientific strategy of the 
SPAREX experiments for the next two years. Funke, H.; 
Griepentrog, P.; Huettig, G.; Merker, P,; Rettig, D.; Stoebel, H.; 
Witke, W.; Zaenker, H. Forschungszentrum Rossendorf e.V. (FZR), 
Rossendorf bei Dresden (Germany). May 1993. In Institute of Ra- 
diochemistry. Annual report 1992. 107p. Order Number 
DE94738387. Source: OSTI; NTIS (US Sales Only); INIS. 

The general possibilities of SPAREX (SPaltprodukt-Ablagerungs- 
und Remobilisierungs-EXperiment) make this loop a useful scien- 
tific tool to investigate the transport behaviour of a variety of 
chemical species in a relatively wide temperature range under tube 
geometry conditions as well as to validate and improve codes for 
the description of this transport behaviour. Thus, SPAREX is also 
suited to investigate the release and retention behaviour of fission 
products in the primary system of LWRs under the conditions of 
core melt accidents which is describable by codes such as TRAP- 
MELT, VICTORIA, RAFT ect. (orig/BBR) 


9141 (GRS-F-2/1991) Reports on research programs in 
the field of reactor safety sponsored by the Federal Ministry of 
Research and Technology: Reported period: July 1 - Decem- 
ber 31, 1991. Gesellschaft fuer Anlagen- und Reaktorsicherheit 
(GRS) mbH, Koeln (Gemany). Sep 1992. 440p. (In German). Order 
Number DE94738798. Source: OSTI; NTIS (US Sales Only); INIS. 

Each progress report presents a compilation of individual reports 
about objectives, the work performed, the results, the next steps of 
the work etc. The individual reports are prepared in a standard 
form by the contractors themselves as a documentation of their 
progress in work and published by the Forschungsbetreuung at the 
GRS, (FB) (Research Coordination Department), within the frame- 
work of general informations of progress in reactor safety research. 
The individual reports are classified according to the research pro- 
gram of the safety of LWR 1977-1980 of the BMFT. Another table 
of contents uses the same classification system as applied in the 
nuclear safety index of the CEC (Commission of the European 
Communitites) and the OECD (Organization for Economic Cooper- 
ation and Development). The reports are arranged in the sequence 
of their project numbers. (orig.) 


9142 (HW-19032) Operations incidents. Maider, J.E. Han- 
ford Works, Richland, WA (United States). 29 Sep 1950. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94006074. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
reactor accidents; FUEL RODS; RUPTURES; GRAPHITE; LEAKS; 
SEPARATION PROCESSES; RADIOACTIVE EFFLUENTS; CON- 
TAMINATION; FILTERS; EXPLOSIONS; REACTOR SAFETY 
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9143 (IKE—2-100) Modelling of the experiment CORA and 
interpretation of test results using the extended severe fuel 
damage code SCDAP/MOD1. Hering, W. Stuttgart Univ. (Ger- 
many). Inst. fuer Kernenergetik und Energiesysteme. Feb 1993. 
161p. (In German). Order Number DE94739121. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The investigations of tests CORA-2 to CORA-15 show, that three 
facility-based effects essentially influence the bundle behavior. The 
temperature dependancy of the specific resistance of the heater el- 
ements combined with the power control of the bundle heating 
system releases the heat depending on the axial temperature pro- 
file. So, if once a hot spot is established, its heat-up is accelerated 
by the heating system. Due to the geometry of the facility the fluid 
enters the bundle at the lower end of the heated zone from the 
side, resulting in a cross flow in the rod bundle. This cross flow en- 
hances the heat transfer from the rods to the fluid in the lower third 
of the bundle. The open observation windows allow a flow diver- 
sion into the annulus in case of a reduction of the coolant cross 
section area, causing undefined fluid conditions in the bundle. The 
comparison of experimental and calculated results reveals that ad- 
ditional modelling is required to adapt codes to the facility. On this 
basis a verification of physical models is possible. The most signifi- 
cant extention is a model of the electric heating system to simulate 
the temperature-dependent heat release in the heater rods of the 
bundle. Secondly, the enhanced heat transfer due to cross flow at 
the bottom has to be modelled. The fluid diversion into the annulus 
cannot be simulated due to the lack of mass flux data and fluid 
temperatures in the annulus. (orig./HP) 


9144 (INIS-mf—14161) Further development of the HTR 
module. Further development of components and process en- 
gineering of helium secondary systems of the HTR module: 
Final report. Siemens AG Unternehmensbereich KWU, Bergisch 
Gladbach (Germany). Bereich Energieerzeugung, Nuklieare 
Entsorgung und Entwicklungsprojekte. Nov 1992. 117p. (In Ger- 
man). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
O3IAT222. Order Number DE94738604. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Reliable gas supply and gas purification systems are a precondi- 
tion for the operation of gas-cooled high-temperature reactors. In 
the case of the HTR module, individual parts of the helium sec- 
ondary systems, in addition, assume functions designed to weaken 
accident consequences and/or prevent secondary events, and thus 
they have a certain safety relevant importance. Guided by opera- 
tional and safety related requirements, the decisive components of 
helium secondary systems were reconceived, further developed 
and optimized, taking into account in the system design of the HTR 
module, the current knowledge of origin and volume of coolant pol- 
lutants, and advanced process technology developments for gas 
purification systems. (orig.) 


9145 (JAERI-M-93-178) Preliminary analysis of start up 
characteristics on SPWR with NESSY (Nuclear ship Engineer- 
ing Simulation SYstem). Kusunoki, Tsuyoshi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Kyouya, Masahiko; Sako, Kiyoshi. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Sep 1993. 21p. (in Japan- 
ese). Order Number DE94737958. Source: OSTI; NTIS; INIS. 
NESSY (Nuclear ship Engineering Simulation SYstem) has been 
developed to design advanced marine reactors. SPWR (System in- 
tegrated PWR) has been designed by JAERI. It doesn’t have 
control rod, and starts up by dilution of boron. we analyzed start up 
behavior of SPWR by NESSY, and evaluated the safety character- 
istics on start up and appropriate range of start up rate. (author). 


9146 (Jue+-2791) Treatment of the decay heat production 
in the reactor dynamics program TINTE. Gerwin, H.; Scherer, 
W. Forschungszentrum Juelich GmbH (Germany). Inst. fuer Sicher- 
heitsforschung und Reaktortechnik. Jul 1993. 38p. (In German). 
Order Number DE94738480. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The TINTE code system deals with the nuclear and the thermal 
transient behaviour of the primary circuit of an HTGR taking into 
consideration the mutual feedback effects in two-dimensional r-z- 
geometry. An update of the treatment of delayed heat production is 
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presented. It is based on the German norm DIN 254885, the rules 
of which had to be adjusted for use in a dynamics code. For the 
description of the fuel element power history a substitute-histogram 
has been constructed from local burnup and optionally from 
information about shuffling of the fuel balls. As an example the de- 
pressurisation accident of a MODUL-HTR is calculated. The results 
obtained are very similiar to others previously reported. (orig./HP) 


9147 (KFK-5054) Results of SFD experiment CORA-13 
(OECD International Standard Problem 31). Hagen, S.; Hofmann, 
P.; Noack, V.; Schanz, G.; Schumacher, G.; Sepold, L. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Hauptabteilung 
Ingenieurtechnik; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Materialforschung; Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Neutronenphysik und Reak- 
tortechnik; Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Nukleare Sicherheitsforschung. Feb 1993. 194p. Order 
Number DE94746031. Source: OSTI; NTIS (US Sales Only); INIS. 

The PWR-type assemblies usually consist of 25 rods with 16 
electrically heated fuel rod simulators and nine unheated rods 
(full-pellet and absorber rods). Bundle CORA-13, a PWR-type as- 
sembly, contained two Ag/In/Cd - steel absorber rods. The test 
bundle was subjected to temperature transients of a slow heatup 
rate in a steam environment with a temperature ramp rate of 1 K/s. 
The temperature escalation due to the exothermal zircaloy(Zry)- 
steam reaction started at about 1100 C at an elevation of 850 mm 
(1000 s after onset of the transient), leading to a temperature 
plateau of 1850 C and after initiation of quenching to maximum 
temperatures of approximately 2000 C to 2300 C. CORA-13 was 
terminated by quenching with water from the bottom with a flooding 
rate of 1 cm/s. Rod destruction started with the failure of the ab- 
sorber rod cladding at about 1200 C, i.e. about 250 K below the 
melting regime of steel. Penetration of the steel cladding was pre- 
sumably caused by a eutectic interaction between steel and the 
zircaloy guide tube. As a consequence, the absorber-steel-zircaloy 
melt relocated radially outward and axially downward. Besides this 
melt relocation the test bundle experienced severe oxidation and 
partial melting of the cladding, fuel dissolution by Zry/UOd2 interac- 
tion, complete Inconel grid spacer destruction, and relocation of 
melts and fragments to lower elevations in the bundle. An ex- 
tended flow blockage has formed at the axial midplane. Quenching 
by water resulted, besides additional fragmentation of fuel rods and 
shroud, in an additional temperature increase in the upper bundle 
region. Coinciding with the temperature response an additional hy- 
drogen buildup was detected. During the flooding phase 48% of 
the total hydrogen were generated. (orig./HP) 


9148 (LA-SUB-—93-222) [K reactor probabilistic risk 
assessment]: Final report. Haskin, E. (Univ. of New Mexico, Al- 
buquerque, NM (United States)). Los Alamos National Lab., NM 
(United States); New Mexico Univ., Albuquerque, NM (United 
States). Dept. of Chemical and Nuclear Engineering. 12 May 1992. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94005671. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report contains the original University of New Mexico inputs 
to various aspects of LANL's Probabilistic Risk Assessment of K 
Reactor. Most of this input was ultimately incorporated into one of 
the two referenced reports. Since the work summarized in the at- 
tached sheets was preliminary in nature and later revised under 
Subcontract 9-X60-D1200-1, Task 46, the following reports should 
be consulted for more current technical information: J.L. Darby, 
D.V. Rao, B.E. Simpkins, and F.E. Haskin, Savannah River Site K 
Reactor Filter Heatup Model, SEA Report No. 90-500-007-A-1, July 
31, 1991 and D.W. Stack et al, Electrical Systems’ Contribution to 


K Reactor Accident Sequence Frequency, LANL Report LA-CP-01- 
415, February 1992. 


9149 (LA-UR-93-4409) The TOPAZ Il space reactor re- 
sponse under accident conditions. Voss, S.S. Los Alamos 
National Lab., NM (United States). [1993]. 10p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-26. (CONF-940402-2: International topical 
meeting on the safety of advanced reactors, Pittsburgh, PA (United 


States), 18-20 Apr 1994). Order Number DE94004998. Source: 
OSTI; NTIS; GPO Dep. 





The TOPAZ Il is a single-cell thermionic space reactor power 
system developed by the Russians during the period of time from 
~1969 to 1989. The TOPAZ Il has never been flight demonstrated, 
but the system was extensively tested on the ground. As part of 
the development and test program, the response of the TOPAZ Il 
under accident conditions was analyzed and characterized. The US 
TOPAZ |! team has been working closely with the Russian special- 
ists to understand the TOPAZ Ii system, its operational 
characteristics, and its response under potential accident condi- 
tions. The purpose of the technical exchange is to enable a 
potential launch of a TOPAZ Il by the US. The information is re- 
quired to integrate the system with a US spacecraft and to support 
the safety review process. The purpose of this paper is to provide 
a brief overview of the system and its response under actual and 
postulated accident conditions. 


9150 (NUREG/CR-4551-Vol.1-Rev.1) Evaluation of severe 
accident risks: Methodology for the containment, source term, 
consequence, and risk integration analyses: Volume 1, Revi- 
sion 1. Gorham, E.D. (Sandia National Labs., Albuquerque, NM 
(United States)); Breeding, R.J.; Brown, T.D.; Harper, F.T.; Helton, 
J.C.; Murfin, W.B.; Hora, S.C. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Safety Issue Resolution; 
Sandia National Labs., Albuquerque, NM (United States). Dec 
1993. 275p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. 
(SAND—86-1309-Vol.1-Rev.1). Source: OSTI; NTIS; INIS; GPO. 

NUREG-1150 examines the risk to the public from five nuclear 
power plants. The NUREG-1150 plant studies are Level Ill proba- 
bilistic risk assessments (PRAs) and, as such, they consist of four 
analysis components: accident frequency analysis, accident 
progression analysis, source term analysis, and consequence anal- 
ysis. This volume summarizes the methods utilized in performing 
the last three components and the assembly of these analyses into 
an overall risk assessment. The NUREG-1150 analysis approach is 
based on the following ideas: (1) general and relatively fast- 
running models for the individual analysis components, (2) 
well-defined interfaces between the individual analysis compo- 
nents, (3) use of Monte Carlo techniques together with an efficient 
sampling procedure to propagate uncertainties, (4) use of expert 
panels to develop distributions for important phenomenological is- 
sues, and (5) automation of the overall analysis. Many features of 
the new analysis procedures were adopted to facilitate a compre- 
hensive treatment of uncertainty in the complete risk analysis. 
Uncertainties in the accident frequency, accident progression and 
source term analyses were included in the overall uncertainty as- 
sessment. The uncertainties in the consequence analysis were not 
included in this assessment. A large effort was devoted to the de- 
velopment of procedures for obtaining expert opinion and the 
execution of these procedures to quantify parameters and phenom- 
ena for which there is large uncertainty and divergent opinions in 
the reactor safety community. 


9151 (NUREG/CR-4674-Vol.18) Precursors to potential se- 
vere core damage accidents: 1992, a status report: Volume 
18: Appendices B, C, D, E, F, and G. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Safety Programs; 
Oak Ridge National Lab., TN (United States). Dec 1993. 677p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). (ORNL/NOAC—232-Vol.18). Source: OSTI; NTIS; 
INIS; GPO. 

This document is part of a report which documents 1992 opera- 
tional events selected as accident sequence precursors. This 
report describes the 27 precursors identified from the 1992 li- 
censee event reports. It also describe containment-related events; 
‘interesting’ events; potentially significant events that were consid- 
ered impractical to analyze; copies of the licensee event reports 
which were cited in the cases above; and comments from the li- 
censee and NRC in response to the preliminary reports. 


9152 (NUREG/IA-0128) International Code Assessment 
and Applications Program: Summary of code assessment 
studies concerning RELAPS/MOD2, RELAPS/MOD3, and TRAC- 
B: International Agreement Report. Schultz, R.R. (EG and G 
Idaho, Inc., Idaho Falls, ID (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
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Regulatory Research; EG and G idaho, Inc., Idaho Falls, ID 
(United States). Dec 1993. 264p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). (EGG-EAST-8719). 
Source: OSTI; NTIS; INIS; GPO. 

Members of the International Code Assessment Program (ICAP) 
have assessed the US Nuclear Regulatory Commission (USNRC) 
advanced thermal-hydraulic codes over the past few years in a con- 
certed effort to identify deficiencies, to define user guidelines, and 
to determine the state of each code. The results of sixty-two code 
assessment reviews, conducted at INEL, are summarized. Code 
deficiencies are discussed and user recommended nodalizations in- 
vestigated during the course of conducting the assessment studies 
and reviews are listed. All the work that is summarized was done 
using the RELAPS/MOD2, RELAP5/MODS, and TRAC-B codes. 


9153 (ORNL/TM-12333) Analysis of containment perfor- 
mance and radiological consequences under severe accident 
conditions for the Advanced Neutron Source Reactor at the 
Oak Ridge National Laboratory. Kim, S.H.; Taleyarkhan, R.P. 
Oak Ridge National Lab., TN (United States). Jan 1994. 252p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94006319. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A severe accident study was conducted to evaluate conserva- 
tively scoped source terms and radiological consequences to 
support the Advanced Neutron Source (ANS) Conceptual Safety 
Analysis Report (CSAR). Three different types of severe accident 
scenarios were postulated with a view of evaluating conservatively 
scoped source terms. The first scenario evaluates maximum possi- 
ble steaming loads and associated radionuclide transport, whereas 
the next scenario is geared towards evaluating conservative con- 
tainment loads from releases of radionuclide vapors and aerosols 
with associated generation of combustible gases. The third sce- 
nario follows the prescriptions given by the 10 CFR 100 guidelines. 
It was included in the CSAR for demonstrating site-suitability char- 
acteristics of the ANS. Various containment configurations are 
considered for the study of thermal-hydraulic and radiological be- 
haviors of the ANS containment. Severe accident mitigative design 
features such as the use of rupture disks were accounted for. This 
report describes the postulated severe accident scenarios, method- 
ology for analysis, modeling assumptions, modeling of several 
severe accident phenomena, and evaluation of the resulting source 
term and radiological consequences. 


9154 (ORNL/TM—12418/V1) Validation and verification of 
RELAPS for Advanced Neutron Source accident analysis: Part 
1, comparisons to ANSDM and PRSDYN codes. Chen, N.C.J.; 
Ibn-Khayat, M.; March-Leuba, J.A.; Wendel, M.W. Oak Ridge Na- 
tional Lab., TN (United States). Dec 1993. 95p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94006499. Source: OSTI; NTIS; 
INIS; GPO Dep. 

As part of verification and validation, the Advanced Neutron 
Source reactor RELAP5 system model was benchmarked by the 
Advanced Neutron Source dynamic model (ANSDM) and PRSDYN 
models. RELAPS5 is a one-dimensional, two-phase transient code, 
developed by the Idaho National Engineering Laboratory for reactor 
safety analysis. Both the ANSDM and PRSDYN models use a 
simplified single-phase equation set to predict transient thermal- 
hydraulic performance. Brief descriptions of each of the codes, 
models, and model limitations were included. Even though compar- 
isons were limited to single-phase conditions, a broad spectrum of 
accidents was benchmarked: a small loss-of-coolant-accident 
(LOCA), a large LOCA, a station blackout, and a reactivity insertion 
accident. The overall conclusion is that the three models yield simi- 
lar results if the input parameters are the same. However, ANSDM 
does not capture pressure wave propagation through the coolant 
system. This difference is significant in very rapid pipe break 
events. Recommendations are provided for further model improve- 
ments. 


9155 (SAND-—93-0554C) Modeling of HDR oil and cable 
fire tests. Nicolette, V.F. (Sandia National Labs., Albuquerque, NM 
(United States)); Yang, K.T. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 18p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
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AC04-94AL85000. (CONF-930803-31: 12. biennial conference for 
the International Association for Structural Mechanics in Reactor 
Technology (SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). 
Order Number DE94005431. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes the calculations performed at Sandia Na- 
tional Laboratories using the COMPBRN fire model for the Heiss 
Dampf Reaktor (HDR) tests E41.7 and E42.2. A Sandia modified 
version of COMPBRN Ili was used for the calculations. Test E41.7 
was on oil pool fire, and test E42.2 was cable fire. Both tests were 
conducted inside a small room within the HDR containment. Calcu- 
lations were also performed for test E41.7 with the Notre Dame 
Fire Model. Hot gas layer temperatures and other relevant results 
are presented. Comparison with experimental data is made, where 
possible. A brief discussion on the problems encountered in the 
application of fire models to nuclear power plant fire modeling is 
also included. 


9156 (SRT-CMA-93-0073) Technical review of SRT-CMA- 
930058 revalidation studies of Mark 16 experiments: J70. 
Reed, R.L. Westinghouse Savannah River Co., Aiken, SC (United 
States). 25 Oct 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94006389. Source: OSTI; NTIS; GPO Dep. 

This study is a reperformance of a set of MGBS-TGAL criticality 
safety code validation calculations previously reported by Clark. 
The reperformance was needed because the records of the previ- 
ous calculations could not be located in current APG files and 
records. As noted by the author, preliminary attempts to reproduce 
the Clark results by direct modeling in MGBS and TGAL were un- 
successful. Consultation with Clark indicated that the MGBS-TGAL 
(EXPT) option within the KOKO system should be used to set up 
the MGBS and TGAL input data records. The results of the study 
indicate that the technique used by Clark has been established and 
that the technique is now documented for future use. File records 
of the calculations have also been established in APG files. The 
review was performed per QAP 11-14 of 1Q34. Since the reviewer 
was involved in developing the procedural technique used for this 


study, this review can not be considered a fully independent re- 
view, but should be considered a verification that the document 
contains adequate information to allow a new user to perform simi- 
lar calculations, a verification of the procedure by performing 
several calculations independently with identical results to the re- 
ported results, and a verification of the readability of the report. 


9157 (UCRL-ID—115456) Radiation hardened telerobotic 
dismantling system: A proposal for remediating the UKRITYE 
encasement at the Chernobyl NPP. Dougan, A.; Kane, R.; 
Pence, J.; Wheeler, B.; Wolford, J. Lawrence Livermore National 
Lab., CA (United States). May 1993. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94006185. Source: OSTI; NTIS; GPO Dep. 

A major problem facing those charged with reclaiming the UKRI- 
TIYE encasement is the dismembering and removal of the fuel 
containing masses (FCMs). Due to the intense radiation fields in- 
volved, the work must be controlled remotely, so as to minimize 
exposure to humans. Radiation also quickly damages key compo- 
nents of conventional robots, and thus a successful design must 
eliminate these vulnerabilities. The authors propose to design and 
construct a robotic knife to cut through obstructions and reactor de- 
bris, including FCMs. To withstand the severe radiation fields 
typical of high level waste, the robotic system will not rely on elec- 
trical motors or actuators, but will utilize pneumatic power for its 
manipulating and control functions. 


9158 (UCRL-JC—115258) Use of experience data for DOE 
seismic evaluations. Barlow, M.W. (Westinghouse Savannah 
River Co., Aiken, SC (United States)); Budnitz, R.; Eder, S.J.; Eli, 
M.W. Lawrence Livermore National Lab., CA (United States). 30 
Sep 1993. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9310102-43: 4. 
energy natural phenomena hazards mitigation conference, Atlanta, 
GA (United States), 19-22 Oct 1993). Order Number DE94005816. 
Source: OSTI; NTIS; INIS; GPO Dep. 

As dictated by DOE Order 5480.28, seismic evaluations of 
essential systems and components at DOE facilities will be con- 
ducted over the next several years. For many of these systems 
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and components, few, if any, seismic requirements applied to the 
original design, procurement, installation, and maintenance pro- 
cess. Thus the verification of the seismic adequacy of existing 
systems and components presents a difficult challenge. DOE has 
undertaken development of the criteria and procedures for these 
seismic evaluations that will maximize safety benefits in a timely 
and cost effective manner. As demonstrated in previous applica- 
tions at DOE facilities and by the experience from the commercial 
nuclear power industry, use of experience data for these evalua- 
tions is the only viable option for most existing systems and 
components. This paper describes seismic experience data, the 
needs at DOE facilities, the precedent of application at nuclear 
power plants and DOE facilities, and the program being put in 
place for the seismic verification task ahead for DOE. 


9159 (WHC-SA-1933) Westinghouse Hanford Company 
risk management strategy for retired surplus facilities. Taylor, 
W.E.; Coles, G.A.; Shultz, M.V.; Egge, R.G. Westinghouse Hanford 
Co., Richland, WA (United States). Sep 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-931095-66: Department of Energy envi- 
ronmental remediation conference, Augusta, GA (United States), 
24-28 Oct 1993). Order Number DE94003471. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper describes an approach that facilitates management of 
personnel safety and environmental release risk from retired, sur- 
plus Westinghouse Hanford Company-managed facilities during the 
predemolition time frame. These facilities are located in the 100 
and 200 Areas of the 1,450-km? (570-mi?) Hanford Site in Rich- 
land, Washington. The production reactors are located in the 100 
Area and the chemical separation facilities are located in the 200 
Area. This paper also includes a description of the risk evaluation 
process, shows applicable results, and includes a description of 
comparison costs for different risk reduction options. 


9160 (WSRC-MS-—93-302) Reactor safety analysis com- 
puter program features that enhance user productivity. Burnett, 
T.W.T. (Westinghouse Electric Corp., Pittsburgh, PA (United 
States)); Cleaver, B.H.; Fields, C.C.; McKinney, J.S.; Wooten, L.A.; 
Finfrock, S.H. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. (CONF- 
940402-1: International topical meeting on the safety of advanced 
reactors, Pittsburgh, PA (United States), 18-20 Apr 1994). Order 
Number DE93040724. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes several design features of the MARY com- 
puter program that increase user productivity. The MARY program 
was used to analyze behavior of the Savannah River Site (SRS) K 
Reactor during postulated nuclear and thermal-hydraulic transients, 
such as overpower and underflow events, before K Reactor was 
placed in cold standby in 1993. These analyses provide the bases 
for portions of the accident chapter of the K-Reactor Safety Analy- 
sis Report. 


9161 (WSRC-TR-93-463) Final data report: Plenum- 
Nozzle Flow Characteristics Experiment. Duignan, M.R.; May, 
C.P. Westinghouse Savannah River Co., Aiken, SC (United 
States). Sep 1993. 134p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94003816. Source: OSTI; NTIS; GPO Dep. 

A database was developed for the flow of water through a scaled 
nozzle of a Savannah River Site (SRS) reactor inlet plenum. The 
water flow in the nozzle was such that it ranged from stratified to 
water-solid conditions. Data on the entry of air into the nozzle and 
plenum as a function of water flow are of interest in loss-of-coolant 
studies. The scaled nozzle was 0.44 m long, had an entrance di- 
ameter of 0.095 m, an exit opening of 0.058 m x 0.356 m, and an 
exit hydraulic diameter approximately equal to that of the inlet. 
Within the nozzle were three flow-straightening vanes which divided 
the flow path into four channels. This report includes all of the data 
taken for the first phase of the Plenum-Nozzle and Cold-Leg 
Vertical Process-Pipe Flow Characteristics Experiments: Plenum- 
Nozzle Experiment. Those data include daily reference checks, to 
determine proper operation of all instrumentation before the experi- 
ment was run, and the actual data themselves in engineering units. 
Not included are the videographic data which are available for 





each test run. However, there are four (4) 3/4 in. -video tapes of vi- 
sual data and the specific tape and the location on that tape are 
indicated for each test run on the data sheets. The database is 
from sixteen test modes (e.g., flow direction, location of pipe break, 
air-water or just water, single nozzle or three nozzle). The flow 
rates ranged to approximately 320 gpm (~10 kgpm prototypic) for 
both air and water. All data were taken at steady-state, isothermal 
(300 K+1.5 K), and atmospheric pressure conditions. 


24 POWER TRANSMISSION AND DISTRI- 
BUTION 


9162 (SAND-93-2719C) DOE reactor-pumped laser pro- 
gram. Felty, J.R. (USDOE, Germantown, MD (United States). 
Defense Programs); Lipinski, R.J.; McArthur, D.A.; Pickard, P.S. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940142-11: OE/LASE '94: 
conference on optics, electro-optics, and laser applications in sci- 
ence and engineering, Los Angeles, CA (United States), 22-29 Jan 
1994). Order Number DE94006372. Source: OSTI; NTIS; GPO 
Dep. 

FALCON is a high-power, steady-state, nuclear reactor-pumped 
laser (RPL) concept that is being developed by the Department of 
Energy. The FALCON program has experimentally demonstrated 
reactor-pumped lasing in various mixtures of xenon, argon, neon, 
and helium at at wavelengths of 585, 703, 725, 1271, 1733, 1792, 
2032, 2630, 2650, and 3370 nm with intrinsic efficiency as high as 
2.5%. The major strengths of a reactor-pumped laser are continu- 
ous high-power operation, modular construction, self-contained 
power, compact size, and a variety of wavelengths (from visible to 
infrared). These characteristics suggest numerous applications not 
easily accessible to other laser types. A ground-based RPL could 
beam its power to space for such activities as illuminating geosyn- 
chronous communication satellites in the earth’s shadow to extend 
their lives, beaming power to orbital transfer vehicles, removing 
space debris, and providing power (from earth) to a lunar base 
during the long lunar night. The compact size and self-contained 
power also makes an RPL very suitable for ship basing so that 
power-beaming activities could be situated around the globe. The 
continuous high power of an RPL opens many potential manufac- 
turing applications such as deep-penetration welding and cutting of 
thick structures, wide-area hardening of metal surfaces by heat 
treatment or cladding application, wide-area vapor deposition of 
ceramics onto metal surfaces, production of sub-micron sized parti- 
cles for manufacturing of ceramics, wide-area deposition of 
diamond-like coatings, and 3-D ceramic lithography. 


9163 (SAND-—94-0074C) Reactor-pumped laser facility at 
DOE’s Nevada Test Site. Lipinski, R.J. Sandia National Labs., Al- 
buquerque, NM (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (Unitea States). DOE Contract AC04-94AL85000. 
(CONF-940142-12: OE/LASE '94: conference on optics, electro- 
optics, and laser applications in science and engineering, Los 
Angeles, CA (United States), 22-29 Jan 1994). Order Number 
DE94006371. Source: OSTI; NTIS; GPO Dep. 

The Nevada Test Site (NTS) is one excellent possibility for a laser 
power beaming site. It is in the low latitudes of the US, is in an ex- 
ceptionally cloud-free area of the southwest, is already an area of 
restricted access (which enhances safety considerations), and pos- 
sesses a highly-skilled technical team with extensive engineering 
and research capabilities from underground testing of our nation’s 
nuclear deterrence. The average availability of cloud-free clear line 
of site to a given point in space is about 84%. With a beaming an- 
gle of +60° from the zenith, about 52 geostationary-orbit (GEO) 
satellites could be accessed continuously from NTS. In addition, 
the site would provide an average view factor of about 10% for 
orbital transfer from low earth orbit to GEO. One of the major can- 
didates for a long-duration, high-power laser is a reactor-pumped 
laser being developed by DOE. The extensive nuclear expertise at 
NTS makes this site a prime candidate for utilizing the capabilities 
of a reactor pumped laser for power beaming. The site then could 
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be used for many dual-use roles such as industrial material pro- 
cessing research, defense testing, and removing space debris. 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 9446 


9164 (PNL-7318) High-temperature superconducting 
transformer performance, cost, and market evaluation. Dirks, 
J.A. (Pacific Northwest Lab., Richland, WA (United States)); Dagle, 
J.E.; DeSteese, J.G.; Huber, H.D.; Smith, S.A.; Currie, J.W.; Mer- 
rick, S.B.; Williams, T.A. Pacific Northwest Lab., Richland, WA 
(United States). Sep 1993. 204p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94005494. Source: OSTI; NTIS; GPO Dep. 

Recent laboratory breakthroughs in high-temperature supercon- 
ducting (HTS) materials have stimulated both the scientific 
community and general public with questions regarding how these 
materials can be used in practical applications. While there are ob- 
vious benefits from using HTS materials (most notably the potential 
for reduced energy losses in the conductors), a number of issues 
(such as overall system energy losses, cost, and reliability) may 
limit applications of HTS equipment, even if the well known 
materials problems are solved. This study examined the future ap- 
plication potential of HTS materials to power transformers. This 
study effort was part of a US Department of Energy (DOE) Office 
of Energy Storage and Distribution (OESD) research program, Su- 
perconductivity Technology for Electric Power Systems (STEPS). 
The study took a systems perspective to gain insights to help 
guide DOE in managing research designed to realize the vision of 
HTS applications. Specific objectives of the study were as follows: 
to develop an understanding of the fundamental HTS transformer 
design issues that can provide guidance for developing practical 
devices of interest to the electric utility industry; to identify electric 
utility requirements for HTS transformers and to evaluate the po- 
tential for developing a commercial market; to evaluate the market 
potential and national benefits for HTS transformers that could be 
achieved by a successful HTS development program; to develop 
an integrated systems analysis framework, which can be used to 
support R&D planning by DOE, by identifying how various HTS 
materials characteristics impact the performance, cost, and national 
benefits of the HTS application. 


9165 (PNL—9011) Modal analysis of multiterminal high 
voltage direct current transmission. Dagle, J.E. Pacific North- 
west Lab., Richland, WA (United States). Dec 1993. 87p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94006426. Source: 
OSTI; NTIS; GPO Dep. 

This report describes a first phase of effort in providing the Bon- 
neville Power Administration (BPA) with comprehensive tools for 
model-based analysis of interactions between the Pacific HVDC In- 
tertie (PDCl) and the alternating current (ac) system containing it. 
The work builds upon the transient stability model coded by Con- 
trol Technologies, Inc. (CTI) for use in the Electric Power Research 
Institute (EPRI) Extended Transient-Midterm Stability Package 
(ETMSP). The general thrust of the effort is that CM’s model be in- 
terfaced to and tested against all tools provided by EPRI’s Power 
System Analysis Package (PSAPAC), and that these tools be used 
to investigate options for PDCI use in testing and control of west- 
ern system dynamics. This will require refinements to the tools, the 
model, and western system case data. The PSAPAC tool for eigen- 
analysis is the Small Signal Stability Package (SSSP), useful for 
performing modal analysis of the multiterminal HVDC (MTDC) sys- 
tem. Such analyses are necessary to design and test an expanded 
role of the PDCi for power system control. This study focused on 
testing the application of the MTDC with SSSP. Modifications were 
made to enable SSSP to read the MTDC model. The PSAPAC and 
SSSP tools and the MTDC model were evaluated for accuracy and 
consistency using several modal analysis techniques, including 
Prony analysis on ETMSP-generated data. Although SSSP ap- 
pears to be useful in analyzing the PDCi modes, inconsistencies 
limit the overall usefulness of that approach. The modal frequen- 
cies and damping identified by SSSP are inconsistent, indicating 


ERA Vol. 19, No. 4 189 





24 POWER TRANSMISSION AND DISTRIBUTION 
2402 Power System Networks, Transmission and Distribution 


SSSP has difficulty analyzing the MTDC representation of the dc 
systems. The differences between the new and existing models 
can be used to identify the particular modeling issues associated 
with SSSP which are presently resulting in inconsistent results. 


2404 Health and Safety 


9166 (DOE/ID—10600) Electrical safety guidelines. USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Sep 1993. 164p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94006728. 
Source: OSTI; NTIS; GPO Dep. 

The Electrical Safety Guidelines prescribes the DOE safety stan- 
dards for DOE field offices or facilities involved in the use of 
electrical energy. It has been prepared to provide a uniform set of 
electrical safety standards and guidance for DOE installations in or- 
der to affect a reduction or elimination of risks associated with the 
use of electrical energy. The objectives of these guidelines are to 
enhance electrical safety awareness and mitigate electrical hazards 
to employees, the public, and the environment. 


2405 Environmental Aspects 


9167 (DOE/EIS—0145-Vol.1) Non-Federal participation in 
AC Intertie: Final environmental impact statement: Volume 1: 
Environmental analysis. USDOE Bonneville Power Administra- 
tion, Portland, OR (United States). Jan 1994. 99p. Sponsored by 
USDOE, Washington, DC (United States). (DOE/BP—2105-Vol.1). 
Order Number DE94006093. Source: OSTI; NTIS; INIS; GPO Dep. 

Bonneville Power Administration (BPA) is considering action in 
two areas: (1) non-Federal access to the AC Intertie, and, (2) BPA 
Intertie marketing. BPA’s preferred alternative for non-Federal 
access is the Capacity Ownership alternative combined with the In- 
creased Assured Delivery — Access for Non-Scheduling Utilities 
alternative; the preferred alternative for BPA Intertie marketing is 
the Federal Marketing and Joint Ventures alternative. BPA consid- 
ered these two areas previously in its Intertie Development and Use 
EIS of April 1988. The EIS resulted in BPA decisions to participate 
in the construction of the Third AC Intertie, to allow non-Federal 
access to BPA’s share of the Pacific Northwest-Pacific Southwest 
(PNW-PSW) Intertie (AC and DC lines) pursuant to a Long-Term 
Intertie Access Policy (LTIAP), and to pursue BPA’s export 
marketing alternative. The decision on allowing direct financial non- 
Federal participation in the Third AC line was deferred to a later, 
separate process, examined here. Also, BPA’s export marketing 
objectives must now be examined in view of changed operations of 
Columbia River hydro facilities for improved fish survival. 


9168 (DOE/EIS—0145-Vol.2-App.) Non-Federal participation 
in AC Intertie: Final environmental impact statement: Volume 
2: Appendices. USDOE Bonneville Power Administration, Port- 
land, OR (United States). Jan 1994. 489p. Sponsored by USDOE, 
Washington, DC (United States). (DOE/BP-—2119). Order Number 
DE94006095. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains the appendices for the Non-Federal Par- 
ticipation in AC Intertie Final Environmental Impact Statement. It 
contains all the supporting materials, documents and data for the 
EIS in nine appendices: A. Life-of-facilities capacity ownership 
proposal; B. Long-term Intertie access policy; C. Glossary; D. Bio- 
logical assessment and supporting materials; E. Environmental 
impacts of generic resource types; F. Technical information on 
analysis methods and results; G. Affected environment supporting 
documentation; H. Public involvement activities; and |. Bibliogra- 
phy. 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 9167, 9168, 9258, 9259, 9271, 9272, 9275 


9169 (INIS-mf-13748) First energy conference Israel- 
former USSR: Proceedings. Zamkov, S. (ed.). Ministry of Energy 
and Infrastructure, Jerusalem (Israel); Moscow International Energy 
Club, Moscow (Russian Federation); Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). 1993. 170p. (CONF-9105438—: 1. en- 
ergy conference Israel-former USSR, Beer-Sheva (Israel), 13-15 
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May 1991). Order Number DE94613364. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The most significant deliberations of the conference dealt with the 
energy issues confronting the participating countries and the world 
as a whole: solution to current energy problems and the replace- 
ment of finite energy sources with renewable and clean resources. 
It is relevant to mention here the impressive presentation on the 
prospect of nuclear power in the former USSR following the Cher- 
nobyl accident, summarizing the perceptions on this critical issue. 


9170 (INIS-mf-13748, pp. 2-8) Electric power development 
in the USSR. Rudenko, Y.N. (institute of Energy Research, 
Academy of Science, Moscow. (Russian Federation)). Ministry of 
Energy and Infrastructure, Jerusalem (Israel); Ben-Gurion Univ. of 
the Negev, Beersheba (Israel); Moscow International Energy Club, 
Moscow (Russian Federation). 1998. (CONF-9105438—-: 1. energy 
conference Israel-former USSR, Beer-Sheva (Israel), 13-15 May 
1991). In First energy conference Israel-former USSR: Proceed- 
ings. 170p. Order Number DE94613364. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The generation of electric power in the USSR is based on the 
Unified Electric Power System (UEPS) whose network cover most 
of the habitable territory of the country. Therefore, the development 
of the UEPS governs the overall evolution of the electric power 
generation in the country. At present, eleven out of thirteen joint 
electric power systems, which supply electricity to most of the 
USSR, are operating within the UEPS. The total electric power 
generation in the country reached 1728 billion kWh in 1990, of 
which the UEPS supplied approximately 90%. About 70% of in- 
stalled capacity of the UEPS is fossil-fuelled power plants, about 
12 % is nuclear power plants, and about 18% is hydroelectric 
power plants. The system-forming grid of the UEPS is made up of 
transmission lines of 220, 330, 500 and 750 kV. The on-line super- 
visory control of the UEPS is achieved by four-level automated 
system of dispatch control (UEPS, joint electric power systems, 
regional electric power systems, electric power plants, substa- 
tions,electric grid regions). The development and extension of the 
UEPS in the USSR ensure higher reliability and quality of electric 
power supply to end-users, combined with higher efficiency. The 
principal problem facing the UEPS are as follows: the need to en- 
sure environmental protection and efficiency of the steam power 
plants; to improve the safety and efficiency of nuclear power 
plants. The solution to these problems will define the conditions of 
the UEPS development, as well as electric power systems of other 
countries, at least for the coming two decades. This paper charac- 
terizes the peculiarities of the UEPS development over the last 20 
years, including the installed capacity structure and the system- 
forming electric power grid. Special attention is paid to the 
environmental problems related to functioning and development of 
the UEPS and to the means of their solution. (author). 


9171 (INIS-mf-13748, pp. 141-149) Prospects for utiliza- 
tion of superconductors in the power industry. Chernolepkov, 
N.A. (Kurchatov Institute of Atomic energy, Moscow (Russian Fed- 
eration)). Ministry of Energy and Infrastructure, Jerusalem (Israel); 
Ben-Gurion Univ. of the Negev, Beersheba (Israel); Moscow Inter- 
national Energy Club, Moscow (Russian Federation). 1993. 
(CONF-9105438-: 1. energy conference Israel-former USSR, 
Beer-Sheva (Israel), 13-15 May 1991). In First energy conference 
Israel-former USSR: Proceedings. 170p. Order Number 
DE94613364. Source: OSTI; NTIS (US Sales Only); INIS. 
Utilization of superconducting technology is greatly influenced by 
the discovery of the so-called high-temperature superconductors 
(HTS). The present report considers to what extent there is a need 
for HTS in up-to-date engineering and how much they are pre- 
pared for practical applications. The work on the practical use of 
superconductors was started about 30 years ago. As a results, two 
fields of the high-current superconductivity have emerged. The first 
category is the field in which other alternatives were inconceivable 
from techno-economic points of view (magnets of thermo-nuclear 
installations, MHD generators, inductive energy storage systems, 
etc.). The second category involves areas where superconductors 
must demonstrate the ability to compete with existing technologies 
(electrical devices, magnetic separators, etc.). The present 





overview discusses developments of various low temperature su- 
perconducting devices, estimate their potential and evaluates future 
applications of HTS based on the experience accumulated in the 
USSR and other countries. (author). 


9172 (INIS-mf-13764, pp. 181-189) Matching electricity 
supply and demand. Marshall, W.K. (New Brunswick Electric 
Power Commission, Fredericton, NB (Canada)); Hill, E.F. Canadian 
Nuclear Association, Toronto, ON (Canada). 1992. 449p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 32. annual conference of the Cana- 
dian Nuclear Association. Order Number DE94612223. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The principles of matching electricity supply and demand are ap- 
plied to New Brunswick as an example. It is shown that nuclear 
plant should be used for base load generation, and combustion tur- 
bines for peak loads, with coal for intermediate load. The picture is 
complicated by demand-side management. To calculate the optimal 
reserves, it is necessary to quantify unreliability costs, which has 
been attempted. Environmental legislation may introduce new costs 
and constraints. 


25 ENERGY STORAGE 


2501 Magnetic 


9173 (SAND-93-2477) Battery energy storage and super- 
conducting magnetic energy storage for utility applications: A 
qualitative analysis. Akhil, A.A.; Butler, P.; Bickel, T.C. Sandia 
National Labs., Albuquerque, NM (United States). Nov 1993. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94005382. Source: 
OSTI; NTIS; GPO Dep. 

This report was prepared at the request of the US Department of 
Energy's Office of Energy Management for an objective compari- 
son of the merits of battery energy storage with superconducting 
magnetic energy storage technology for utility applications. Conclu- 
sions are drawn regarding the best match of each technology with 
these utility application requirements. Staff from the Utility Battery 
Storage Systems Program and the superconductivity Programs at 
Sandia National contributed to this effort. 


2502 Compressed and Liquefied Gas 


9174 (DOE/BP/03940—1) Industrial compressed air system 
energy efficiency guidebook. Carroll, Hatch and Associates, Inc., 
Portland, OR (United States). Dec 1993. 98p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC79- 


90BP03940. Order Number DE94006098. Source: 
GPO Dep. 

Energy efficient design, operation and maintenance of com- 
pressed air systems in industrial plants can provide substantial 
reductions in electric power and other operational costs. This 
guidebook will help identify cost effective, energy efficiency oppor- 
tunities in compressed air system design, re-design, operation and 
maintenance. The guidebook provides: (1) a broad overview of in- 
dustrial compressed air systems, (2) methods for estimating 
compressed air consumption and projected air savings, (3) a de- 
scription of applicable, generic energy conservation measures, and, 
(4) a review of some compressed air system demonstration pro- 
jects that have taken place over the last two years. The primary 
audience for this guidebook includes plant maintenance supervi- 
sors, plant engineers, plant managers and others interested in 
energy management of industrial compressed air systems. 


OSTI; NTIS; 
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9175 (CRIE-T-92063) Approach to extending the cycle 
life of lithium secondary battery.: Degradation mechanism of 
cellcomponentsby charge/discharge cycling of Li/MoS2 cells. 
Kumai, K. (Central Research Institute of Electric Power Industry, 
Tokyo (Japan)); Ikeya, T.; Ishihara, K.; lwahori, T. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. Apr 1993. 34p. (In Japanese). Order 
Number DE94744117. Source: OSTI; NTIS; Available from Central 
Research Inst.of Electric Power Industry, 1-6-1, Ote-machi, 
Chiyoda-ku, Tokyo, Japan. 

For the purpose of extending the battery life, a lithium secondary 
battery (Li/MoS2 cell) was disassembled after a battery perfor- 
mance evaluation test to analyze and observe the battery 
component materials and give degradation diagnoses. When a bat- 
tery has been discharged at a discharge depth of 80% or more 
and charged to a final charge voltage of 2.0V or higher, the ca- 
thodic active material 6-MoS2 has transformed to a-MoS2 resulting 
in cathodic capacity reduction. It was learned that quick charging 
accelerates dendritic formation, causing internal short circuits, de- 
activation in the anodic lithium, and decrease in cycle life. It was 
also found that discharge to below 1.5V causes the electrolyte to 
decompose between itself and the cathode; the electrolyte to 
change its composition during a long-term cycling; the battery inter- 
nal pressure to rise as a result of gassing; and the separators to 
get clogged with decomposition deposits. These phenomena have 
degraded the battery performance. Because the phase transforma- 
tion is an intrinsic characteristic of this cell, it is important to 
suppress the dendrite formation and develop electrolyte that is sta- 
ble against electric potentials in a wide range to develop long-life 
batteries. 15 refs., 21 figs., 4 tabs. 


9176 (DOE/FTR-94001281) Travel to England to visit a 
sodium/sulfur battery developer, Silent Power Limited (SPL): 
Foreign trip report, September 10-15, 1993. Braithwaite, J.W. 
Sandia National Labs., Albuquerque, NM (United States). 8 Oct 
1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE94001281. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The objectives of the two present contracts are (1) to develop 
battery-level components and provide hardware for product qualifi- 
cation (USABC) and (2) to complete the test and evaluation of 
hardware designed and fabricated during a previous DOE contract 
with SPL (DOE). During the visit to SPL on September 13-14, 
1993, the important specific topics that were discussed included 
the following. Initiation of the USABC contract with emphasis on: 
the statement-of-work, SPL’s core cell technology, optimization of 
cell design, new battery design concept, plans for product life qual- 
ification, operation of their automated pilot production facility, 
battery-level safety testing and plans, and interactions with other 
USABC activities. Completion of all direct DOE-supported activities. 
These discussions involved review and analysis of ETX-lIls battery 
performance data (from ANL), battery testing issues and problems 
arising from ANL/SPL interface, upcoming USABC testing of deliv- 
erables, including procedures and plans, summary of 12-cell test 
results from SNL, implications of electrical networking configuration 
on performance and safety, and status and required activities to 
complete the remaining test and evaluation contract. 


9177 (SAND—93-2761C) Review of lithium-ion technology. 
Levy, S.C.; Cieslak, W.R. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940107-1: 9. annual battery conference on applications and 
advances, Long Beach, CA (United States), 11-13 Jan 1994). Or- 
der Number DE94005253. Source: OSTI; NTIS; GPO Dep. 

The first practical use of graphite intercalation compounds (GIC) 
as battery anodes was reported in a 1981 patent by Basu in which 
a molten salt cell was described having a negative electrode that 
consisted of lithium intercalated in graphite. A second patent by 
Basu, issued in 1983, described an ambient temperature recharge- 
able system which also utilized lithium intercalated in graphite as 
the anode. Work in this area progressed at a low level, however, 
until interest was sparked in 1990 when Sony Corporation an- 
nounced a new “lithium-ion” rechargeable cell containing a lithium 
ion intercalating carbon anode. These cells have the advantages of 
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metallic lithium systems; i.e., high energy density, high voltage, 
and light weight, without the disadvantages of dendrite formation 
on charge and the safety considerations associated with metallic 
lithium. Materials other than carbon have been studied as intercala- 
tion anodes. Examples are Fe203, WO2 and TIS2. Although these 
alternate anode materials are of interest academically and for spe- 
cialty applications, they do not hold much promise for widespread 
general use due to their increased weight and lower cell voltage. 
Studies of cathode materials for lithium-ion systems have centered 
on the transition metal chalcogenides. A number of these materials 
are capable of reversibly intercalating lithium ions at a useful 
potential versus lithium. Both organic liquids and polymers are can- 
didate electrolytes for this technology. 


2510 Economic, industrial, and Business Aspects 


9178 (ASCU-86-15, pp. E49-E52) Effect of large scale en- 
ergy storage on alternative energies. Nir, A. (Jacob Blaustein 
Institute for Desert research, Ben-Gurion University of the Negev, 
Sde Boger (Israel)). Ben-Gurion Univ. of the Negev, Beersheba (Is- 
rael). Applied Solar Calculations Unit. Feb 1986. 151p. (In English, 
Hebrew). (CONF-8602186-: 1. Sede Boger symposium on solar 
electricity production, Sede Boger (Israel), 23-24 Feb 1986). In 
Proceedings of the first Sede Boger workshop on solar electricity 
production. Order Number DE94612284. Source: OSTI; NTIS (US 
Sales Only); INIS. 

1. The effects of large scale electrical energy storage on the in- 
troduction of alternative energy sources (solar, wind) may depend 
on the following factors: a) The composition and utilization of the 
existing power plants. b) Types of locally available rate of electricity 
demand. c) The need for intermediate size stand alone facilities. 2. 
The storage may act as a deterrent to the introduction of alterna- 
tive energies if there exists a large under utilized capacity of 
efficient base load plants. It may however facilitate the introduction 
of alternatives, where no large excess of this kind exists, and the 
predicted expansion rate may justify small scale modular addition 
of production and storage capacity. Availability of storage may fa- 
cilitate deployment of alternatives in remote areas, in preference to 
long transmission lines. This may depend on favorable patterns of 
time correlation between availability of wind and solar solar energy 
on appropriate time scales: daily, weekly, local synoptic and sea- 
sonal. 3. Some of the electricity storage devices are associated 
with heat dissipation at useful temperatures (CAES, batteries, fuel 
cells). This creates a heat disposal problem, and at the same time, 
an opportunity for its utilization in association with the daily and 
seasonal heat storage. (author). 
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9179 (DOE/CR-0019) United States Department of Energy 
Budget Highlights FY 1995. O'Leary, H.R. USDOE Office of Chief 
Financial Officer, Washington, DC (United States). Feb 1994. 97p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94007091. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy is entrusted to contribute to the wel- 
fare of the Nation by providing the scientific and educational 
foundation or the technology, policy, and institutional leadership 
necessary to achieve efficiency in energy use, diversity in energy 
sources, and access to technical information required for a more 
productive and competitive economy, improved environmental qual- 
ity, and a secure national defense. 


9180 (DOE/FTR-94003543) Travel to Hungary, Slovak Re- 
public, Czech Republic, Lithuanian and Bulgaria to review AID/ 
DOE FY 1991-1993 funded projects: Foreign trip report, Octo- 
ber 20-29, 1993. USDOE, Washington, DC (United States). 
[1993]. 37p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94003543. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

All meetings started with an introduction of the US team, 
followed by a statement of purpose for the meeting, as follows: re- 
view of the status on the FY-91 AID/DOE projects; review of the 
status of the FY-92 projects; discussion of the planned FY-93/94 
projects; discussion of country commitment to the SBEO! project 


192 ERA Vol. 19, No. 4 


for FY-93/94; country consensus spokesperson (e.g. agency) for 
communicating with AID/DOE. 


9181 (DOE/SF/19168-T3) Hawaii Enetgy Strategy pro- 
gram: Annual report 1993. Hawaii Dept. of Business, Economic 
Development and Tourism, Honolulu, Hi (United States). [1993]. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC03-92SF19168. Order Number DE94006122. Source: 
OSTI; NTIS; GPO Dep. 

This is the second annual report on the Hawaii Energy Strategy 
(HES) program which began on March 2, 1992, under a Coopera- 
tive Agreement (FCO3-92F19168) with the United States 
Department of Energy (USDOE). The HES program is scheduled 
for completion by December 31, 1994. As outlined in the State- 
ment of Joint Objectives. The purpose of the study is to develop an 
integrated State of Hawaii energy strategy, including an assess- 
ment of the State’s fossil fuel reserve requirements and the most 
effective way to meet those needs, the availability and practicality 
of increasing the use of native energy resources, potential alterna- 
tive fossil energy technologies such as coal gasification and 
potential energy efficiency measures which could lead to demand 
reduction. This work contributes to the (US)DOE mission, will re- 
duce the State’s vulnerability to energy supply disruptions and 
contributes to the public good. 


9182 (NUTEK-R-93-12) Evaluation of Swedish energy pol- 
icy 1975-1993: A compilation. Hermansson, K.; Fritz, P. Swedish 
National Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 1993. 95p. (in Swedish). Order Number 
DE94740262. Source: OSTI; NTIS. 

The aim of this report is to give a comprehensive and structured 
picture of previously made evaluations of the governmental efforts 
regarding energy policy. The study covers economical, administra- 
tive and information control issues, but does not treat taxes or fees 


that are motivated on energy- or environmental grounds. 134 refs, 
6 figs 
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9183 (BONN-IR—93-34) Optimization of power plants for 
the Federal Republic of Germany regarding minimum primary 
energy consumption. Grunenberg, A. Bonn Univ. (Germany). 
Physikalisches Inst.; Bonn Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. May 1993. 82p. (in German). 
Order Number DE94739114. Source: OSTI; NTIS (US Sales Only). 

To limit the heating of the atmosphere by the greenhouse-effect, 
it is neccessary to reduce the emission of the climate damaging 
greenhouse-gases, especially CO2, by 80% (with regard to the 
emission in 1987) in industrial nations in future. Amongst a more 
efficient use of fuel, an optimal distribution of adapted power plants 
to produce electrical and thermal energy is one way to reduce the 
consumption of fossile fuel. To optimize the distribution and adap- 
tion of fossile fired energy convert systems in West-Germany, a 
model of the future energy requirement and a mathematical de- 
scriptions of the power plants are developed. The optimisation has 
been done with regard to minimize the primary energy consump- 
tion. A combination of fossile fired power plants has been 
calculated, which leads to a maximal reduction of the primary 
energy of 52% in future. This reduction could be obtained by pro- 
viding 50% of the energy consumers with thermal energy of district 
heating systems. Integration of solar energy leads to a feasible 
reduction of the primary energy consumption for electrical and ther- 
mal energy of 65% total in West-Germany. (orig.) 


9184 (DGEMP-OE-030) 1992 provisional energy balance. 
Ministere de I'Industrie, des Postes et Telecommunications et du 
Commerce Exterieur, 75 - Paris (France). Direction Generale de 
l'Energie et des Matieres Premieres. Jan 1993. 12p. (In French). 
Order Number DE94612390. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper gives a provisional energy balance in France in 1992. 
After a brief study of economical and energy context in world wide, 
this paper gives informations about energy dependence ratio and 





evolutions of energy sources (electric power, coal, petroleum, natu- 
ral gas), evolution of energy consumption. 1 fig,. 4 tab. 


9185 (ECN-C—93-034) Task force on integrated energy 
and environmental planning: The Netherlands - Poland: Vol- 
ume 3: A comparison of the energy models DORSEK, ENPEP 
and EFOM. Jankowski, B. (Dept. of Energy Problems, Institute of 
Fundamental Technological Research, Warsaw (Poland)). Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Nov 1993. 39p. Order Number DE94738521. Source: OSTI; NTIS; 
Available from the library of the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

This study is part of the project Task Force on Integrated Energy 
and Environmental Planning. 

In this study a comparison of the energy supply models, used by 
the Institutes participating in the Task Force, is presented. These 
models are: ENPEP (Polish Oil and Gas Company), DORSEK (in- 
stitute of Fundamental Research), Warsaw, and EFOM (The 
Netherlands Energy Research Foundation). The comparison con- 
cerns the mathematical technique used, specific issues that can be 
handled by the models, computer requirements and user friendli- 
ness. Each energy supply model is part of a set of models and a 
brief review of each model set is presented in order to understand 
better the role of the energy models within the total model set. The 
three models all aim at providing quantitative information to enable 
the decision maker better to formulate energy policy. However, a 
number of differences between the models can be noted: the 
DORSEK and EFOM models are based on the LP optimization 
technique whereas ENPEP is a simulation model; the DORSEK 
and EFOM models are mainly applied to explore least cost 
solutions and ENPEP is more focused on the assessment of bot- 
tlenecks in the energy system. 6 figs., 2 tabs., 11 refs. 


9186 (IEE-SR-245) Energy circumstances and environ- 
mental problems in China.: Second stage final report: the 
joint study of Japan and China for energy and environment. 
Institute of Energy Economics, Tokyo (Japan). 1 Oct 1993. 163p. 
(In Japanese). Order Number DE94744170. Source: OSTI; NTIS; 
Available from The Institute of Energy Economics, Dai 10 Mori 
Biru, 18-1, Toranomon 1-chome, Minato-ku, Tokyo,Japan. 

In chapter 1, after environmental pollution and future energy de- 
mand in China are described, alternative energy system plans 
based on hydroelectric, nuclear and oil-fired power generation are 
proposed, and their environmental and economical effects are dis- 
cussed. In chapter 2, SOx emission and desulfurization technology 
in China are discussed, and results of the investment analysis of a 
model desulfurizer selected for thermal power plants are reported. 
In chapter 3, coal briquette and its energy saving and environmen- 
tal effects are discussed, and its technological problems such as 
desulfurization and denitrification and its future demand are also 
discussed. In chapter 4, the trend of energy supply and demand 
until the 21st century in China are generally discussed, and techni- 
cal subjects of energy saving and future international cooperation 
activities are described. Two papers are included as references; 
Simple exhaust gas desulfurizer, and Trend of coal treatment tech- 
niques to control SOx emission. 40 refs., 44 figs., 69 tabs. 


2902 Economics and Sociology 


Refer also to citation(s) 8168, 8500, 9196, 9198, 9223, 9247, 
9270, 9280, 9289, 9294, 9315, 9460, 9469, 9477, 9482, 9494, 
10442, 11297 


9187 (DGEMP-OE-063) French and european opinions 
about energy questions. Ministere de I'Industrie, des Postes et 
Telecommunications et du Commerce Exterieur, 75 - Paris 
(France). Direction Generale de l’Energie et des Matieres Pre- 
mieres. Mar 1992. 15p. (In French). Order Number DE94612391. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a statistical study of french and european 
opinions in 1989 about energy questions. The main subjects stud- 
ied are: qualities of different energy sources (coal, petroleum, 
natural gas, nuclear energy, renewable energies); perception in 
public opinion of nuclear industry; energy and environmental ef- 
fects. 6 figs., 1 tab., 4 appendices. 
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9188 (DOE/EM-0106P) Benchmarking for Cost improve- 
ment: Final report. USDOE Assistant Secretary for Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Sep 1993. 88p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94002276. Source: OSTI; NTIS; 
GPO Dep. 

The US Department of Energy’s (DOE) Office of Environmental 
Restoration and Waste Management (EM) conducted the Bench- 
marking for Cost Improvement initiative with three objectives: Pilot 
test benchmarking as an EM cost improvement tool; identify areas 
for cost improvement and recommend actions to address these ar- 
eas; provide a framework for future cost improvement. The 
benchmarking initiative featured the use of four principal methods 
(program classification, nationwide cost improvement survey, 
paired cost comparison and component benchmarking). Interested 
parties contributed during both the design and execution phases. 
The benchmarking initiative was conducted on an accelerated ba- 
sis. Of necessity, it considered only a limited set of data that may 
not be fully representative of the diverse and complex conditions 
found at the many DOE installations. The initiative generated pre- 
liminary data about cost differences and it found a high degree of 
convergence on several issues. Based on this convergence, the 
report recommends cost improvement strategies and actions. This 
report describes the steps taken as part of the benchmarking initia- 
tive and discusses the findings and recommended actions for 
achieving cost improvement. The results and summary recommen- 
dations, reported below, are organized by the study objectives. 


9189 (DOE/ER/79188—1) PREP Program: High school ur- 
ban engineering technical progress report, Summer 1993. New 
Jersey Inst. of Tech., Newark, NJ (United States). 1 Sep 1993. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-93ER79188. Order Number DE94005532. Source: 
OSTI; NTIS; GPO Dep. 

The Urban Engineering Program at the New Jersey Institute of 
Technology which as its primary objective is to introduce the stu- 
dents to the excitement of science and engineering as potential 
career opportunities, and to encourage the youngsters to ade- 
quately prepare in high school and in college for such an attainable 
endeavor. Through the course work, workshops, projects, guest 
speakers, and laboratory experiences, the students are not only in- 
troduced to the problems in urban areas, but also are introduced to 
the tools and analysis available to solve such problems. 


9190 (INIS-mf-14171) Problems in the communication of 
technological risks. Arbeiten zur Risiko-Kommunikation, v. 9. 
Wiedemann, P.M.; Hennen, L. Forschungszentrum Juelich GmbH 
(Germany). Programmgruppe Technik und Gesellschaft. Sep 1989. 
30p. (In German). Order Number DE94746054. Source: OST]; 
NTIS (US Sales Only); INIS. 

The authors discuss the problems in the communication of tech- 
nological risks. They show that - contrary to a current popular 
belief - acceptance problems are not attributable to information 
deficits: such problems are caused rather by the fact that risks are 
perceived differently by the various groups in science, industry, pol- 
itics and the larger public. Nevertheless, improved information 
about technology may help to find acceptable compromises and, 
thus, to prevent social conflicts to erupt over technology and to 
geopardize the basic political consensus. (orig.) 


9191 (Juel-2653) The reduction of the global CO, 
emission to one fifth, the BATHEN-approach and the CROCUS- 
formulation. Barnert, H. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Sicherheitsforschung und Reaktortechnik. Jul 
1992. 174p. Order Number DE94746050. Source: OSTI; NTIS (US 
Sales Only). 

The global CO. Climate Change’ problem can be solved. The 
target of the reduction of COz emissions to only 2 Gt C/y in the 
next century - instead of 11 Gt C/y - can be achieved by an effi- 
ciency improvement of three and a non-fossil fuel increasement to 
50% with only a doubling of costs. This is concluded from a pro- 
posed and tested relation between costs and efficiency including 
incentives for investments into new infrastructure. A completely 
new energy system has to be built throughout the world. The syn- 
thesis has to be done by the industrialized countries. (orig.) 
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9192 (LBL-34634) Sustainable fuelwood use in rural Mex- 
ico: Volume |: Current patterns of resource use. Masera, O. 
Lawrence Berkeley Lab., CA (United States). Apr 1993. 51p. Spon- 
sored by Environmental Protection Agency, Washington, DC 
(United States). DOE Contract ACO3-76SF00098. Order Numiber 
DE94006348. Source: OSTI; NTIS; GPO Dep. 

The present report summarizes the results of the first phase of a 
project of cooperation between the Mexican National Commission 
for Energy Conservation (CONAE) and the United States Environ- 
mental Protection Agency (U.S. EPA) on sustainable biofuel use in 
rural Mexico. This first phase has been devoted to (i) conducting 
an in-depth review of the status of fuelwood use in rural and peri- 
urban areas of Mexico, (ii) providing improved estimates of 
biomass energy use, (iii) assessing the socioeconomic and envi- 
ronmental impacts of fuelwood use, and (iv) identifying preliminary 
potential lines of action to improve the patterns of biomass energy 
use in Mexico; in particular, identifying those interventions that, by 
improving living conditions for rural inhabitants, can result in global 
benefits (such as the reduction in greenhouse gas emissions). A 
comprehensive review of the existing documentation of biofuel use 
in rural and peri-urban Mexico was conducted. Reports from offi- 
cial, academic, and non-governmental organizations were gathered 
and analyzed. A computerized rural energy database was created 
by re-processing a national rural energy survey. Because of the 
paucity of information about biofuel use in small rural industries, 
most of the analysis is devoted to the household sector. 


9193 (NUREG—1499) Reassessment of the NRC’s pro- 
gram for protecting allegers against retaliation. Nuclear 
Regulatory Commission, Washington, DC (United States). Jan 
1994. 224p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

On July 6, 1993, the Nuclear Regulatory Commission's (NRC's) 
Executive Director for Operations established a review team to 
reassess the NRC’s program for protecting allegers against retalia- 
tion. The team evaluated the current system, and solicited 
comments from various NRC offices, other Federal agencies, li- 
censees, former allegers, and the public. This report is subject to 
agency review. The report summarizes current processes and 
gives an overview of current problems. It discusses: (1) ways in 
which licensees can promote a quality-conscious work environ- 
ment, in which all employees feel free to raise concerns without 
fear of retaliation; (2) ways to improve the NRC's overall handling 
of allegations; (3) the NRC’s involvement in the Department of La- 
bor process; (4) related NRC enforcement practices; and (5) 
methods other than investigation and enforcement that may be 
useful in treating allegations of potential or actual discrimination. 
Recommendations are given in each area. 


9194 (UCRL-JC—113932) Workforce diversity in a research 
and development environment — a model that works. McDavid, 
S. Lawrence Livermore National Lab., CA (United States). 17 Nov 
1993. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-940467-1: 8. IEEE-USA 
careers conference, Dallas, TX (United States), 14-15 Apr 1994). 
Order Number DE94003636. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) Engineer- 
ing Directorate is in the third year of a diversity process that has 
changed the culture of the organization in many ways. This work 
outlines progress toward realizing the LLNL Engineering Diversity 
Model. Currently recommendations are being implemented that 
have been formulated through a problem resolution process, de- 
scribed in this work, in which employees helped identify problems, 
recommend solutions, and work with managers in focus groups. 
The process of arriving at the recommendations and the lessons 
learned through the problem resolution process are discussed. 
Ongoing actions, short-term goals, and long-term goals of the pro- 
gram are described. 


2903 Environment, Health, and Safety 
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9195 (ANL/DIS/CP-81714) Optimizing electric utility air 
toxics compliance with other titles of the Clean Air Act. Loeb, 
A.P.; South, D.W. Argonne National Lab., IL (United States). 
[1993]. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930835-2: 
EPRVEPA/DOE sulfur dioxide control symposium, Boston, MA 
(United States), 24-27 Aug 1993). Order Number DE94005474. 
Source: OSTI; NTIS; GPO Dep. 

This paper provides an overview of regulatory issues under Title 
Ill of the Clean Air Act Amendments that could affect electric utili- 
ties. Title Ill contains provisions relating to hazardous air pollutants 
(HAPs) and provides special treatment for electric utilities. Gener- 
ally, this discussion documents that if utility toxic emissions are 
regulated, one of the chief difficulties confronting utilities will be the 
lack of coordination between Title Ill and other titles of the Act. The 
paper concludes that if the US Environmental Protection Agency 
(EPA) determines that regulation of utility HAPs is warranted under 
Title Ill, savings can be realized from flexible compliance treatment. 


9196 (DOE/CE/27504—-T5) California Clean Air Act: A 
compliance strategy for the City of San Diego’s non- 
emergency fleet. Urban Consortium for Technology Initiatives 
(United States). Energy Task Force; San Diego General Services 
Dept., CA (United States); Public Technology, Inc., Washington, 
DC (United States). [1992]. 121p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90CE27504. Order 
Number DE94005842. Source: OSTI; NTIS; GPO Dep. 

Historically, parts of California have had the worst air quality in 
the nation. The California Energy Commission began experiment- 
ing with alternate fuels in the 1970’s in an effort to reduce harmful 
automobile emissions and hence, improve air quality. It is recog- 
nized that the costs to California which result from our air quality 
problems are immense. Ten to twenty billion dollars each year is 
the estimated damage in terms of health impacts, materials dam- 
ages, lost agricultural crop output and forest damages. As the 
California population increases and health care costs escalate, the 
total monetary damages from air pollution will increase. The Cali- 
fornia Energy Commission goal to improve air quality became a 
mandate in 1988 with the passage of the California Clean Air Act 
(CCAA). The CCAA requires a revised air quality strategy for the 
San Diego district since we do not meet State air quality standards 
for smog, carbon monoxide and nitrogen dioxide. Smog remains 
San Diego’s major air quality problem, even though the annual 
number of days each year over the Federal standard has been re- 
duced by 55 percent in the past ten years. Ten years ago about 
two-thirds of San Diego's smog was transported from Los Angeles. 
Today more than 60 per cent of the days San Diego exceeds the 
State standard are from locally generated smog. It is estimated 
that 57% of the reactive hydrocarbon emissions (which react with 
nitrogen dioxide in the presence of sunlight to form smog) is from 
cars, trucks and buses. The Air Pollution Control District (part of 
the County of San Diego) is the office that the Air Resources 
Board has put in charge of creating regulations and designing 
strategy to reduce polluting emissions. The purpose of this project 
is to determine the full cost of acquiring and operating a municipal 
fleet which meets the mandates of the California Clean Air Act. 
With that information, a plan to meet the Clear Air Act (CCAA) re- 
quirements can be formulated by local government. 


9197 (DOE/EH-0347) Glossary of CERCLA, RCRA and 
TSCA related terms and acronyms: Environmental Guidance. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Guid- 
ance. Oct 1993. 298p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94001710. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This glossary contains CERCLA, RCRA and TSCA related terms 
that are most often encountered in the US Department of Energy 
(DOE) Environmental Restoration and Emergency Preparedness 
activities. Detailed definitions are included for key terms. The CER- 
CLA definitions included in this glossary are taken from the 
Comprehensive Environmental Response, Compensation and Lia- 
bility Act (CERCLA), as amended and related federal rulemakings. 
The RCRA definitions included in this glossary are taken from the 


Resource Conservation and Recovery Act (RCRA) and related fed- 
eral rulemakings. The TSCA definitions included in this glossary 
are taken from the Toxic Substances and Control Act (TSCA) and 
related federal rulemakings. Definitions related to TSCA are limited 
to those sections in the statute and regulations concerning PCBs 
and asbestos.Other sources for definitions include additional fed- 
eral rulemakings, assorted guidance documents prepared by the 
US Environmental Protection Agency (EPA), guidance and informa- 
tional documents prepared by the US Department of Energy 
(DOE), and DOE Orders. The source of each term is noted beside 
the term. Terms presented in this document reflect revised and 
new definitions published before July 1, 1993. 


9198 (DOE/ER/61010-T24) Developing methodology and 
tools for integrated assessment of the risks of global environ- 
mental change: Analyzing uncertainty, risk assessment, risk 
perception, expert judgment, and a case study on sea level 
tise: Report of collaborative research, July 1991—June 1993: 
Final report. Lancaster, J. (Harvard Univ., Cambridge, MA (United 
States)); Shlyakhter, A.; Wilson, R. (eds.). National Inst. for Global 
Environmental Change, Cambridge, MA (United States). Northeast 
Regional Center. [1993]. 93p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC03-90ER61010. Order Num- 
ber DE94003830. Source: OSTI; NTIS; INIS; GPO Dep. 

Members of Congress, federal administrators, state regulators, 
city planners, corporate strategists and private citizens face 
decisions that may or may not warrant considering the potential im- 
pacts of climate change. The extent to which the global warming 
issue will weigh in these many decisions will be determined by (a) 
expert scientific judgement about global warming and its potential 
impacts, (b) public perception of the global warming problem, (c) 
uncertainties, and (d) other legal and political factors controlling the 
entry of a large-scale environmental issue into many avenues of 
decision making. The complexity and uncertainty surrounding the 
problem of climate change present new challenges to our ability to 
formulate rational decisions. The authors provide a methodical ap- 
proach to characterizing the risks of global warming in a way that 
will be useful to decision makers. 


9199 (ECN-C—93-050) Full fuel chains and the basket of 
greenhouse gases: Integrated analysis of options to reduce 
greenhouse gas emissions related to energy use in the Nether- 
lands. Ybema, J.R.; Okken, P.A. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Dec 1993. 79p. Project 
ECN 7007. Order Number DE94738519. Source: OSTI; NTIS; 
Available from the library of the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

The project is a result of the Energy and Material Scenarios 
(EMS) project aimed at reducing CO2 emissions and other green- 
house gases. 

In this study an integrated analysis is presented on the cost- 
effectiveness of energy options for the medium to long term in the 
Netherlands, including non-COz greenhouse gas emissions from 
the energy system, emissions of greenhouse gases which occur 
upstream in the energy chain both at production and at transport of 
fuels, and additional energy inputs to manufacture technologies (for 
renewables). The analysis was carried out using an integrated opti- 
mization model of the energy system (MARKAL) in a scenario for 
the time period 2000-2040. The warming impacts of emissions of 
different greenhouse gases were compared using the Global 
Warming Potential (GWP) concept. The uncertainties in emissions 
in the total fuel cycle and the uncertainties in GWPs were ad- 
dressed and incorporated in the analysis. The cost-effectiveness 
was analyzed by applying various penalties to the CO. equivalent 
emissions of greenhouse gases. It was observed that the effective- 
ness of several energy technologies is modestly sensitive for 
assumptions with respect to emissions of non-CO2z greenhouse 
gases. This sensitivity was mainly induced by the levels of both 
methane and upstream CO, emissions in the fuel cycles of natural 
gas and coal. Including these emissions increases the cost- 
effectiveness of renewable technologies and decreases the 
cost-effectiveness of CO, removal technologies. Together, up- 
stream COz2 emissions and non-CO2 greenhouse gas emissions 
account to 10-15% of total energy-related greenhouse gas emis- 
sions. Methane emission reduction options appear to be relatively 
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attractive, while indirect upstream emissions of CO2 appear difficult 
to abate. 26 figs., 12 tabs., 4 appendices, 64 refs. 


9200 (ETDE/JP-mf-94744185) Survey report on the 1992 
environmental management/inspection system. Japan Machin- 
ery Federation, Tokyo (Japan). Mar 1993. 252p. (In Japanese). 
Order Number DE94744185. Source: OSTI; NTIS; Available from 
The Japan Machinery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan. 

This survey on the environment management/inspection system 
aims to make a right grasp of the actual status in the U.S. and Eu- 
rope and the present tackling by Japanese companies and to 
analyse these actual situations and find out the problems in the 
case of applying the system under study in the U.S. and Europe to 
Japanese companies. As for the trend in establishing the environ- 
mental management and inspection system overseas, surveys are 
made on EC’s ecomanagement/inspection scheme, the UK’s envi- 
ronmental management system, the system in the Netherland, and 
the present status in the U.S. and Canada. In Japan, companies 
are requested to arrange their own systems for environmental 
management, to make environment related rules, and to execute 
the internal monitoring in ‘Japan Federation of Economic Organiza- 
tions’ Earth Environmental Charter’ made public in August 1991. 
For this, each company is making its own environmental charter 
and beginning to tackle the environmental preservation issue. 9 
figs., 12 tabs. 


9201 (FEMP-—2298) Requirements, guidance and logic in 
planning environmental investigations: Approval versus im- 
plementation. Brice, D.A. (3D/Environmental Services, Inc., 
Cincinnati, OH (United States)); Meredith, D.V.; Harris, M.Q. Fer- 
nald Environmental Restoration Management Corp., Cincinnati, OH 
(United States). Fernaid Environmental Management Project. 9 
Sep 1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-920R21972. (CONF-9309326-1: 
1993 focus conference on eastern regional ground water issues, 
Burlington, VT (United States), 27-29 Sep 1993). Order Number 
DE94005934. Source: OSTI; NTIS; INIS; GPO Dep. 

In today’s litigious society, it is important for both private parties 
and government to plan and conduct environmental investigations 
in a scientifically sound manner, documenting the purpose, meth- 
ods, and results in a consistent fashion throughout the exercise. 
Planning documents are prepared during the initial phases of envi- 
ronmental investigations. Project objectives, including data quality 
requirements, specific work to be conducted to fulfill data needs, 
and operating procedures are specified. Regulatory agency 
approval of these documents is often required prior to plan imple- 
mentation. These approvals are necessary and appropriate to 
fulfilling the agency’s mandated role. Many guidance documents 
prepared by regulatory agencies suggest the content and format of 
various scoping documents. These guidances help standardize 
thought processes and considerations in planning, and provide a 
template to ensure that both the plan and the proposed work will 
fulfill regulatory requirements. This work describes the preparation 
and use of guidance documents for planning environmental stud- 
ies. The goals and some of the pitfalls of such documents are 
discussed. Guidance should include the following elements: the 
purpose of the guidance and a description of where it applies; the 
type of items to be addressed in planning; identification of require- 
ments are applicable to all projects for which the guidance is 
intended; identification of requirements only applicable in certain 
situations; a description of items to facilitate planning; a suggested 
format for fulfilling requirements; example applications of the guid- 
ance. Disagreements arise between planners and reviewers/ 
approvers when elements of guidance are used as leverage to re- 
quire work not directly related to project objectives. Guidance may 
be inappropriately used as a milestone by which site-specific plans 
are judged. Regulatory agency review and approval may be re- 
garded as a primary objective of the plan. 


9202 (INIS-mf-13765, pp. F12-F14) The necessity for nu- 
clear power: The oxygen-CO, balance. Harding, J.W. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
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Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FOSSIL FUELS/environmental impacts; 
ACID RAIN; CARBON DIOXIDE; DEFORESTATION; GREEN- 
HOUSE EFFECT 


$203 (INIS-mf-13769) The first IGAC scientific confer- 
ence: global atmospheric-biospheric chemistry. Book of 
abstracts: The 37th conference in the Oholo Conference Se- 
ries. Oholo Conference Series, Oholo (Israel). Apr 1993. 41p. 
(CONF-930443—: 1. international global atmospheric chemistry 
(IGAC) project conference, Eilat (Israel), 18-22 Apr 1993). Order 
Number DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Various global/transfrontier air pollution problems are described. 
The causes of these problems are presented. The impact on ecol- 
ogy and biosphere are discussed. Special attention is given to the 
greenhouse causing agents. 


9204 (INIS-mf-13769, pp. 3) Global atmospheric- 
biospheric chemistry. Prinn, R. Oholo Conference Series, Oholo 
(israel). Apr 1993. 41p. (CONF-930443-: 1. international global 
atmospheric chemistry (IGAC) project conference, Eilat (israel), 18- 
22 Apr 1993). In The first IGAC scientific conference: global 
atmospheric-biospheric chemistry. Book of abstracts. Order Num- 
ber DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTION/global aspects; 
AEROSOLS; AIR-BIOSPHERE INTERACTIONS; ATMOSPHERIC 
CHEMISTRY; EARTH ATMOSPHERE; GREENHOUSE GASES; 
METHANE; NITROGEN OXIDES 


9205 (INIS-mf-13769, pp. 3) Atmospheric chemistry and 
composition of air over the north atlantic ocean. Penkett, S.; 
Fehsenfeld, F.; Prospero, J. Oholo Conference Series, Oholo (Is- 
rael). Apr 1993. 41p. (CONF-930443-: 1. international global 
atmospheric chemistry (IGAC) project conference, Eilat (Israel), 18- 
22 Apr 1993). In The first IGAC scientific conference: global 
atmospheric-biospheric chemistry. Book of abstracts. Order Num- 
ber DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTION MONITORING/atlantic 
ocean; AEROSOLS; AIR POLLUTION; EARTH ATMOSPHERE; 
REGIONAL ANALYSIS 


9206 (INIS-mf-13769, pp. 6) Long-range transport of 
sulfur and nitrogen compounds from the north american conti- 
nent into the atlantic continent. Medinet, V.; Ryaboshapko, A. 
Oholo Conference Series, Oholo (Israel). Apr 1993. 41p. (CONF- 
930443-: 1. international global atmospheric chemistry (IGAC) 
project conference, Eilat (israel), 18-22 Apr 1993). In The first 
IGAC scientific conference: global atmospheric-biospheric chem- 
istry. Book of abstracts. Order Number DE94611938. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTION/long-range transport; AT- 
LANTIC OCEAN; NITROGEN COMPOUNDS; NORTH AMERICA; 
POLLUTION SOURCES; SULFUR COMPOUNDS 


9207 


(INIS-mf-13769, pp. 10) Atmospheric chemistry of 
the East-Asian northwest Pacific region. Akimoto, H.; Liu, S.; 
Davis, D. Oholo Conference Series, Oholo (Israel). Apr 1993. 41p. 


(CONF-930443—: 1. international global atmospheric chemistry 
(IGAC) project conference, Eilat (Israel), 18-22 Apr 1993). In The 
first IGAC scientific conference: global atmospheric-biospheric 
chemistry. Book of abstracts. Order Number DE94611938. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTION MONITORING/asia; AIR 
POLLUTION MONITORING/regional analysis; REGIONAL ANALY- 
S!S/pacific ocean; ASIA; AIR-BIOSPHERE INTERACTIONS; 
AIR-WATER INTERACTIONS; COASTAL REGIONS; ENVIRON- 
MENTAL TRANSPORT; GREENHOUSE GASES; NITROGEN 
OXIDES; SULFUR OXIDES 


9208 (INIS-mf-13769, pp. 13) Atmospheric impacts from 
biomass burning. Andrea, M.O. Oholo Conference Series, Oholo 
(Israel). Apr 1993. 41p. (CONF-930443-: 1. international global 
atmospheric chemistry (IGAC) project conference, Eilat (Israel), 18- 
22 Apr 1993). In The first IGAC scientific conference: global 
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atmospheric-biospheric chemistry. Book of abstracts. Order Num- 
ber DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOMASS/environmental impacts; BIO- 
MASS; FIRES; GASEOUS WASTES; GLOBAL ASPECTS 


9209 (INIS-mf-13769, pp. 14) SAFARI 92: Airborne mea- 
surements of trace gases emitted by southern African Veld 
fires. Harris, G.; Zenker, T.; Weinhold, F; Parchatka, U.; Welling, 
M. Oholo Conference Series, Oholo (israel). Apr 1993. 41p. 
(CONF-930443-: 1. international global atmospheric chemistry 
(IGAC) project conference, Eilat (Israel), 18-22 Apr 1993). In The 
first IGAC scientific conference: global atmospheric-biospheric 
chemistry. Book of abstracts. Order Number DE94611938. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AERIAL SURVEYING/gaseous wastes; 
ENVIRONMENTAL IMPACTS; FIRES; SOUTH AFRICA 


9210 (INIS-mf-13769, pp. 15) Remote sensing of biomass 
burning in the Amazon. Kaufman, Y.; Holben, B.; Tanre, D.; 
Ward, D. Oholo Conference Series, Oholo (Israel). Apr 1993. 4 1p. 
(CONF-930443—: 1. international global atmospheric chemistry 
(IGAC) project conference, Eilat (Israel), 18-22 Apr 1993). In The 
first IGAC scientific conference: global atmospheric-biospheric 
chemistry. Book of abstracts. Order Number DE94611938. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FIRE DETECTORS/satellites; AMAZON 
RIVER; BIOMASS; BIOSATELLITES; SATELLITES; REMOTE 
SENSING 


9211 (INIS-mf-13769, pp. 30) Sensitivity evaluation of 
oceanic uptake of fossil fuel CO. based on global '°C distribu- 
tion. Peng, T.; Broecker, W. Oholo Conference Series, Oholo 
(Israel). Apr 1993. 41p. (CONF-930443-: 1. international global 
atmospheric chemistry (IGAC) project conference, Eilat (Israel), 18- 
22 Apr 1993). In The first IGAC scientific conference: global 
atmospheric-biospheric chemistry. Book of abstracts. Order Num- 
ber DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CARBON DIOXIDE FIXATION/air-water in- 
teractions; CARBON 13; FOSSIL FUELS; GASEOUS WASTES; 
GLOBAL ASPECTS; SEAS 


9212 (INIS-mf-13769, pp. 34-35) Fire, biogenic soil emis- 
sions and the IGAC global emissions inventory biomass 
burning. Levine, J.; Cofer, W.; Cahoon, D.; Stocks, B.; Winstead, 
E.; Sebacher, D. Oholo Conference Series, Oholo (Israel). Apr 
1993. 41p. (CONF-930443-: 1. international global atmospheric 
chemistry (IGAC) project conference, Eilat (Israel), 18-22 Apr 
1993). In The first IGAC scientific conference: global atmospheric- 
biospheric chemistry. Book of abstracts. Order Number 
DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOMASS/pollution sources; BIOMASS; 
FIRES; GLOBAL ASPECTS; GREENHOUSE GASES 


9213 (INIS-mf—-13769, pp. 35) Emission from the combus- 
tion of biomass on a global scale: Progress in temporal and 
spatial modelling. Ward, D.; Hao, W.; Liu, M.; Justice, C. Oholo 
Conference Series, Oholo (Israel). Apr 1993. 41p. (CONF-930443— 

1. international global atmospheric chemistry (IGAC) project 
conference, Eilat (Israel), 18-22 Apr 1993). In The first IGAC scien- 
tific conference: global atmospheric-biospheric chemistry. Book of 
abstracts. Order Number DE94611938. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 
MASS/global aspects; 
SIMULATION 


9214 (INIS-mf-13769, pp. 38) Impact on the global Tropo- 
sphere of biomass burning and anthropogenic emissions. 
Mueller, J.F.; Brasseur, G. Oholo Conference Series, Oholo (Is- 
rael). Apr 1993. 41p. (CONF-930443—: 1. international global 
atmospheric chemistry (IGAC) project conference, Eilat (Israel), 18- 
22 Apr 1993). In The first IGAC scientific conference: global 
atmospheric-biospheric chemistry. Book of abstracts. Order Num- 
ber DE94611938. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOMASS/environmental impacts; BIO- 
MASS; COMBUSTION PRODUCTS; GASEOUS WASTES; 
GLOBAL ASPECTS; SIMULATION; TROPOSPHERE 


BIOMASS/combustion products; BIO- 
BIOMASS; GASEOUS WASTES; 
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9215 (Jue+2695) Climate protection and international pol- 
icy: The Rio-conference between global responsibility and 
national interests. Internationale Treibhausgasverifikation, v. 4. 
Fischer, W. Forschungszentrum Juelich GmbH (Germany). Pro- 
grammgruppe Technologiefolgenforschung. Nov 1992. 41p. Order 
Number DE94738799. Source: OSTI; NTIS (US Sales Only). 

The Intergovernmental Negotiating Committee for a Framework 
Convention on Climate Change (INC) took up work in February 
1991 on the basis of a resolution by the General Assembly of the 
United Nations in the year 1989. The results of the negotiation 
process were approved at the United Nations Conference on Envi- 
ronment and Development (UNCED), held in June 1992 in Rio de 
Janeiro (Brazil), in the form of a United Nations Framework Con- 
vention on Climate Change (FCCC). This paper analyzes the 
climate policy of 24 states or groups of states. In order to structure 
the interests in the climate issue area, the theorem of the ‘environ- 
mental policy interest triangle’ is here referred to: environmental 
policy agents are described in relation to the environmental pollu- 
tion process and an interest distribution pattern is thus obtained. 
This relation of interests between agents comprises the conflictive 
originator or polluter and affected interests as well as the interven- 
ing helper interests. In a theoretical discussion, typical contents will 
first be allocated to all three interests in order to determine the 
presence and influence of these interests and of other factors on 
the climate policy of the states under investigation as revealed by 
the INC discussions. The other variables influencing climate policy, 
i.e. structural (capability of action) and specific (political, economic, 
constitutional etc.) variables, are also included in the analysis. 
Based on such a structuring of interests within and above all be- 
tween the states, proposals will be made to build up an effective 
and dynamic climate regime, capable of consensus, and the fore- 
seeable limits of climate protection policy will be defined against 
the background of results from other negotiation processes and en- 
vironmental protection agreements. (orig.) 


9216 (NEI-DK-1421) UNEP greenhouse gas abatement 
costing studies: Zimbabwe country study. Phase two. Maya, 
R.S (Southern Centre for Energy and Environment (Zimbabwe)); 
Nziramasanga, N.; Muguti, E.; Fenhann, J. Risoe National Lab., 
Roskilde (Denmark). Systems Analysis; Southern Centre for En- 
ergy and Environment, Harare (Zimbabwe). Oct 1993. 95p. Order 
Number DE94740163. Source: OSTI; NTIS; INIS. 

The aim was to assess options and cost of reducing emissions 
of greenhouse gases (with emphasis on carbon dioxide) from hu- 
man activity in Zimbabwe. A brief description of the country’s 
economy and energy sector, policy and pricing and regulations is 
given and substantial data related to the country’s economy, 
technology, energy consumption, emission and fuel prices are pre- 
sented. The energy demand in households and for other sectors in 
Zimbabwe are assessed, and documented in the case of the 
former. The reference scenarios on energy demand and supply as- 
sess greenhouse gas emissions under conditions whereby the 
present economic growth trends predominate. Energy efficiency im- 
provements are discussed. Abatement technology options are 
stated as afforestation for carbon sequestration, more efficient 
coal-fired industrial boilers, extended use of hydroelectricity, pre- 
payment electric meters, minimum tillage, optimization of coal-fired 
tobacco barns, industrial power factor correction equipment, do- 
mestic biogas digesters, solar water heating systems, time 
switches in electric geysers, optimization of industrial furnaces, 
photovoltaic water pumps, production of ammonia from coal for fer- 
tilizing purposes, and recovery of coke oven gases for use in 
thermal power generation. (AB) 


9217 (ORNL/M-2648/R5) Environmental Regulatory Up- 
date Table, November—December 1993. Houlberg, L.M.; Hawkins, 
G.T.; Salk, M.S.; Danford, G.S.; Lewis, E.B. Oak Ridge National 
Lab., TN (United States). Jan 1994. 108p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
Order Number DE94005692. Source: OSTI; NTIS; GPO Dep. 

The Environmental Regulatory Update Table provides information 
on regulatory of interest to DOE operations and contractor staff with 
environmental management responsibilities. The table is updated 
bi-monthly with information from the Federal Register and other 


sources, including direct contact with regulatory agencies. Each ta- 
ble entry provides a chronological record of the rulemaking process 
for that initiative with an abstract and a projection of further action. 


9218 (PNL-SA-22420) User-centered guidelines for envi- 
ronmental management. Eike, D.R. (Pacific Northwest Lab., 
Richland, WA (United States)); Fox, J.A.; Dailey, R. Pacific North- 
west Lab., Richland, WA (United States). Aug 1993. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RLO01830. (CONF-9308124—-2: 5. international conference on 
human-computer interaction, Orlando, FL (United States), 8-13 Aug 
1993). Order Number DE94004313. Source: OSTI; NTIS; GPO 
Dep. 

Environmental Management requirements facing US Department 
of Energy (DOE) facilities are detailed, complex, and often subject 
to rapid change. DOE’s Office of Environmental Guidance, RCRA/ 
CERCLA Division (EH-231), is responsible for developing and issu- 
ing guidance to assist DOE facilities in interpreting and complying 
with Federal, State, and local requirements. Recognizing the po- 
tential for computerization of the guidance, EH-231 requested that 
Pacific Northwest Laboratory (PNL) develop an approach for 
preparing automated guidance. The approach developed by PNL, 
termed “user-centered guidance,” combines participatory design 
and traditional rapid prototyping techniques to produce a new form 
of environmental guidance that emphasizes the user’s needs. This 


paper describes the objectives, processes and current status of 
this effort. 


2904 Energy Resources 
Refer also to citation(s) 9216, 9262 


9219 (ORNL/CON-370) US Department of Energy Inte- 
grated Resource Planning Program: Accomplishments and 
opportunities. White, D.L. (Oak Ridge National Lab., TN (United 
States)); Mihimester, P.E. Oak Ridge National Lab., TN (United 
States). 17 Dec 1993. 70p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE94006376. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy Integrated Resource Planning 
Program supports many activities and projects that enhance the 
process by which utilities assess demand and supply options and, 
subsequently, evaluate and select resources. The US Department 
of Energy program coordinates integrated resource planning in risk 
and regulatory analysis; utility and regional planning; evaluation 
and verification; information transfer/technological assistance; and 
demand-side management. Professional staff from the National Re- 
newable Energy Laboratory, Oak Ridge National Laboratory, 
Lawrence Berkeley Laboratory, and Pacific Northwest Laboratories 
collaborate with peers and stakeholders, in particular, the National 
Association of Regulatory Utility Commissioners, and conduct re- 
search and activities for the US Department of Energy. Twelve 
integrated resource planning activities and projects are summa- 
rized in this report. The summaries reflect the diversity of planning 
and research activities supported by the Department. The sum- 
maries also reflect the high levels of collaboration and teaming that 
are required by the Program and practiced by the researchers. It is 
concluded that the Program is achieving its objectives by encour- 
aging innovation and improving planning and decision making. 
Furthermore, as the Department continues to implement planned 
improvements in the Program, the Department is effectively posi- 
tioned to attain its ambitious goals. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 9292, 9296, 9463, 9499, 9588 


9220 (BNL-52351-Rev.12/93) Laboratory Directed Re- 
search & Development Program: Annual report to the 
Department of Energy, Revised December 1993. Ogeka, G.J.; 
Romano, A.J. Brookhaven National Lab., Upton, NY (United 
States). Dec 1993. 98p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE94005928. Source: OSTI; NTIS; INIS; GPO Dep. 
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At Brookhaven National Laboratory the Laboratory Directed 
Research and Development (LDRD) Program is a discretionary re- 
search and development tool critical in maintaining the scientific 
excellence and vitality of the laboratory. It is also a means to stim- 
ulate the scientific community, fostering new science and 
technology ideas, which is the major factor in achieving and main- 
taining staff excellence, and a means to address national needs, 
within the overall mission of the Department of Energy and 
Brookhaven National Laboratory. This report summarizes research 
which was funded by this program during fiscal year 1993. The re- 
search fell in a number of broad technical and scientific categories: 
new directions for energy technologies; global change; radiation 
therapies and imaging; genetic studies; new directions for the de- 
velopment and utilization of BNL facilities; miscellaneous projects. 
Two million dollars in funding supported 28 projects which were 
spread throughout all BNL scientific departments. 


9221 (DOE/ER—0535P/3) DOE New Technology: Sharing 
New Frontiers, April 1, 1993-September 30, 1993. Tamura, A.T.; 
Henline, D.M. (eds.). USDOE Office of Scientific and Technical 
Information, Oak Ridge, TN (United States). Dec 1993. 98p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93041289. Source: OSTI; NTIS; GPO Dep. 

The purpose of DOE New Technology is to provide information 
on how to access specific technologies developed through re- 
search sponsored by DOE and performed by DOE laboratories or 
by DOE-contracted researchers. This document describes tech- 
nologies identified as having potential for commercial applications 
in addition to a catalog of current patent applications and patents 
available for licensing from DOE and DOE contractors. 


9222 (DOE/FTR-94004043) Travel to Japan to review the 


current status and future prospects of the Extreme Ultraviolet 
Lithography effort at industrial and academic laboratories: 
Foreign trip report, October 25-November 3, 1993. Kubiak, G.D. 
Sandia National Labs., Livermore, CA (United States). 2 Dec 1993. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC04-94AL85000. Order Number DE94004043. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Glenn Kubiak traveled with 23 scientists and engineers from 
USA to assess R and D in Extreme Ultraviolet Lithography (EUVL) 
at industrial and academic laboratories in Japan. A three-day work- 
shop was held at Lake Yamanaka with review presentations by 
Japanese and US participants. US participants then split into two 
groups to tour the research laboratories at NTT in Atsugi and 
Nikon in Tsukuba. The US group rejoined to tour Hitachi Central 
Research Laboratory and synchrotron development facility at Sum- 
itomo Heavy Industries. This US group reached four basic 
conclusions: (1) The Japanese effort in EUVL is one or two years 
behind the US program. (2) In contrast to the DOE-led US pro- 
gram, efforts at the various Japanese laboratories do not appear to 
be coordinated in any formal national program. (3) There appears 
to be a reduction in emphasis in Japan for proximity x-ray lithogra- 
phy, based upon staff cuts in this area by Hitachi and NTT. (4) The 
Japanese EUVL effort could quickly achieve parity with the US pro- 
gram if sufficient resources and resolve were committed by any 
single large industrial laboratory, particularly Hitachi. If a national 
program structure was to be adopted to coordinate the efforts of 
several research laboratories, this would be accelerated. 


9223 (ETDE-IT—94-03) Patterns of innovation and interna- 
tional trade in high technology sector. Amendola, G. (ENEA, 
Rome (italy). Direzione Studi); Palma, D. ENEA, Rome (italy). 
Direzione Studi. 1992. 23p. (In Italian). (CONF-9212111-1: Tech- 
nology delay and European integration: Innovation, convergence, 
specialization, Rome (italy), 16 Dec 1992). Order Number 
DE94739315. Source: OSTI; NTIS (US Sales Only). 

Within the framework of ENEA (ltalian Agency for New 
Technologies, Energy and the Environment) studies on Italian com- 
petitiveness in the high technology sector, this paper assesses the 
nature and the interconnection between development activities in 
the high technology sector and competitive performance, and the 
structural relationships in industrialized countries which lead to the 
effective combination of technological and trade advantages. 
Cross-country econometric tests analyses are used to gauge and 
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compare the performance dynamics of high technology develop- 
ment and trade in the key high-tech industries of the industrialized 
countries. 


9224 (HW-59717) Hanford Laboratories Operation 
monthly activities report, March 1959: Preliminary report. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 15 Apr 1959. 164p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-87RL10930. 
Order Number DE94006310. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report summarizes the work performed at Hanford Laborato- 
ries during March 1959. Specifically, this Monthly Activities Report 
describes the following: Reactor and Fuels Research and Develop- 
ment Operation; Physics and Instrument Research and 
Development Operation; Chemical Research and Development Op- 
eration; Biology Operation; Operations Research and Synthesis 
Operation; Programming; Radiation Protection Operation; Labora- 
tory Auxiliaries Operation; Employee Relations Operation; Financial 
Operation; and the Invention Report. A general summary of the ac- 
tivities performed at Hanford Laboratories and a listing of staff and 
force report and personnel status changes are included. 


9225 (LA-SUB-94-21) BMDO: New Mexico Technology 
Transfer Demonstration Project: interim final report. Los 
Alamos National Lab., NM (United States); Sage Management 
Partners, Albuquerque, NM (United States). Nov 1993. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94005668. Source: OSTI; 
NTIS; GPO Dep. 

The BMDO-New Mexico Technology Transfer Demonstration 
Project(BMDO-NM) was a collaborative effort among the national 
laboratories to identify and evaluate the commercial potential of se- 
lected SDI-funded technologies. The project was funded by BMDO 
(formerly known as the Strategic Defense Initiative Office or SDIO), 
the Technology Enterprise Division (NM-TED) of the NM Economic 
Development Division, and the three National Laboratories. The 
project was managed and supervised by SAGE Management Part- 
ners of Albuquerque, and project funding was administered through 
the University of New Mexico. The BMDO-NM Demonstration 
Project focused on the development of a process to assist technol- 
ogy developers in the evaluation of selected BMDO technology 
programs so that commercialization decisions can be made in an 
accelerated manner. The project brought together BMDO, the NM- 
TED, the University of New Mexico, and three New Mexico Federal 
laboratories — Los Alamos (DOE), Phillips (DOD) and Sandia 
(DOE). Each national laboratory actively participated throughout 
the project through its technology transfer offices. New Mexico was 
selected as the site for the Demonstration Program because of its 
three national and federal research laboratories engaged in BMDO 
programs, and the existing relationship among state govemment, 
the labs, universities and local economic development and busi- 
ness assistance organizations. Subsequent Commercialization and 
Implementation phases for the selected technologies from LANL 
and SNL were completed by SAGE and the Project Team. Funding 
for those phases was provided by the individual labs as well as 
BMDO and NN-TED in kind services. NM-TED played a proactive 
role in this New Mexico partnership. Its mandate is to promote 
technology-based economic development, with a commitment to fa- 
cilitate the use of technology by industry and business statewide. 
TED assumed the role of program manager and executing agent 
for BMDO in this demonstration project. 


9226 (NEI-DK-1422) Financial assistance to environmen- 
tally protective activities in Eastern and Central Europe: 
Annual report for 1992. Miljoestyrelsen, Copenhagen (Denmark). 
1993. 96p. (In Danish). Order Number DE94740149. Source: 
OSTI; NTIS. 

The annual report from the (Danish) National Agency of Environ- 
mental Protection (under the Ministry of the Environment) contains 
a survey of the initiatives and activities connected with environmen- 
tal protection in the East and Central European countries that have 
been carried out by Danish firms during the period January 1992 
until the end of that year and which have received financial support 
from the Danish government. A detailed comment is given by a 





Danish journalist who is an expert on international politics (espe- 
cially with regard to these countries) and who is also chairman of 
the consultant committee related to this financial support, on the 
political and economical experiment in Eastern Europe. Information 
is given on the administration of the giving of financial assistance 
to environmentally protective initiatives. During 1992, 446,7 million 
Danish kroner were given to 98 projects. These projects are 
described individually under the headings of the name of the re- 
sponsible company or firm, the title of the project and the actual 
description which comprises its aim(s) and methods and in some 
cases further information in the form of comments on general con- 
ditions, level of cooperation, estimation of effects etc. (AB) 


9227 (NUTEK-R-93-32) Evaluation of contributions to 
changes in the energy system: A consultancy study. Hedvall, 
M. (FOA, Forskningsgruppen foer miljoestrategiska studier, Sund- 
byberg (Sweden)); Steen, P.; Stenstroem, M. Swedish National 
Board for Industrial and Technical Development (NUTEK), Stock- 
holm (Sweden). Sep 1993. 40p. (in Swedish). Order Number 
DE94740278. Source: OSTI; NTIS. 

This evaluation is restricted to the study of how, or if, the 
substitution grants have contributed to create dynamics in the de- 
velopment process. It treats the areas of wind power, solar heating 
plants, biomass fueled cogeneration plants, and the program for 
more efficient energy utilization. The contribution have been almost 
nil for biomass fueled cogeneration, slight for solar heating, good 
for wind power (though the technology need further development), 
and clearly positive for the efficient energy utilization programme. 4 
figs. 


9228 (PNL-SA-23171) Viatec Recovery System, Inc.: A 
case study. Williams, L.D. (Pacific Northwest Lab., Richland, WA 
(United States)); Kensington, K. Pacific Northwest Lab., Richland, 
WA (United States). Oct 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9310248-1: Natural resource recovery technology leader- 
ship forum, Whitefish, MT (United States), 19-22 Oct 1993). Order 
Number DE94004261. Source: OSTI; NTIS; INIS; GPO Dep. 

| will tell you how we transferred a technology from the US De- 
partment of Energy's Pacific Northwest Laboratory to the private 
sector. I'll begin by telling about the technology and what it does. 
Then I'll tell you how we found a commercial partner to market the 
technology. And I'll end by telling you some of the lessons we 
learned and what our customer thinks about the partnership. This 
is a success for two reasons. First, the people who developed the 
technology had faith in its potential. And second, they took an ac- 
tive part in the transfer; they didn’t sit back and wait for someone 
else to do it. That reminds me of Joe. Night after night, Joe prayed 
for help in winning the lottery, but his prayers went unanswered. 
Finally he cried out in desperation: “Lord, give me a break! Please 
let me win the lottery!” Suddenly, lightning flashed across the sky 
and thunder crashed around him. Then, he heard a voice from 
above: “Joe! You give ME a break! BUY A TICKET!” To succeed 
in tech transfer, you've got to have more than faith. You've got to 
buy a ticket. You’ve got to invest time, energy, imagination, and 
effort. And that's just what the developers of the waste acid detoxi- 
fication and reclamation process did. 


9229 (RISO-R-719(DA)) Three-year plan (1994-1996) for 
the activities of Risoe National Laboratory. Risoe National Lab., 
Roskilde (Denmark). Jan 1994. 48p. (in Danish). Order Number 
DE94740126. Source: OSTI; NTIS; Also available from Risoe Li- 
brary, P.O. Box 49, DK-4000 Roskilde, Denmark. 

This three-year plan describes the activities of Risoe National 
Laboratory in the period 1994-1996. Risoe National Laboratory be- 
longs under the Danish Ministry of Research and Technology and 
concentrates on strategic research within the spheres of energy, 
environment and materials. (au) (12 tabs.) 


9230 (SAND-—93-2069) Sandia National Laboratories Insti- 
tutional Plan FY1994—1999. Sandia National Labs., Albuquerque, 
NM (United States). Oct 1993. 298p. DOE Contract AC04- 
94AL85000. Order Number DE94006410. Source: OSTI; NTIS; 
GPO Dep. 

This report presents a five year plan for the laboratory. This plan 
takes advantage of the technical strengths of the lab and its staff to 
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address issues of concern to the nation on a scope much broader 
than Sandia’s original mission, while maintaining the general in- 
tegrity of the laboratory. The plan proposes initiatives in a number 
of technologies which overlap the needs of its customers and the 
strengths of its staff. They include: advanced manufacturing tech- 
nology; electronics; information and computational technology; 
transportation energy technology and infrastructure; environmental 
technology; energy research and technology development; biomed- 
ical systems engineering; and post-cold war defense imperatives. 


9231 (SAND-S93-2744C) Crystalline-silicon solar cell 
development sponsored by the US Department of Energy. Ba- 
sore, P.A. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9311134—1: 6. sunshine workshop on crystalline silicon solar cells, 
Tokyo (Japan), 18 Nov 1993). Order Number DE94003783. 
Source: OSTI; NTIS; GPO Dep. 

Short communication SILICON SOLAR CELLS/coordinated re- 
search programs; PROGRAM MANAGEMENT; CRYSTALS; 
SANDIA LABORATORIES; CONCENTRATING COLLECTORS 


9232 (SAND—93-3921C) The National Center for Advanced 
Information Components Manufacturing: Program update. Jor- 
gensen, J.L. (Sandia National Labs., Albuquerque, NM (United 
States)); McBurnett, S. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940148-1: Display manufacturing technology conference, San 
Francisco, CA (United States), 12 Jan 1994). Order Number 
DE94005427. Source: OSTI; NTIS; GPO Dep. 

The National Center for Advanced Information Components Man- 
ufacturing (NCAICM) projects focus on manufacturing processes, 
materials, user facilities, standard tools, and equipment for large 
area emissive flat panel displays and microelectronics. Two types 
of projects are funded; (1) precompetitive projects done at the 
Center and (2) joint industry/national laboratory projects, which 
may carry intellectual property rights, where the work will be done 
at the appropriate industry or laboratory site. A summary of the 
NCAICM projects will be presented. 


9233 (UCRL-52000-93-8) Energy and Technology Review. 
Quirk, W.J. (ed.). Lawrence Livermore National Lab., CA (United 
States). Aug 1993. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94004472. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory was established in 
1952 to do research on nuclear weapons and magnetic fusion 
energy. Since then, we other major programs have been added in- 
cluding laser fusion, and laser isotope separation, biomedical and 
environmental science, strategic defense and applied energy tech- 
nology. These programs, in turn, require research in basic scientific 
disciplines, including chemistry and materials science, computer 
science and technology, engineering and physics. In this issue, 
Herald Brown, the Laboratory's third director and now counselor at 
the Center for Strategic and International Studies, reminisces about 
his years at Livermore and comments about the Laboratory’s role 
in the future. Also an article on visualizing dynamic systems in 
three dimensions is presented. Researchers can use our interac- 
tive algorithms to translate massive quantities of numerical data 
into visual form and can assign the visual markers of their choice 
to represent three- dimensional phenomena in a two-dimensional 
setting, such as a monitor screen. Major work has been done in 
the visualization of climate modeling, but the algorithms can be 
used for visualizing virtually any phenomena. 


9234 (WSRC-MS—33-411) Technology transfer, a two-way 
street. Martin, H.L. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. (CONF-940150— 
1: 15. AESF/EPA conference on pollution control conferences for 
metal finishers, Orlando, FL (United States), 25 Jan 1994). Order 
Number DE94005517. Source: OSTI; NTIS; INIS; GPO Dep. 
Technology transfer through the Pollution Prevention & Control 
Conferences, which have been cosponsored by the Environmental 
Protection Agency and by the professional societies of industry, 
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greatly improved the environmental projects of the Department of 
Energy at Savannah River Site (SRS) in the mid-1980’s. Those 
technologies, used in the liquid effluent treatment of the metal fin- 
ishing liquid effluents from aluminum cleaning and nickel plating of 
fuel and targets for the nuclear production reactors, have been en- 
hanced by the research and development of SRS engineers and 
scientists. The technology transfer has now become a two-way 
street to the benefit of our Nation’s environment as these enhance- 
ments are being adopted in the metal finishing industry. These 
success stories are examples of the achievements anticipated in 
the 1990’s as technology development in the federal facilities is 
shared with commercial industry. 


2906 Nuclear Energy 


Refer also to citation(s) 8288, 8289, 8302, 8987, 8994, 8998, 
9187, 9190, 9193, 9254, 9262, 9278, 11318 


9235 (BfS-KT-5/93) Status and development of nuclear 
energy utilization in the Federal Republic of Germany - De- 
cember 1992: As of May 1993. Philippczyk, F.; Ziegenhagen, J. 
Bundesamt fuer Strahlenschutz, Salzgitter (Germany). Fachbereich 
Kerntechnische Sicherheit. May 1993. 52p. (in German). Order 
Number DE94746029. Source: OSTI; NTIS (US Sales Only); INIS. 

The report states the essential data of all nuclear power plants, 
the nuclear fuel cycle facilities and the storage of radioactive 
wastes. In 1992, 20 nuclear power plants were in operation. With 
158.840 GWh altogether they provided 32% of the total gross elec- 
tricity production. The report summarizes the essential operational 
results of the nuclear power plants as well as the use of mixed ox- 
ide fuel elements (MOX). A short description of the present state of 
the nuclear power plants that have been shut down or decommis- 
sioned and of the stopped programmes is given. Data on purpose 
and capacity of facilities of the nuclear fuel cycle and of radioactive 
waste storage are given. Furthermore, the licensing history and the 
present state of operation and licensing are represented. Three 
projects with regard to disposal of radioactive wastes are pre- 
sented according to their present state. (orig.) 


9236 (INIS-mf-13764, pp. 139-145) People power: The 
public’s response to CNA’s print and TV advertising. Guen- 
nette, Francoise (Atomic Energy of Canada Ltd., Ottawa, ON 
(Canada)). Canadian Nuclear Association, Toronto, ON (Canada). 
1992. 449p. (CONF-920641—: Annual conference of the Canadian 
Nuclear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 32. annual con- 
ference of the Canadian Nuclear Association. Order Number 
DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

Polls indicate that a recent advertising campaign by the Cana- 
dian Nuclear Association is having some degree of success in 
persuading the Canadian public of the benefits of nuclear energy. 


9237 (INIS-mf—13764, pp. 149-153) A New Brunswick ex- 
perience with citizens’ groups. Tweeddale, R.E. Canadian 
Nuclear Association, Toronto, ON (Canada). 1992. 449p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 32. annual conference of the Cana- 
dian Nuclear Association. Order Number DE94612223. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An ad-hoc citizens’ group concerned with environmental matters 
is helping to counteract antinuclear propaganda in New Brunswick. 


9238 (INIS-mf-13764, pp. 155-162) Popularizing the peo- 
ple’s power on the prairies. Bock, D.A. (Atomic Energy of 
Canada Ltd., Ottawa, ON (Canada)). Canadian Nuclear Associa- 
tion, Toronto, ON (Canada). 1992. 449p. (CONF-920641—: Annual 
conference of the Canadian Nuclear Association and the Canadian 
Nuclear Society, St. John (Canada), 7-10 Jun 1992). In Proceed- 
ings of the 32. annual conference of the Canadian Nuclear 
Association. Order Number DE94612223. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The challenge of nuclear advocacy and attempted marketing in 
the political and economic climate of Saskatchewan is stressed. 
This paper was written before an agreement between AECL and 
Saskatchewan on nuclear research and design work was signed. 
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9239 (INIS-mf—13764, pp. 163-170) Waste disposal: The 
answer to Achilles. Frech, Egon (Atomic Energy of Canada Ltd., 
Ottawa, ON (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1992. 449p. (CONF-920641—: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 
St. John (Canada), 7-10 Jun 1992). In Proceedings of the 32. an- 
nual conference of the Canadian Nuclear Association. Order 
Number DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 
The so-called waste management ‘problem’ is widely viewed by 
the public as the Achilles’ heel of the nuclear industry. The author 
suggests a paradox, that growing scientific confidence in the safety 
of geologic waste disposal seems almost to generate moratoria on 
nuclear power. One reason may be that no demonstration by com- 
puter models is likely to be as convincing as doing the real thing. 


9240 (INIS-mf-13764, pp. 409-414) Reaching the critical 
masses. Frenette, R.J. (New Brunswick Electric Power Commis- 
sion, Fredericton, NB (Canada)). Canadian Nuclear Association, 
Toronto, ON (Canada). 1992. 449p. (CONF-920641—: Annual con- 
ference of the Canadian Nuclear Association and the Canadian 
Nuclear Society, St. John (Canada), 7-10 Jun 1992). In Proceed- 
ings of the 32. annual conference of the Canadian Nuclear 
Association. Order Number DE94612223. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this lunch-time address, the chairman of NB Power empha- 
sized the importance of public opinion, and of persuading the 
undecided, particularly with regard to the possibility of a second 
nuclear power unit in New Brunswick. 


9241 (INIS-mf—13764, pp. 415-419) Point Lepreau 2 and 
the nuclear industry in New Brunswick. Merrithew, G.S. Cana- 
dian Nuclear Association, Toronto, ON (Canada). 1992. 449p. 
(CONF-920641-—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 32. annual conference of 
the Canadian Nuclear Association. Order Number DE94612223. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The lunch-time address by the Minister for Veterans’ Affairs and 
MP for St. John extolled the value to New Brunswick of the pro- 
posed Lepreau-2 power reactor, supported at the time by about 
50% of the population of that province. 


9242 (INIS-mf-—13765, pp. F15-F16) Frightened at false fire: 
Nuclear energy, the news media and the public. Mosey, David 
(Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1986. 135p. (CONF-8606428-: 7. annual 
Canadian Nuclear Society conference, Toronto (Canada), 8-11 Jun 
1986). In Conference summaries. Order Number DE94612262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR INDUSTRY/public relations; 
CANDU TYPE REACTORS; ONTARIO; PUBLIC OPINION 


9243 (KFK-5130) Nuclear Research Center Karlsruhe, 
Central Safety Department. Annual report 1992. Koelzer, W. 
(comp.). Kernforschungszentrum Karlsruhe GmbH (Germany). 
Hauptabteilung Sicherheit. May 1993. 208p. (In German). Order 
Number DE94738871. Source: OSTI; NTIS (US Sales Only); INIS. 
The Central Safety Department is responsible for handling all 
problems of radiation protection, safety and security of the insti- 
tutes and departments of the Karlsruhe Nuclear Research Center, 
for waste water activity measurements and environmental monitor- 
ing of the whole area of the Center, and for research and 
development work mainly focusing on nuclear safety and radiation 
protection measures. The research and development work concen- 
trates on the following aspects: Physical and chemical behavior of 
trace elements in the environment, biophysics of multicellular sys- 
tems, behavior of tritium in the air/soil-plant system, improvement 
in radiation protection measurement and personnel dosimetry. This 
report gives details of the different duties, indicates the results of 
1992 routine tasks and reports about results of investigations and 
developments of the working groups of the Department. The reader 
is referred to the English translation of Chapter 1 describing the 
duties and organization of the Central Safety Department. (orig.) 
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9244 (NUTEK-R-93-25) District heating: Report of the In- 
ternational Committee on the evaluation of Swedish research 
in the field of district heating. Swedish National Board for Indus- 
trial and Technical Development (NUTEK), Stockhoim (Sweden). 
1993. 50p. Order Number DE94740277. Source: OSTI; NTIS. 

It has been a precondition for the evaluation that the basic re- 
search should take place at the universities: “The essential goal of 
DH research is to develop a body of knowledge which will improve 
the long-term prospects for construction and operation of DH sys- 
tems in a manner that is both economical and environmentally 
sound. * The purpose of the research is to make existing systems 
more efficient and to develop new systems and components. * The 
long-term basic research is to be provided for by the Swedish 
state, whereas applied research and practical applications of exist- 
ing technology more and more will become the responsibility of 
industry itself. The evaluation has also been carried out under im- 
pression that there might be a reduction of public funding in the 
near future making it very urgent, that utilities and manufacturers 
show a more active interest in the research and participate in the 
funding. Several projects show a large potential for short-term fea- 
sibility. There is e.g. a potential for more rational operation due to 
better control and heat load forecasts, better substations, etc. This 
will lead to reductions in energy prices and therefore justify that the 
utilities (the consumers) are responsible for a larger part of the ap- 
plied research. Some of the projects have reached a stage where 
the work is more engineering than research and development. In 
these cases the utilities and the manufacturers should take over 
the responsibility for the funding, or the results could be transferred 
to the utilities and the industry (manufacturers and consultant) for 
them to commercialize the results. The general impression is that 
the majority of the work is innovative and of high quality, and that 
this work is important to the district heating community in Sweden. 
It is also the impression of the group that most of the areas studied 
are relevant to the present development of district heating, 
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9245 (DOE/CE/27504-T6) Energy management action 
plan: Developing a strategy for overcoming institutional barri- 
ers to municipal energy conservation. Urban Consortium for 
Technology Initiatives (United States). Energy Task Force; Public 
Technology, Inc., Washington, DC (United States); San Francisco 
Public Utilities Commission, CA (United States). Bureau of Energy 
Conservation. 1992. 143p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90CE27504. Order Number 
DE94005841. Source: OSTI; NTIS; GPO Dep. 

Energy offices working to improve efficiency of local government 
facilities face not only technical tasks, but institutional barriers, 
such as budget structures that do not reward efficiency, a low 
awareness of energy issues, and purchasing procedures based 
only on minimizing initial cost. The bureau, in working to remove 
such barriers in San Francisco, has identified 37 institutional barri- 
ers in areas such as operations & maintenance, purchasing, and 
facility design; these barriers were then reorganized into three 
groupings— policy & attitudes, budget & incentives, and awareness 
& information— and mapped. This map shows that the barriers mu- 
tually reinforce each other, and that a holistic approach is required 
for permanent change. The city’s recreation & parks department 
was used as a model department, and information about facility 
energy use was compiled into a departmental energy review. Staff 
interviews showed how barriers affect conservation. The bureau 
then generated ideas for projects to remove specific barriers and 
rated them according to potential impact and the resources re- 
quired to implement them. Four of the six projects selected 
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focused on maintenance staff: a cost- sharing lighting retrofit pro- 
gram, a boiler efficiency program, a departmental energy tracking 
system, and a budgetary incentive program for conservation. The 
other two projects are city-wide: promotion of a new term contract 
supplying energy-efficient light materials, and publication/ 
distribution of ENERGY NEWS newsletter. A general methodology, 
the EMAP Strategy Guide, has been created to assist other energy 
offices in developing EMAPs. 


9246 (PNL-SA-23489) Energy efficiency: Policies for 
technology transfer in Eastern Europe, the Former Soviet 
Union, and China. Chandler, W.U. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Ledbetter, M.R.; Hamburger, J.; 
Bashmakov, |. Pacific Northwest Lab., Richland, WA (United 
States). Oct 1993. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9310270—1: Tokyo conference on global environment and energy 
economic development, Tokyo (Japan), 25-27 Oct 1993). Order 
Number DE94006217. Source: OSTI; NTIS; GPO Dep. 

This paper summarizes the energy-efficiency potential in three 
major regions of the world — the Former Soviet Union, Eastern 
Europe, and China and discusses policy measures that might stim- 
ulate adoption of technologies that constitute that potential. The 
authors suggest that major gains in energy efficiency are indeed 
possible, and that capturing this potential would provide a major re- 
duction in future levels of energy-related carbon dioxide emissions. 
The authors indicate, however, that the requisite technological im- 
provement — often referred to as technology transfer — is unlikely 
without the stimulus of strong policy measures. These measures 
include the rapid introduction of market mechanisms as well as 
policy intervention to overcome significant market barriers. 
Moreover, we observe that strong policies — heavy taxes and per- 
formance standards are becoming increasingly unpopular and 
problematic, but can be replaced to some extent by incentive, 
market-pull, and research and development programs. 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 8136, 8547, 9267, 9275, 9280 


9247 (DOE/EIA-0202(94/1Q)) Short-term energy outlook 
quarterly projections: First quarter 1994. USDOE Energy Infor- 
mation Administration, Washington, DC (United States). Office of 
Energy Markets and End Use. 7 Feb 1994. 40p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94006746. Source: OSTI; NTIS; GPO; GPO Dep. 

The Energy Information Administration (EIA) prepares quarterly, 
short- term energy supply, demand, and price projections for publi- 
cation in February, May, August, and November in the Short-Term 
Energy Outlook (Outlook). An annual supplement analyzes the per- 
formance of previous forecasts, compares recent cases with those 
of other forecasting services, and discusses current topics related 
to the short-term energy markets. 


9248 (DOE/EIA-0383(94)) Annual energy outlook 1994: 
With projections to 2010. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Integrated Analysis 
and Forecasting. Jan 1994. 194p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94005938. Source: 
OSTI; NTIS; GPO Dep. 

The Annual Energy Outlook 1994 (AEO94) presents the midterm 
energy forecasts of the Energy Information Administration (EIA). 
This year’s report presents projects and analyses of energy supply, 
demand, and prices through 2010, based for the first time on re- 
sults from the National Energy Modeling System (NEMS). NEMS is 
the latest in a series of computer-based energy modeling systems 
used over the past 2 decades by EIA and its predecessor organi- 
zation, the Federal Energy Administration, to analyze and forecast 
energy consumption and supply in the midterm period (about 20 
years). Quarterly forecasts of energy supply and demand for 1994 
and 1995 are published in the Short-Term Energy Outlook (Febru- 
ary 1994). Forecast tables for 2000, 2005, and 2010 for each of 
the five scenarios examined in the AEO94 are provided in Appen- 
dices A through E. The five scenarios include a reference case 
and four additional cases that assume higher and lower economic 
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growth and higher and lower world oil prices. Appendix F provides 
detailed comparisons of the AEO94 forecasts with those of other 
organizations. Appendix G briefly described the NEMS and the ma- 
jor AEO94 forecast assumptions. Appendix H summarizes the key 
results for the five scenarios. 


9249 (PNL-9023) Industrial operations and maintenance 
demand-side management resource development: Literature 
and data review. Parker, S.A.; Gaustad, K.L.; Szydlowski, R.F.; 
Winiarski, D.W. Pacific Northwest Lab., Richland, WA (United 
States). Jan 1994. 92p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94006431. Source: OSTI; NTIS; GPO Dep. 

Industry in the Pacific Northwest consumes a significant percent- 
age of the total regional electric load; however, industrial 
demand-side management resource development activities in this 
sector are underdeveloped. One such opportunity for electricity re- 
source development is through maintenance (O&M) activities. 
Despite the importance of industry in the Pacific Northwest, little 
information has been available on the DSM resource potential, par- 
ticularly through O&M activities. To obtain this information, the 
Bonneville Power Administration commissioned Pacific Northwest 
Laboratory to study the DSM resource potential that may be 
achieved through O&M practices in Pacific Northwest industries. 
The information from this report will be used to identify one or 
more specific O&M activities or industries having significant oppor- 
tunity for reducing electricity consumption for further evaluation in 
future tasks to this project. The overall goal of this project is to de- 
termine, confirm, and develop the conservation resources that can 
be achieved from O&M practices in Pacific Northwest industries. 
This project is developmental in nature because its scope involves 
a sizable task whose path and direction is difficult to define in ad- 
vance. The primary focus of this report is to summarize the major 
findings of the literature and datareview. Detailed analysis and use 
of all data gathered in the review are beyond the scope this study. 
However, the reported findings in this analysis provide an exten- 
sive framework for identifying and estimating the electric resource 
potential available in the industrial manufacturing sector. 
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Refer also to citation(s) 8412, 8988, 9166, 9193, 9195, 9196, 
9198, 9218 


9250 (DOE/IG-0338) Audit of personal property manage- 
ment at Los Alamos National Laboratory. USDOE Office of 
Inspector General, Albuquerque, NM (United States). Western Re- 
gional Audit Office. 7 Dec 1993. 19p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

The Department of Energy's (Department) Albuquerque Opera- 
tions Office (Albuquerque) and the Los Alamos National Laboratory 
(Los Alamos) are responsible for ensuring that Los Alamos main- 
tains an efficient and effective personal property management 
system that protects, identifies, and controls Government-owned 
personal property in accordance with applicable regulations. Albu- 
querque is responsible for reviewing and approving Los Alamos’ 
personal property management system. Los Alamos is responsible 
for ensuring that personal property is properly protected, identified, 
and controlled. The audit disclosed that Los Alamos did not have 
an efficient and effective personal property management system to 
ensure that personal property was adequately protected, identified, 
and controlled. In addition, Albuquerque did not approve or disap- 
prove Los Alamos’ personal property management system 
consistent with Federal and Department regulations. Specifically, 
the audit showed that Los Alamos did not account for $11.6 million 
of personal property. In addition, $22.2 million of personal property 
was not properly recorded in the database, $61.7 million of per- 
sonal property could not be inventoried, and loans to employees 
and other entities were not adequately justified. As a result, from a 
total personal property inventory of approximately $1 billion, it is 
estimated that $100 million of personal property may not be ac- 
counted for, and $207 million may not be correctly recorded in the 
database. Moreover, substantial amounts of personal property on 
loan to employees and other entities were at risk of unauthorized 
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use. Albuquerque concurred with the finding and agreed to imple- 
ment the corrective actions recommended in the report. 


9251 (DOE/PO-—0005-Draft) Energy infrastructure of the 
United States and projected siting needs: Scoping Meas, iden- 
tifying issues and options: Draft report of the Department of 
Energy Working Group on Energy Facility Siting to the Secre- 
tary. USDOE Working Group on Energy Facility Siting, 
Washington, DC (United States). Dec 1993. 195p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94005812. Source: OSTI; NTIS; GPO Dep. 

A Department of Energy (DOE) Working Group on Energy Facil- 
ity Siting, chaired by the Policy Office with membership from the 
major program and staff offices of the Department, reviewed data 
regarding energy service needs, infrastructure requirements, and 
constraints to siting. The Working Group found that the expeditious 
siting of energy facilities has important economic, energy, and en- 
vironmental implications for key Administration priorities. 


9252 (DOE/PO-0006-Draft) Energy infrastructure of the 
United States and projected siting needs: Scoping ideas, iden- 
tifying issues and options: Documentation report for Chapter 
2: Draft report of the Working Group on Energy Facility Siting 
to the Secretary. USDOE Working Group on Energy Facility Sit- 
ing, Washington, DC (United States). Dec 1993. 54p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94005862. Source: OSTI; NTIS; GPO Dep. 

This report documents the sources and derivation of the energy 
demand and infrastructure estimates found in Chapter 2 of EN- 
ERGY INFRASTRUCTURE OF THE UNITED STATES AND 
PROJECTED SITING NEEDS: SCOPING IDEAS, IDENTIFYING 
ISSUES AND OPTIONS Draft Report of the Department of Energy 
Working Group on Energy Facility Siting to the Secretary. The first 
part of this report provides an explanation in narrative form of each 
table, figure, or infrastructure estimate in Chapter 2, including a 
complete list of references and personal contacts. Appendix A con- 
tains a print out of the calculations used to derive the figures, 
including references to data sources. Appendix B contains the re- 
sults of a sensitivity analysis that uses an alternative energy use 
forecast as its basis. This report should only be used in conjunc- 
tion with the full contents of Chapter 2. 


9253 (ECN-C—93-033) Task force on integrated energy and 
environmental planning: The Netherlands - Poland: Working 
Paper 3: Description of the institutional aspects of the energy 
sector in Germany and in the Netherlands. Kant, A.D. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Nov 1993. 96p. Order Number DE94738531. Source: OSTI; NTIS; 
Available from the library of the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

This study is part of the project Task Force on Integrated Energy 
and Environmental Planning. 

The objective of the title study is to give a description of the na- 
tional energy administrations in the European Union (EU) countries 
(formerly European Community) and Poland, and to explain the 
role of national energy planning in the formulation of national pol- 
icy. Three working papers are related to this study: in the first 
paper a detailed description is given of the past and current situa- 
tion in Poland, in the second paper a general overview of the 
energy administrations in most EU countries is presented. The 
choice for Germany and the Netherlands in this paper was based 
on the results of the working paper 2 and is in line with the Polish 
interest. Attention is paid not only to the ministerial organization but 
also to utilities, industry, consumer organizations and oppositional 
groups. Other subjects dealt with are energy planning studies and 
the social acceptance of energy policy. In chapter two a detailed 
description of the institutional aspects of the energy sector in Ger- 
many is given. Similar information for the Netherlands is provided 
in chapter three. In chapter four the differences and similarities be- 
tween the two countries are identified to the extent possible within 
the scope of this study. 9 figs., 1 tab., 1 annex, 82 refs. 


9254 (INIS-mf-14172) Energy policy for Germany as 
highly industrialized state: Guidelines of the CDU/CSU parlia- 
mentary group of the German Bundestag. Decided on May 25, 





1993. CDU/CSU-Fraktion des Deutschen Bundestages, Bonn (Ger- 
many). 26 May 1993. 25p. (in German). Order Number 
DE94746068. Source: OSTI; NTIS (US Sales Only); INIS. 

The need for change in the current energy policy is indicated by 
the following: The situation of nuclear energy, the expiration of the 
Century Contract for hard coal in 1995, the expiration of the EC 
subsidy scheme for coal subsidies in 1993, the threat of a deficit in 
the fund for the conversion of coal into electric energy, and the de- 
cision to reduce the CO, emissions due to energy consumption. 
The parliamentary party of the Christian Democratic Union and 
Christian Social Union pursues the following aims of energy policy: 
Clarity and reliability of energy policy, security of supply, economic 
efficiency, ecological benignity, prudent resource management. The 
realization of these aims forms an important basis for the economic 
and ecological development of a modern industrial society which 
stands in the midst of international competition. All energy source 
should meet the following requirements: International cooperation, 
more national and international competition, economic and efficient 
energy utilization. (orig./HP) 


9255 (NUREG—0750-Vol.36) Nuclear Regulatory Commis- 
sion Issuances: Opinions and decisions of the Nuclear 
Regulatory Commission with selected orders: July 1, 1992- 
December 31, 1992, Volume 36, Pages 1-396. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. [1992]. 440p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; GPO; INIS. 

This is the thirty-sixth volume of issuances (1-396) of the Nu- 
clear Regulatory Commission and its Atomic Safety and Licensing 
Boards, Administrative Law Judges, and Office Directors. It covers 
the period from July 1, 1992-December 31, 1992. Atomic Safety 
and Licensing Boards are authorized by Section 191 of the Atomic 
Energy Act of 1954. These Boards, comprised of three members 
conduct adjudicatory hearings on applications to construct and op- 
erate nuclear power plants and related facilities and issue initial 


decisions which, subject to internal review and appellate proce- 
dures, become the final Commission action with respect to those 
applications. Boards are drawn from the Atomic Safety and Licens- 
ing Board Panel, comprised of lawyers, nuclear physicists and 


engineers, environmentalists, chemists, and economists. The 
Atomic Energy Commission first established Licensing Boards in 
1962 and the Panel in 1967. 


9256 (NUTEK-R-93-34) Evaluation of swedish energy pol- 
icy: An annotated bibliography. Vedung, E. (Uppsala Univ. 
(Sweden). Dept. of Government). Swedish National Board for 
Industrial and Technical Development (NUTEK), Stockholm (Swe- 
den). Sep 1993. 53p. (In Swedish). Order Number DE94740280. 
Source: OSTI; NTIS. 

This review cover evaluations of the Swedish energy policy 
issued July 1 1973 to January 1, 1993. The bibliography concen- 
trates mainly on: founding for research; regulations; economic 
control systems; and information control systems. 


9257 (NUTEK-R-93-40) Facing a new legislation for pre- 
paredness storage of petroleum: Consequence analysis of 
change alternatives. Zsiga, A. Swedish National Board for Indus- 
trial and Technical Development (NUTEK), Stockholm (Sweden). 
1993. 81p. (In Swedish). Order Number DE94743570. Source: 
OSTI; NTIS. 

This report is part of the work of revising the legislation concern- 
ing preparedness storage of petroleum. A consequence analysis is 
made of changed rules for the storage, pertaining to the number of 
storage liable sellers or consumers, and the distribution of the stor- 
age. The changes concerns the reporting level for storage liability, 
and at which volumes the responsibility arises. 24 figs, 4 tabs, 
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9258 (DGEMP-OE-157) French people opinion about en- 
ergy questions at the end of 1992. Ministere de |'Industrie, des 
Postes et Telecommunications et du Commerce Exterieur, 75 - 
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Paris (France). Direction Generale de |'Energie et des Matieres 
Premieres. Jun 1993. 10p. (In French). Order Number 
DE94612404. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a statistical study of french people opinion 
about energy questions at the end of 1992: the main subjects 
studied are heating energy and the forecasts about the evolution of 
energy prices. 4 tabs. 


9259 (DGEMP-OE-234) French people opinion about en- 
ergy question in spring 1992. Ministere de |’Industrie, des Postes 
et Telecommunications et du Commerce Exterieur, 75 - Paris 
(France). Direction Generale de l’'Energie et des Matieres Pre- 
mieres. Oct 1992. 8p. (In French). Order Number DE94612405. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a statistical study of french people opinion 
about energy questions: the main subjects studied are the compet- 
itiveness of energy sources and the forecasts about the evolution 
of energy prices. 4 tabs. 


9260 (DGEMP-OE-265) Balance and forecasts of french 
carbon dioxide emissions. Ministere de |'Industrie, des Postes et 
Telecommunications et du Commerce Exterieur, 75 - Paris 
(France). Direction Generale de l’Energie et des Matieres Pre- 
mieres. Nov 1992. 15p. (In French). Order Number DE94612175. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper strikes the balance of carbon dioxide emissions in 
France between 1986 and 1991 and gives forecasts till 2010. 
Since 1986, France has reduced its efforts for energy conservation 
and air pollution by carbon dioxide begins to growth again in con- 
nection with consumption growth in transport area, development of 
computer and simulation needs. 


9261 (DOE/EIA-0035(93/12)) Monthly energy review, De- 
cember 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. 22 Dec 1993. 174p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94004649. Source: OSTI; NTIS; 
GPO; INIS; GPO Dep. 

This document provides data on monthly energy use and fossil 
fuels. The following sections are included: Highlights: Emissions of 
greenhouse gases in the United States 1985-1990; Highlights: as- 
sessment of energy use in multibuilding facilities; energy overview; 
energy consumption; petroleum; natural gas; oil and gas resource 
development; coal; electricity; nuclear energy; energy prices; and 
international energy. 


9262 (DOE/EIA—-0219(92)) International Energy Annual, 
1992. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Energy Markets and End Use. 14 Jan 
1994. 197p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94005918. Source: OSTI; NTIS; INIS; 
GPO; GPO Dep. 

This report is prepared annually and presents the latest informa- 
tion and trends on world energy production and consumption for 
petroleum, natural gas, coal, and electricity. Trade and reserves 
are shown for petroleum, natural gas, and coal. Prices are included 
for selected petroleum products. Production and consumption data 


are reported in standard units as well as British thermal units (Btu) 
and joules. 


9263 (DOE/FE—0284) Clean coal technologies: Research, 
development, and demonstration program plan. USDOE, Wash- 
ington, DC (United States). 1993. 112p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94004382. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy, Office of Fossil Energy, has 
structured an integrated program for research, development, and 
demonstration of clean coal technologies that will enable the nation 
to use its plentiful domestic coal resources while meeting environ- 
mental quality requirements. The program provides the basis for 
making coal a low-cost, environmentally sound energy choice for 
electric power generation and fuels production. These programs 
are briefly described. 


9264 (NEI-SE—153) European energy policy and environ- 
mental objectives in the 1990s. Prior, M. Stockholm Environment 
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Inst. (Sweden). 1993. 82p. Order Number DE94743536. Source: 
OSTI; NTIS. 

One of the major themes developed in this report is that the way 
in which energy systems develop is not always, indeed not usually, 
done in accordance with any economic logic. As an extension of 
this, we also place considerable emphasis on the fact that energy 
policy decisions which are taken on the basis of the political wis- 
dom of one era have a nasty habit of exerting their main force in 
quite another. It is clear, for example, that the massive surplus of 
fuel producing capacity, which developed in OECD Europe follow- 
ing the OPEC induced oil price rises of 1974 and 1979, have 
played a key role in the way natural gas has been pushed in the 
early 1990s. Some analysts suggest, that even though there is a 
complex of questions which may be asked, there is, nonetheless, 
One Big Answer. It is the belief that market forces will provide the 
most efficient guide to the maze and that any attempt to second 
guess the market will only lead to confusion and, if taken in any 
way seriously, economic damage. It is as a response to this posi- 
tion that the other major theme which runs through this report is a 
continual questioning as to whether market forces, as they cur- 
rently operate, can really be expected to provide economically 
efficient solutions to the meeting of environmental objectives, 


2950 Hydrogen and Synthetic Fuels 
Refer also to citation(s) 9196 
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Refer also to citation(s) 9219, 9247, 9248, 9249, 9251, 9252, 
9262, 9284, 9285, 9286, 9287, 9288, 9291 


9265 (DOE/BP-2263) Wholesale power and transmission 


rate projections 1993-2014 and historical wholesale power 
rates 1939-1992. USDOE Bonneville Power Administration, Port- 
land, OR (United States). Nov 1993. 122p. Sponsored by USDOE, 


Washington, DC (United States). Order Number DE94005620. 
Source: OSTI; NTIS; GPO Dep. 

This document provides a range of high, medium, and low case 
long-term projections of Bonneville Power Administration's (BPA) 
wholesale power rates and a medium case long-term projection of 
BPA's wheeling rates. These projections are produced annually by 
BPA. BPA uses these projections in long-term marketing, resource, 
transmission, and financial planning assessments. BPA’s projec- 
tions also are used by public utility commissions, utilities, and 
others for a variety of planning purposes. The analysis used for 
these rate projections assumes that current rate making method- 
ologies continue into the future and are further based on certain 
assumptions about regional loads, extra-regional markets, the 
costs of resources, BPA’s financial requirements, and the capability 
of the region’s power plants. While these projections are intended 
to address the overall uncertainty in rate levels, BPA realizes that 
the future will not reflect any specific set of assumptions. The rate 
projections in this document have been prepared prior to the Draft 
1993 BPA Marketing Plan, the implementation of which is almost 
certain to push BPA away from any set of assumptions in this doc- 
ument. Therefore, this document can be thought of as representing 
the “old” BPA with its products and policies. It can be viewed as a 
starting point or reference point to measure the impact of the “new” 
BPA with its Marketing Plan, and the broader undertaking referred 
to as the Competitiveness Project. 


9266 (DOE/BP-2273) Energy Conservation Guidebook to 
be used in conjunction with the Energy Conservation Policies 
October 1993. USDOE Bonneville Power Administration, Portland, 
OR (United States). Nov 1993. 123p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94005642. 
Source: OSTI; NTIS; GPO Dep. 

This guidebook is an instrument for implementing BPA’s Energy 
Conservation Policies established through the concensus of the 
four Area Office Managers and the Assistant Administrator for the 
Office of Energy Resources. As technical support for, and elabora- 
tion of, the Energy Conservation Policies, the Guidebook follows 
the format of the Policies themselves. The Guidebook tackles each 


204 ERA Vol. 19, No. 4 


section of the Policies in order, again assigning roles and responsi- 
bilities where appropriate, enlarging on policy issues and, where 
appropriate, outlining data considerations. The sections in order 
are: conservation load reduction, cost-effectiveness limits, BA man- 
agement targets, consumer contributions, utility contribution, 
program verification, and program evaluation. 


9267 (DOE/BP-—2294) 1993 Pacific Northwest loads and 
resources study. USDOE Bonneville Power Administration, Port- 
land, OR (United States). Dec 1993. 129p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94006096. 
Source: OSTI; NTIS; GPO Dep. 

The Loads and Resources Study is presented in three docu- 
ments: (1) this summary of Federal system and Pacific Northwest 
region loads and resources; (2) a technical appendix detailing fore- 
casted Pacific Northwest economic trends and loads, and (3) a 
technical appendix detailing the loads and resources for each ma- 
jor Pacific Northwest generating utility. In this loads and resources 
study, resource availability is compared with a range of forecasted 
electricity consumption. The forecasted future electricity demands — 
firm loads — are subtracted from the projected capability of existing 
and “contracted for” resources to determine whether Bonneville 
Power Administration (BPA) and the region will be surplus or 
deficit. If resources are greater than loads in any particular year or 
month, there is a surplus of energy and/or capacity, which BPA 
can sell to increase revenues. Conversely, if firm loads exceed 
available resources, there is a deficit of energy and/or capacity, 
and additional conservation, contract purchases, or generating re- 
sources will be needed to meet load growth. The Pacific Northwest 
Loads and Resources Study analyzes the Pacific Northwest's pro- 
jected loads and available generating resources in two parts: (1) 
the loads and resources of the Federal system, for which BPA is 
the marketing agency; and (2) the larger Pacific Northwest regional 
power system, which includes loads and resource in addition to the 
Federal system. The loads and resources analysis in this study 
simulates the operation of the power system under the Pacific 
Northwest Coordination Agreement (PNCA) produced by the Pa- 
cific Northwest Coordinating Group. This study presents the 
Federal system and regional analyses for five load forecasts: high, 
medium-high, medium, medium-low, and low. This analysis pro- 
jects the yearly average energy consumption and resource 
availability for Operating Years (OY) 1994-95 through 2003-04. 


9268 (DOE/BP/25174-1) The 1992 Pacific Northwest Resi- 
dential Energy Survey: Phase 1 (PNWRES92): Book 1, Getting 
started: Volume A, Executive summary concordance glossary; 
Volume B, Report of methodology technical appendix. USDOE 
Bonneville Power Administration, Portland, OR (United States). Of- 
fice of Energy Resources. Aug 1993. 282p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC79-92BP25174. 
Order Number DE94005635. Source: OSTI; NTIS; GPO Dep. 

This Executive Summary outlines the general processes em- 
ployed in and the major findings from the conduct of Phase | of the 
Pacific Northwest Residential Energy Survey (PNWRES92-I) during 
the last quarter of 1992. This study was Bonneville’s third compre- 
hensive residential survey of the region, conducted to provide data 
on energy usage, conservation awareness and behaviors, and as- 
sociated consumer characteristics for use in forecasting and 
planning. The summary is divided into four sections: Background 
sets the stage with respect to the need for the survey, relates it to 
previous work, outlines the implementation processes, and summa- 
rizes the data products. Profiling the respondents summarizes the 
survey results under these six categories: Demographics; Housing 
Units; Room Inventory; Appliance Inventory; Air-Conditioning/ 
Heating; Water-Heating; and Opinion. Reports and cross- 
tabulations describes the various individual documents. Bonneville 
Power Plus provides a short description of an Excel-spreadsheet- 
based software program that contains all of the tabulated material 
in a format that encourages browsing among the tables and charts, 
with special feature that they can be copied directly into other 
Windows-based documents. 


9269 (DOE/BP-I-9348) Bonneville Power Administration 
Division of Power Supply 1992-93 operating year: The 
lessons we learned and the experiences we shared. USDOE 


Bonneville Power Administration, Portland, OR (United States). Div. 





of Power Supply. Nov 1993. 85p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94005643. Source: 
OSTI; NTIS; GPO Dep. 

This document is a review of the experiences and lessons 
learned of the Bonneville Power Administration. Thé, purpose of the 
document is to provide a record of decisions and results for future 
decision making and training. The topics of the document include 
environmental impact of operations, marketing and budget con- 
straints, response to drought conditions, flow augmentation, water 
storage and minimum discharge, thirty day and fifty year models, 
purchasing power from other utilities, rate structure, and the im- 
pacts to the system of the shutdown of Trojan nuclear station. 


9270 (DOE/EIA—0226(94/01)) Electric power monthly, 
January 1994. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 26 Jan 1994. 203p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94006318. Source: 
OSTI; NTIS; GPO; INIS; GPO Dep. 

The Electric Power Monthly (EPM) presents monthly electricity 
statistics. The purpose of this publication is to provide energy deci- 
sionmakers with accurate and timely information that may be used 
in forming various perspectives on electric issues that lie ahead. 
Data in this report are presented for a wide audience including 
Congress, Federal and State agencies, the electric utility industry, 
and the general public. The EIA collected the information in this re- 
port to fulfill its data collection and dissemination responsibilities as 
specified in the Federal Energy Administration Act of 1974 (Public 
Law 93-275) as amended. This publication provides monthly statis- 
tics at the US Census division, and State levels for net generation, 
fossil fuel consumption and stocks, quantity and quality of fossil fu- 
els, cost of fossil fuels, electricity sales, revenue, and average 
revenue per kilowatthour of electricity sold. Data on net generation, 
fuel consumption, fuel stocks, quantity and cost of fossil fuels are 
also displayed for the North American Electric Reliability Council 


(NERC) regions. Statistics by company and plant are published in 
the EPM on the capability of new generating units, net generation, 
fuel consumption, fuel stocks, quantity and quality of fuel, and cost 
of fossil fuels. 


9271 (DOE/EIA-0348(92)) Electric power annual 1992. US- 
DOE Energy Information Administration, Washington, DC (United 
States). Office of Coal, Nuclear, Electric and Alternate Fuels. 6 Jan 
1994. 183p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94005401. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Electric Power Annual presents a summary of electric utility 
statistics at national, regional and State levels. The objective of the 
publication is to provide industry decisionmakers, government poli- 
cymakers, analysts and the general public with historical data that 
may be used in understanding US electricity markets. The Electric 
Power Annual is prepared by the Survey Management Division; 
Office of Coal, Nuclear, Electric and Alternate Fuels; Energy Infor- 
mation Administration (EIA); US Department of Energy. “The US 
Electric Power Industry at a Glance” section presents a profile of 
the electric power industry ownership and performance, and a re- 
view of key statistics for the year. Subsequent sections present 
data on generating capability, including proposed capability addi- 
tions; net generation; fossil-fuel statistics; retail sales; revenue; 
financial statistics; environmental statistics; electric power transac- 
tions; demand-side management; and nonutility power producers. 
In addition, the appendices provide supplemental data on major 
disturbances and unusual occurrences in US electricity power sys- 
tems. Each section contains related text and tables and refers the 
reader to the appropriate publication that contains more detailed 
data on the subject matter. Monetary values in this publication are 
expressed in nominal terms. 


9272 (DOE/EIA-0437(92)/1) Financial statistics of major 
US investor-owned electric utilities 1992. USDOE Energy Infor- 
mation Administration, Washington, DC (United States). Office of 
Coal, Nuclear, Electric and Alternate Fuels. 28 Dec 1993. 619p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94005255. Source: OSTI; NTIS; GPO Dep. 
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The Financial Statistics of Major US Investor-Owned Electric 
Utilities publication presents summary and detailed financial ac- 
counting data on the investor-owned electric utilities. The objective 
of the publication is to provide Federal and State governments, in- 
dustry, and the general public with current and historical data that 
can be used for policymaking and decisionmaking purposes related 
to investor-owned electric utility issues. The Financial Statistics of 
Major US Investor-Owned Electric Utilities publication provides 
information about the financial results of operations of investor- 
owned electric utilities for use by government, industry, electric 
utilities, financial organizations and educational institutions in en- 
ergy planning. In the private sector, the readers of this publication 
are researchers and analysts associated with the financial markets, 
the policymaking and decisionmaking members of electric utility 
companies, and economic development organizations. Other orga- 
nizations that may be interested in the data presented in this 
publication include manufacturers of electric power equipment and 
marketing organizations. In the public sector, the readers of this 
publication include analysts, researchers, statisticians, and other 
professionals engaged in regulatory, policy, and program areas. 
These individuals are generally associated with the Congress, 
other legislative bodies, State public utility commissions, universi- 
ties, and national strategic planning organizations. 


9273 (DOE/FE—0286) Clean coal technology: Export fi- 
nance programs. USDOE, Washington, DC (United States). 30 
Sep 1993. 123p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94004242. Source: OSTI; NTIS; GPO 
Dep. 

Participation by US firms in the development of Clean Coal. 
Technology (CCT) projects in foreign countries will help the United 
States achieve multiple national objectives simultaneously— 
addressing critical goals related to energy, environmental 
technology, industrial competitiveness and international trade. US 
participation in these projects will result in an improved global envi- 
ronment, an improvement in the balance of payments and an 
increase in US jobs. Meanwhile, host countries will benefit from the 
development of economically- and environmentally-sound power 
facilities. The Clean Air Act Amendments of 1990 (Public Law 101- 
549, Section 409) as supplemented by a requirement in the Energy 
Policy Act of 1992 (Public Law 102-486, Section 1331(f)) requires 
that the Secretary of Energy, acting through the Trade Promotion 
Coordinating Committee Subgroup on Clean Coal Technologies, 
submit a report to Congress with information on the status of rec- 
ommendations made in the US Department of Energy, Clean Coal 
Technology Export Programs, Report to the United States 
Congress, February 1992. Specific emphasis is placed on the ade- 
quacy of financial assistance for export of CCTS. This report fulfills 
the requirements of the Act. In addition, although this report 
focuses on CCT power projects, the issues it raises about the fi- 
nancing of these projects are also relevant to other CCT projects 
such as industrial applications or coal preparation, as well as to a 
much broader range of energy and environmental technology pro- 
jects worldwide. 


9274 (ECN-C—93-098) Evaluation report OPET-Action 131: 
Management training and technology tour Russian directors in 
the Netherlands. Looijestein, C.J. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Dec 1993. 28p. Order 
Number DE94738543. Source: OSTI; NTIS; Available from the li- 
brary of the Netherlands Energy Research Foundation (ECN), P.O. 
Box 1, 1755 ZG Petten (Netherlands). 

The former title of OPET 131 was Taking Russia’s Electricity 
Supply Industry into Private Ownership. 

At the request of he General Directorate of Energy (DG XVII) of 
the Commission of the European Communities (EC), Russian top- 
managers have been invited to attend a training programme in EC 
electric power supplying companies. The programme was realized 
as a combination of management training and a technology tour in 
1993 from 29th November to 6th December in the Netherlands and 
continued until 10 December in Belgium. The overall aims of the 
programme were to give insight into western organization and 
management principles in the energy sector, also to give insight 
into the managerial approach of a market-economy of the electric- 
ity sector, to give support in introducing new technology, and to 
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give a presentation of relevant companies in the field of energy 
and environment, 


9275 (NREL/TP—462-5049) Analysis of recent projections 
of electric power demand. Hudson, D.V. Jr. National Renewable 
Energy Lab., Golden, CO (United States). Aug 1993. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. Order Number DE92016447. Source: OSTI; 
NTIS; GPO Dep. 

This report reviews the changes and potential changes in the out- 
look for electric power demand since the publication of Review and 
Analysis of Electricity Supply Market Projections (B. Swezey, SERI/ 
MR-360-3322, National Renewable Energy Laboratory). Forecasts 
of the following organizations were reviewed: DOE/Energy Informa- 
tion Administration, DOE/Policy Office, DRV/McGraw-Hill, North 
American Electric Reliability Council, and Gas Research Institute. 
Supply uncertainty was briefly reviewed to place the uncertainties 
of the demand outlook in perspective. Also discussed were oppor- 
tunities for modular technologies, such as renewable energy 
technologies, to fill a potential gap in energy demand and supply. 


9276 (NUTEK-R-93-36) The technical production capacity 
of electric power in Sweden: A cosultancy study. Calminder, B. 
(K-Konsult, Stockholm (Sweden)); Isaksson, H.; Westerlund, R. 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). 1993. 25p. (In Swedish). Order 
Number DE94740281. Source: OSTI; NTIS. 

The aim of this study is to make a survey of the technical maxi- 
mal electric power generation. The study is especially concentrated 
upon municipal and industrial cogeneration. During 1991/92 the 
municipal cogeneration produced 3.1 TWh electricity. The maxi- 
mum is calculated to 6.5 TWh. During optimal conditions the total 
production of electric power would amount to 193 TWh, which is 
44 TWh more than the demand for 1992. The same conditions 
would also lead to a 8-9 TWh reduction of electricity consumption 
in certain electric boilers and electrical driven heat pumps, 


9277 (NUTEK-R-93-37) Productivity and efficiency within 
Swedish electric power distribution. Hjalmarsson, L. (Gothen- 
burg Univ. (Sweden). Dept. of Economics); Veiderpass, A. Swedish 
National Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 1993. 46p. (in Swedish). Order Number 
DE94740282. Source: OSTI; NTIS. 

The aim of this report is to show how efficiency measures 
calculated for electric utilities is a theoretically more satisfactory al- 
ternative to partial performance indicators. The report is justified 
from two different points of view; the development towards a 
deregulated and competition exposed Swedish electricity market 
with increased demand of efficiency within power distribution, and 
the development of methods within productivity- and efficiency re- 
search. 15 refs, 5 figs, 2 tabs. 


9278 (ORNL/FTR-4810) Travel to Hungary to attend the 
US Electric Power Technologies Conference: Foreign trip re- 
port, September 19-22, 1993. Bauer, D. Oak Ridge National Lab., 
TN (United States). 15 Oct 1993. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94002187. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The traveler attended the US Electric Power Technologies Con- 
ference in Budapest, Hungary. This conference was attended by 
102 attendees from East and Central Europe and the former Soviet 
Union (FSU)' as well as power technology suppliers from the 
United States. Its purpose was to take up from where a similar 
conference left off one year earlier in Prague, Czechoslovakia. Its 
purpose was to discuss how the power technology needs in East- 
ern Europe and the FSU might have changed since the Prague 
conference a year earlier and assess how those changes, in turn, 
might affect markets for US power technologies and services. The 
traveler attended the conference with and for the nuclear exports 
officer within the Office of Nuclear Energy (DOE). In addition to at- 
tending the plenary sessions at which energy leaders from Eastern 
Europe and the FSU described their individual energy circum- 


stances and needs, the traveler moderated one of eight 
workshops. 
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9279 (SAND-93-3900) Battery energy storage: A prelimi- 
nary assessment of national benefits (the Gateway Benefits 
Study). Akhil, A. (Sandia National Labs., Albuquerque, NM (United 
States)); Zaininger, H.; Hurwitch, J.; Badin, J. Sandia National 
Labs., Albuquerque, NM (United States). Dec 1993. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94005500. Source: OST]; 
NTIS; GPO Dep. 

Preliminary estimates of national benefits from electric utility ap- 
plications of battery energy storage through the year 2010 are 
presented along with a discussion of the particular applications 
studied. The estimates in this report were based on planning infor- 
mation reported to DOE by electric utilities across the United 
States. Future studies are planned to refine these estimates as 
more application-specific information becomes available. 


2980 Consumption and Utilization 
Refer also to citation(s) 9192, 9246, 9469, 9503 


9280 (DOE/EIA-0035(94/01)) Monthly energy review, 
January 1994. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Energy Markets and End Use. 
Jan 1994. 170p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94005872. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This publication contains statistical information and data analysis 
of energy production and consumption within the major energy in- 
dustries of petroleum, natural gas, coal, electricity, nuclear energy 
and oil and gas resource development. Energy production during 
October 1993 totaled 5.5-quadrillion Btu, a 3.0 percent decrease 
from the level of production during October 1992. Coal production 
decreased 5.6 percent, petroleum production decreased 3.4 per- 
cent, and natural gas production increased 1.9 percent. All other 
forms of energy production combined were down 6.0 percent from 
the level of production during October 1992. Energy consumption 


during October 1993 totaled 6.7 quadrillion Btu, 0.9 percent above 
the level of consumption during October 1992. Natural gas con- 


sumption increased 6.5 percent, coal consumption rose 2.9 
percent, and petroleum consumption was down 1.3 percent. Con- 
sumption of all other forms of energy combined decreased 5.5 
percent from the level of 1 year earlier. 


9281 (NUTEK-R-93-38) Coal-93. Sparre, C. Swedish Na- 
tional Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 1993. 38p. (In Swedish). Order Number 
DE94740283. Source: OSTI; NTIS; INIS. 

The following report deals with the use of coal and coke during 
1992. Some information about technics, environmental questions 
and markets are also given. The use of steamcoal for heating pur- 
poses has been reduced by about 10 percent during 1992 to the 
level of 1.1 million ton. This is the case for both heat generating 
boilers and co-generation boilers. On the other hand, the electricity 
production in the cogeneration plants have increased, mainly for 
tax reasons. The minor plants have increased their use of forest 
fuels, LPG and NG. During 1987 coal was used in 18 hotwater 
plants and 11 cogeneration plants. For 1992 these figures are 5 
and 9. Taxes and environmental reasons explain this trend. The in- 
dustry has reduced its use of steamcoal by 140 000 tons to about 
700 000 tons. The reason is a cut down of production in particularly 
the cement industry and the mineral wool industry. The steamcoal 
import was 1.2 million tons during 1992, the same as the year be- 
fore. The import has been lower than the consumption during the 
last years. The companies have reduced their stocks because of 
changed laws about emergency stocks. The average price of 
steamcoal imported in Sweden in 1992 was 272 SEK/ton or 25 
SEK/ton lower than in 1991. The coal market during 1992 was af- 
fected by smaller consumption in Europe, shut downs of European 
mines and decreasing prices. Among other things independent 
mines in Russia and Poland have dumped low quality coals. A 
structuring of both process and quality has now begun. Western 
companies have for instance started joint ventures with Russian 
companies and supplied washing- and classifying equipments. All 
Swedish plants meet their emission limits of dust, SO2 and NO, 
given by county administrations or concession boards. 13 tabs. 





9282 (PNL-8756-Vol.3) Patrick Air Force Base integrated 
resource assessment: Volume 3, Resource assessment. San- 
dusky, W.F.; Parker, S.A.; King, D.A.; Wahlstrom, R.R.; Elliott, 
D.B.; Shankle, S.A. Pacific Northwest Lab., Richland, WA (United 
States). Dec 1993. 258p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94006429. Source: OSTI; NTIS; GPO Dep. 

The US Air Force has tasked the Pacific Northwest Laboratory 
(PNL) in support of the US Department of Energy Federal Energy 
Management Program to identify, evaluate, and assist in acquiring 
all cost effective energy projects at Patrick Air Force Base (AFB). 
This is part of a model program that PNL is designing to support 
energy-use decisions in the federal sector. This report provides the 
results of the fossil fuel and electric energy resource opportunity 
(ERO) assessments performed by PNL at Patrick AFB which is lo- 
cated south of Cocoa Beach, Florida. It is a companion report to 
Volume 1, Executive Summary, and Volume.2, Baseline Detail. The 
results of the analyses of EROs are presented in 11 common en- 
ergy end-use categories. A narrative description of each ERO is 
provided, including information on the installed cost, energy and 
dollar savings, impacts on operations and maintenance, and, when 
applicable, a discussion of energy supply and demand, energy se- 
curity, and environmental issues. A description of the evaluation 
methodologies and technical and cost assumptions is also provided 
for each ERO. Summary tables present the cost-effectiveness of 
energy end-use equipment before and after the implementation of 
each ERO and present the results of the life-cycle cost analysis in- 
dicating the net present value and value index of each ERO. 
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Refer also to citation(s) 8500, 8612, 8629, 9192, 9219, 9258, 
9424, 9426, 9445, 9457, 9458, 9459 


9283 (CONF-921114-, pp. 423) Market opportunities today 
and tomorrow for fuel cell technologies. Barnett, B.M. (Arthur D. 
Little Inc., Cambridge, MA (United States)); Teagan, W.P.; Klein- 
schmidt, D.E. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

A wide variety of government-assisted and utility-assisted fuel 
cell development programs are underway around the world. The 
emphasis of these programs covers a range of technologies and 
defines various attractive end uses. Nevertheless, in the past, fuel 
cells have been viewed as something of a homogeneous technol- 
ogy (i.e., if the cost of fuel cells reaches $1500/kW, the market 
opportunities will be huge). In fact, potential fuel cell market 
segments differ dramatically. The characteristics of the market seg- 
ments, as well as the attributes of the competing technologies, 
uniquely define the variation in basis of competition from segment 
to segment. The various fuel cell technologies match up in strik- 
ingly different ways as potential power generation technologies in 
these various market segments. It is necessary to focus on those 
key applications where fuel cells will be most competitive in the 
near/medium/long term, given this heterogeneous situation, to max- 
imize the success of fuel cells. The analyses presented in this talk 
illustrate why there are prospective markets today for fuel cell tech- 
nologies in some market segments and will outline how the various 
fuel cell technologies will experience expanded market opportuni- 
ties in the different market segments and geographic regions in the 
future. 


9284 (CONF-921114—, pp. 424-427) “What if the grid were 
the backup?” Distributed fuel cell power and its implications 
for electric utilities. Wichert, R.P. (Sacramento Municipal Utility 
District, CA (United States)); Rose, R. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Advances in fuel cell stack technology, fuel reforming and hydro- 
gen purification and storage shortly will enable commercialization of 
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a wide range of fuel cell systems rated at 2 MW and below. Cus- 
tomers eventually will be able to order fuel cells in custom sizes, at 
a cost of $1,000 to $2,000 per kilowatt, and chose among a range 
of efficiencies, heat/power options and fuel choices. Gas utilities 
are supporting development of these systems today. They have 
substantial potential for modern electric utilities as well. Fuel cells 
and other modular energy system components will help force utility 
managers to think in nontraditional ways about power generation 
and transmission. With so many distributed options coming avail- 
able, it is even possible to think of the grid as the backup system. 


9285 (CONF-921114-—, pp. 428-432) Evaluating the cost ef- 
fectiveness of distributed fuel cells: Assessing high value 
applications. El-Gasseir, M. (Rumla, Inc., San Francisco, CA 
(United States)); Rastler, D.M. Courtesy Associates, Inc., Washing- 
ton, DC (United States). [1992]. From Fuel cell seminar; Tucson, 
AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 
1992: Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Utility system planners have long recognized the potential bene- 
fits of siting small increments of distributed power close to the 
source of demand. However, quantification of these benefits and 
market penetration of distributed generation has been difficult be- 
cause of lack of adequate assessment tools. Earlier EPRI work in 
assisting utility system planners in quantifying the value of dis- 
tributed fuel cells needed to be updated and brought consistent 
with current utility resource and demand-side planning trends. This 
paper reports on recent EPRI work to develop a framework to eval- 
uate the cost-effectiveness of distributed power generation, in 


general, with specific application to distributed fuel cell power sys- 
tems. 


9286 (CONF-921114-, pp. 433-436) Evolution toward a 
market responsive IMHEX® fuel cell product. Woods, R.R. (M-C 
Power Corp., Burr Ridge, IL (United States)); Lighthipe, R.W.; Rat- 
cliffe, C.T.; Racine, W.C. Courtesy Associates, Inc., Washington, 
DC (United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

The success of fuel cell technology depends on the responsive- 
ness of developers to the needs and requirements of the power 
generation industry and their customers. Developers must continu- 
ously seek direction from their future customers to ensure that the 
products under development satisfy customer's requirements. 
These customers must also directly participate in the development 
process to guarantee that they fully understand the evolving prod- 
uct’s capabilities and limitations. Only through this interaction can 
both the customer and developer implement responsive enhance- 
ments to the product development process. The Alliance to 
Commercialize Carbonate Technology (ACCT) is an association of 
end users and the IMHEX® development team. The mission of the 
alliance is to stimulate the rapid and effective commercialization of 
market-responsive IMHEX@® fuel cell power plants. Even the 
acronym, ACCT, depicts this important concept of synergistic ac- 
tions toward a common goal. The alliance stimulates direct end 
user input and creates a strong partnership between customers 
and the development team. To date, over 40 organizations are ac- 
tively participating in ACCT. They represent the broad spectrum of 
potential customers: electric utilities; gas utilities; independent 
power producers; gas pipeline companies; gas producers; and in- 
dustrial customers. There are four key participation elements: 
participate actively in the program; identify and represent the mar- 
ketplace; define product requirements; and stimulate demand for 
market entry products. The commercialization program has four in- 
tegrated elements: technology development; field verification; 
manufacturing; and market development. 


9287 (CONF-921114—, pp. 437-441) Preparing for commer- 
cialization: The collaboration matures. Serfass, J.A. (Technology 
Transition Corp., Washington, DC (United States)); Glenn, D.R.; 
Claussen, R.W. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 
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The challenge of fuel cell commercialization is satisfying the 
requirements of both the supplier and the market in a setting com- 
plicated by economic, technological and external uncertainties. To 
lower costs for mature power plants, substantial production vol- 
umes with a significant investment in manufacturing facilities are 
required. This is all dependent on the developer's confidence in the 
ultimate market; yet market acceptance by buyers requires an ade- 
quate demonstration of technical performance and an assurance 
that these lower costs can be reached. A new approach has been 
necessary to sever this difficult circle. Hailed as an innovative ex- 
ample of how to bring major, new energy technologies to market, 
the Fuel Cell Commercialization Group (FCCG), formed in 1990, is 
developing the “market-pull” necessary to achieve commercial 
availability of megawatt-scale fuel cells by the late 1990s. The rea- 
son for the FCCG’s formation, and the focus of the efforts of this 
buyers group, is the Direct Fuel Cell (DFC) technology created by 
Energy Research Corp. (ERC) of Danbury, CT. 


9288 (CONF-921114—, pp. 442-445) Strategic planning for 
molten carbonate fuel cell development and commercializa- 
tion. Williams, M.C. (USDOE Morgantown Energy Technology 
Center, WV (United States)); Mayfield, M.J. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The National Energy Strategy emphasizes the need to develop 
high-efficiency, environmentally acceptable, advanced energy con- 
version technologies for the generation of electricity. Congress has 
appropriated funding for the development and commercialization of 
these advanced energy conversion technologies. The molten car- 
bonate fuel cell (MCFC) has been identified as a promising energy 
conversion product for development and commercialization. An 
MCFC Product Team has been established to strategraphically 
plan for MCFC development and commercialization. An MCFC 
product plan and a DOE multiyear plan have been prepared. 
Market pull was assessed indicating MCFC’s have a place in a de- 


centralized power industry future. Natural gas availability appears 
to play a key role in MCFC commercialization. Several strategic is- 
sues have been identified. MCFC’s must undergo continuing 
product refinement to ensure that durability and cost reduction 
through modularization and stack manufacturing scale-up occurs. 
MCFC's face significant competition from competing technologies. 


9289 (CONF-921114—, pp. 585-588) Molten carbonate fuel 
cell cogeneration plant in Sweden: A technical and economi- 
cal feasibility study. Ramskoeld, A. (Vattenfall Energisystem AB, 
Vaellingby (Sweden)); Carlstedt, N.E.; Spante, L. Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Vattenfall has studied the status of fuel cell development since 
1989. Since fuel cells seem to be a promising technology with high 
efficiency, extremely low emissions, stable operation, even at part- 
load, and capable of supplying heat or steam, Vattenfall has 
ordered a first demonstration plant. It is a 50 KW PAFC unit and it 
will be delivered by Fuji Electric in December 1992. Since 1990 
Vattenfall has conducted feasibility studies in order to find the most 
efficient system configuration for Vattenfall’s needs and to identify 
the parameters that determine when fuel cell technology will be 
commercially feasible in Sweden. This paper will present the po- 
tential in Sweden for cogeneration based on fuel celis and the 
simulation of a 1 MW MCFC cogeneration plant with external re- 
forming, anode & cathode gas recycling and district heating. A 
molten carbonate fuel cell system is chosen as MCFC has the pos- 
sibility of becoming a high efficiency power generation system and 
at the same time a high temperature waste heat recovery source. 


9290 (CONF-921114—, pp. 589-591) SCAQMD air quality 
goals and fuel cells. George, R.S. (South Coast Air Quality Dis- 
trict, Diamond Bar, CA (United States)). Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 
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Air quality regulations are among the primary propelling forces 
for the current development and interest in fuel cells. South Coast 
Air Quality Management District (SCAQMD) is one of the most im- 
portant air quality districts in the country. Its rules and regulations 
usually become the blueprint for air quality regulations for other re- 
gions in the country. Acquiring a bird’s eye-view of SCAQMD goals 
should enable the readers to get a glimpse of what might happen 
elsewhere. The District is confronted with a major challenge: De- 
spite tangible progress over the last twenty years, the South Coast 
Air Basin continues to be in serious violation of federal and state 
air quality standards. For example, ozone levels are approximately 
3 times the Federal standard. The District's challenge is to reduce 
air pollution to meet all federal and state health-based standards in 
as short a time as possible. To do so, in 1989 — and later, updated 
every two years — SCAQMD prepared one of its most important 
planning and policy documents: the Air Quality Management Plan 
for the South Coast Basin. The plan maps out an ambitious set of 
contro! strategies to meet state and federal standards by the year 
2010. SCAQMD support for fuel cell technology is evidenced by its 
Technology Advancement Office participation and/or sponsorship of 
several fuel cell programs. Some examples include being the first 
host-site for IFC’s 200 kW phosphoric acid fuel cell; the sponsor- 
ship of the demonstration of the MC Power’s first commercial size 
molten carbonate fuel cell at Unocal, Brea, CA; the establishment 
by SCAQMD's Board of a Locomotive Propulsion System Task 
Force to examine the application of fuel cells for rairoads; and the 
sponsorship of an Ad-Hoc Coalition in Fuel Cells for Transportation 
to seek public and private funding for fuel cell development for mo- 
bile sources. 


9291 (DOE/CE/35038-T1) Management support services 
to the Office of Utility Technologies: Final technical report. 
BNF Technologies, Inc., Alexandria, VA (United States). 16 Dec 
1993. 157p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-91CE35038. Order Number 
DE94004329. Source: OSTI; NTIS; GPO Dep. 

The Office of Utility Technologies works cooperatively with indus- 
try and the utility sector to realize the market potential for energy 
efficiency and renewable energy technologies. Under this contract, 
BNF has provided management support services for OUT R&D ac- 
tivities for the following Program offices: (1) Office of Energy 
Management; (2) Office of Solar Energy Conversion; (3) Office of 
Renewable Energy Conversion; and (4) Deputy Assistant Secretary. 
During the period between 4/17/91 and 9/17/93, BNF furnished the 
necessary personnel, equipment, materials, facilities and travel re- 
quired to provide management support services for each of the 
above Program Offices. From 9/18/93 to 12/17/93, BNF has been 
involved in closeout activities, including final product deliverables. 
Research efforts that have been supported in these Program Of- 
fices are: (1) for Energy Management — Advanced Utility Concepts 
Division; Utility Systems Division; Integrated Planning; (2) for Solar 
Energy Conversion — Photovoltaics Division; Solar Thermal and 
Biomass Power Division; (3) for Renewable Energy Conversion — 
Geothermal Division; Wind, Hydroelectric and Ocean Systems Divi- 
sion; (4) for the Deputy Assistant Secretary — support as required 
by the Supporting Staff. This final report contains summaries of the 
work accomplished for each of the Program Offices listed above. 


9292 (DOE/FTR-94001284) Travel to Africa to characterize 
the potential for a renewable energy based rural development 
program: Foreign trip report, August 21-September 7, 1993. 
Jones, GJ. Sandia National Labs., Albuquerque, NM (United 
States). 27 Sep 1993. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. Order Num- 
ber DE94001284. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

| was a member of a four-person US team whose mission was 
to characterize the potential for a renewable-energy based rural 
development program in the southern African countries of 
Botswana, Lesotho, and Zambia. These countries were selected 
based on prior discussions with Southern African Development 
Community (SADC) and on the results of meetings held during 
SOLTECH93. The team, led by Frank Stewart, the present Acting 
Assistant Secretary for Energy Efficiency and Renewable Energy, 
met with decision makers in government, in the educational com- 
munity, and in the industrial and financial sectors in each country. 





The goal was to learn of their plans for rural development, their 
commitment as demonstrated by policy actions, and the financial 
and technical infrastructures present to support such activities. The 
team found government officials were very familiar with the poten- 
tial for renewable technologies in rural development, and that the 
industry is anxious to work with US industry. There are policies 
and programs in place in Botswana that would support the defini- 
tion of a sustainable program, and there is interest in establishing 
similar structures in Lesotho. The economic situation in Zambia 
seems to preclude a rural development program being established 
in the near future, although contact should be maintained with 
Zambian decision makers and industry. 


9293 (NUTEK-R-93-33) Policy for more efficient energy 
utilization and renewable energy sources in IEA-countries: A 
consultancy study. Garay, J. (JG Utvaerderingar (Sweden)). 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). Sep 1993. 114p. (In Swedish). Or- 
der Number DE94740279. Source: OSTI; NTIS. 

The aim of this report is to describe the kind of management 
instruments used in the different IEA-countries to promote more ef- 
ficient energy utilization and use of renewable energy sources, and 
the differences compared to the Swedish substitution programme. 
With renewabie is meant solar power, wind power and biomass fu- 
els. With efficient energy utilization is meant a reduction of the 
specific energy consumption, substitution from one to an other en- 
ergy source, or the shifting of the use form one point of time to 
another. 


9294 (ORNL-6772) Report on the study of the tax and 
rate treatment of renewable energy projects. Hadley, S.W.; Hill, 
L.J.; Perlack, R.D. Oak Ridge National Lab., TN (United States). 
Dec 1993. 135p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94005693. Source: OSTI; NTIS; GPO Dep. 

This study was conducted in response to the requirements of 
Section 1205 of the Energy Policy Act of 1992 (EPACT), which 
states: The Secretary (of Energy), in conjunction with State regula- 
tory commissions, shall undertake a study to determine if 
conventional taxation and ratemaking procedures result in eco- 
nomic barriers to or incentives for renewable energy power plants 
compared to conventional power plants. The purpose of the study, 
therefore, is not to compare the cost-effectiveness of different 
types of renewable and conventional electric generating plants. 
Rather, it is to determine the relative impact of conventional 
ratemaking and taxation procedures on the selection of renewable 
power plants compared to conventional ones. To make this deter- 
mination, we quantify the technical and financial parameters of 
renewable and conventional electric generating technologies, and 
hold them fixed throughout the study. Then, we vary taxation and 
ratemaking procedures to determine their effects on the financial 
criteria that investor-owned electric utilities (IOUs) and nonutility 
electricity generators (NUGs) use to make technology-adoption de- 
cisions. In the planning process of a typical utility, the opposite is 
usually the case. That is, utilities typically hold ratemaking and tax- 
ation procedures constant and look for the least-cost mix of 
resources, varying the values of engineering and financial parame- 
ters of generating plants in the process. 


9295 (SEI-EED-21) Summary of the Zambia Charcoal 
Industry Workshop. Hibajene, S.H. (Department of Energy (Zam- 
bia). Ministry of Energy and Water Development); Chidumayo, 
E.N.; Ellegaard, A. Stockholm Environment Inst. (Sweden). 1993. 
87p. (CONF-9305321—Summ.: Zambia Charcoal Industry Work- 
shop. Policy and Management Challenges for the Future, Siavonga 
(Zambia), 10-14 May 1993). Order Number DE94740273. Source: 
OSTI; NTIS. 

Published in collaboration with SIDA. 

Charcoal is the most important household fuel in urban Zambia. 
It meets the energy needs of about 83% of urban households. With 
an urbanization level of 42%, charcoal is the major source of 
energy for more than a third of the population. In spite of its signifi- 
cant position in the energy balance, planning for management of 
charcoal supply and distribution has not received adequate atten- 
tion over the years. The Ministry of Energy and Water Development 
is in a process of formulating an energy policy for Zambia. This will 
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be achieved through a series of workshops at which issues per- 
taining to various energy sub-sectors shall be discussed and policy 
proposals formulated. The workshop on the Charcoal Industry was 
one of these workshops for policy formulation. The framework for 
the seminar consisted of a limited number of themes to which ap- 
propriate studies should provide answers: - the institutional/ 
organizational framework of the wood fuel industry, i.e. provide a 
review of the various institutions that are involved in the industry 
and how these relate and/or conflict; - sustainable production and 
management of wood resources for energy purposes; - environ- 
mental and health aspects of wood fuel production and use; -the 
economics of charcoal and alternatives. Material relevant to these 
themes has been extracted from the various project reports under 
the programme, and this document presents the main issues from 
the projects. Most of this summary was prepared for, and used at, 
the workshop. To the present edition has been added results of 
projects that were not completed at the time of the workshop. 
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9296 (ASCU-86-15, pp. E67-E68) Study of different sys- 
tems with liquid metals utilizing solar energy. Branover, H. 
(Center of MHD Stusies and Training, Ben Gurion University, Beer 
Sheva (Israel)); El-Boher, A.; Lessin, S.; Unger, Y. Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Applied Solar Calculations 
Unit. Feb 1986. 151p. (in English, Hebrew). (CONF-8602186-: 1. 
Sede Boger symposium on solar electricity production, Sede Boger 
(Israel), 23-24 Feb 1986). In Proceedings of the first Sede Boger 
workshop on solar electricity production. Order Number 
DE94612284. Source: OSTI; NTIS (US Sales Only); INIS. 

The OMACON (Optimized Magnetohydrodynamic Conversion) 
systems has been chosen for this presentation. Two solar applica- 
tions are presented: 1. The solar power tower. 2. Medium 
temperature solar line focus collectors. 


9297 (DOE/ET/10815-224) The Magnetohydrodynamics 
Coal-Fired Flow Facility technical progress report, July 1, 
1993-September 30, 1993. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. Dec 1993. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
79ET10815. (UTSI-93-10). Order Number DE94005338. Source: 
OSTI; NTIS; GPO Dep. 

In this quarterly technical progress report, UTSI reports on a 
multi-task research contract directed toward developing the tech- 
nology for an MHD steam combined cycle power plant. During the 
period two tests were conducted in the DOE Coal Fired Flow 
Facility. Both of these tests were part of the western coal proof-of- 
concept (POC) test series. The report describes the performance 
of the tests and provides some preliminary performance data on 
particulate removal systems during the tests. The performance of 
ceramic tubes being tested for high temperature air heater applica- 
tion is described. Performance of advanced diagnostics equipment 
from both UTS! and MSU is summarized. The results of experi- 
ments designed to determine the effects of potassium compounds 
on combustion are included. Plans for analysis of metal tube speci- 
mens previously removed from the test train are discussed. 
Modeling and analysis of previous test data include a deposition 
model to predict ash deposition on tubes, mass balance results, 
automated data screening and chemical analyses and the data 
base containing these analyses. Laboratory tests on sealing ce- 
ramic tubes and corrosion analyses of previously tested tubes are 
reported. 


9298 (DOE/PC/79672-T8) MHD Seed Recovery/ 
Regeneration — Phase Il: Quarterly report, June-August 1993. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79672. Order Number 
DE94006772. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the following tasks: (Task 1) design, re- 
furbish, and operate potassium formate (“backend”) system, (Task 
2) design, construct, and operate the calcium formate production 
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proof-of-concept (“frontend”) unit, (Task 5) project management and 
control, and (Task 6) Western seed studies. An outline for the final 
report is provided at the end of this document. 


9299 (NUTEK-NYEL-93-4) More efficient magnetohydro- 
dynamic energy conversion: Studies of dynamic electrode 
surfaces with high emissivity. Holmlid, L. (Chalmers Univ. of 
Technology and Gothenburg Univ. (Sweden). Dept of Physical 
Chemistry). Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). 1993. 10p. (In 
Swedish, English). Project NUTEK-616-052. Order Number 
DE94743526. Source: OSTI; NTIS. 

The most important conclusion which can be drawn from our re- 
search on MHD generators is that the MHD technique will be 
competitive for the generation of electricity from combustion pro- 
cesses for a long time to come. A rapid introduction demands that 
MHD channels with higher plasma conductivity than the present 
ones will be developed. Such channels can be constructed also for 
the burning of biomass. They are however dependent on electrode 
surfaces which can emit and carry very large current densities. We 
have developed the only known method so far which can give such 
surfaces. They are covered by a layer of Rydberg matter, which is 
not stationary but is formed in the process. Current densities of the 
order of 100 000 A/m* have been measured at low pressures with 
such dynamical electrode surfaces. A construction which should 
work also in high pressures in an MHD channel has been de- 
signed, but actual testing can not be performed since the support 
from NUTEK has been discontinued. 
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9300 (NUTEK-NYEL-—93-5) Thermionic energy conversion 
heat - electric power. Holmlid, L. (Gothenburg Univ. and 
Chalmers Univ. of Technology (Sweden)); Svensson, R. Swedish 
National Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). Sep 1993. 10p. (In Swedish). Project NUTEK- 
411-233. Order Number DE94743535. Source: OSTI; NTIS. 

Research and development related to Thermionic Energy Con- 
verters (TEC) in Holland and Sweden is directed towards terrestrial 
applications, while the development work in Russia and the US pri- 
marily is directed towards thermionic nuclear reactor for use in 
space. We have during the project continued our work on the uti- 
lization of the so called Rydberg matter in converters. Our patented 
construction has very good (low) values of the barrier index (figure 
of merit for the converter), probably the lowest ones ever mea- 
sured. International patents have been applied for as well. We can 
summarize the achievements of the project such that solutions to 
practically all the problems related to the inner function of 
thermionic converters have been found. During this year a large 
number of studies have been carried out concerning the properties 
of the Rydberg matter in the TEC, and related to the highly excited 
states of Cs which exist in the TEC, partially in cooperation with an 
American research company. An international conference within 
the TEC field has been arranged in Gothenburg. Two Ph.D. theses 
are also under completion within the project. 
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9301 (CONF-921114—, pp. 1-7) Fuel cell demonstrations 
world-wide. Sugimoto, Takeshi (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)); Sjunnesson, 
L.A.; Gillis, E.A. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: Pro- 


gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 


There are more than 100 fuel cell power plant installations that 
are or will be in operation world-wide during the next two years. 
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These will be operated by users of the technology, primarily elec- 
tric and gas utilities but with several industrial and commercial 
users as well. One purpose of this paper is to provide information 
about the locations of the individual installations, who the operators 
and manufacturers are, and where appropriate to list other cospon- 
sors of the projects. It is hoped that this will provide sufficient 
information for people considering the use of fuel cells to visit one 
or more of the installations. 


9302 (CONF-921114—, pp. 8-12) Fuel cells for transporta- 
tion — a global perspective. Patil, P.G. (USDOE Office of 
Transportation Technologies, Washington, DC (United States)). 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Globally, the number of motor vehicles is increasing at a far 
faster rate than the rise in world population. As a result, air quality 
is a serious problem in the major urban areas of the world due to 
motor vehicle emissions. As the worldwide motor vehicle popula- 
tion continues to grow, despite progress in vehicle emission control 
technologies, technological breakthroughs providing alternatives to 
the internal combustion engine will be required in order to attain 
clean, healthy air. Fuel cells offer the best prospects for providing 
such an alternative. In order to make fuel cell vehicles a reality, 
many organizations throughout the world have active research and 
development programs on fuel cells for transportation. Phosphoric 
acid (PAFC), alkaline (AFC), polymer (PEFC), and solid oxide 
(SOFC) fuel cells are all being considered for vehicle applications. 
Fuel cells operate with significantly higher fuel efficiency and 
greatly reduced emissions compared with internal combustion en- 
gines. Fuel cells are capable of running on methanol, ethanol, 
natural gas, propane, or other hydrocarbon fuels. Thus, fuel cell 
vehicles can have a major global impact on reducing petroleum 
consumption and improving air quality. 


9303 (CONF-921114-, pp. 13-16) Status of MCFC stack 
technology at Hitachi. Kahara, Toshiki (Hitachi, Ltd., Ibaraki 
(Japan)); Ohtsuka, Keizou; Takashima, Sei; Takeuchi, Masato; 
Fukui, Yutaka; Fujimura, Hidekazu. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Celi 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

In the first stage of the second phase of MCFC research and de- 
velopment program in Japan, the targets are development of 
100kW class stack with large cell size (1m? class) and trial of en- 
durance tests over 5000 hours. Hitachi has developed Multiple 
Large Capacity (MLC) Type cell structure to enlarge cell size over 
im‘. The first 25kW class stack was tested under atmospheric 
pressure in FY 1989. In FY 1990, the second 25kW class stack 
was assembled. The stack was operated for 5700 hours under at- 
mospheric pressure and pressurized conditions to 6ata (0.59 Mpa). 
Besides the stack development, cell component technologies such 
an anti-creep anode, control of electrode pore structures, anti- 
corrosion materials, and separator plate structures for effective 
cooling are developed. Hitachi is planning to conduct 100kW test 
on February 1993 with the development components. 


9304 (CONF-921114-—, pp. 17-20) Development of indirect 
internal reforming moiten carbonate fuel cell. Ohtsuki, J. (Kan- 
sai Electric Power Co., Amagasaki, Hyogo (Japan)); Seki, T.; 
Takeuchi, S.; Kusunoki, A.; Sasaki, A.; Murahashi, T.; Nishiyama, 
E. Courtesy Associates, Inc., Washington, DC (United States). 
[1992]. From Fuel cell seminar; Tucson, AZ (United States); 29 Nov 
- 2 dec 1992. In Fuel Cell Seminar, 1992: Program and abstracts. 
677p. Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Kansai Electric Power Company and Mitsubishi Electric Cor- 
poration have started development of an indirect internal reforming 
molten carbonate fuel cell (IIR MCFC) since 1988. A MCFC is 
classified into two types from the view point of the reforming pro- 
cess. One is an external reforming type with the reformer installed 
separately from the stack. The other is an internal reforming type 
with the reformers assembled inside in the stack itself. In terms of 
the reforming catalyst loading way in the stack, the internal reform- 
ing type has a direct and an indirect internal reforming type. The 





IR MCFC has several advantages: high efficiency is expected be- 
cause of efficient utilization of heat from the cell reaction to the 
reforming reaction; longer service life is expected by means of 
loading the reforming catalyst in the cell separated from the elec- 
trolyte vapor which causes deactivation of the forming catalyst. A 3 
kW class stack in 1989, a 10 kW class stack in 1990, a 30 kW 
class stack in 1991 were operated successfully and a 100kW class 
stack has been tested since May in 1992. 


9305 (CONF-921114-—, pp. 21-24) Status of MCFC technol- 
ogy at M-C Power — 1992. Benjamin, T.G. (M-C Power Corp., Burr 
Ridge, IL (United States)); Laurens, R.M.; Whelan, M.P. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue! Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

M-C Power Corporation (MCP) was formed in 1987 to scale-up 
and commercialize molten carbonate fuel cell MCFC stacks based 
on the cell technology and internally manifolded heat exchanger 
(IMHEX®) stack concepts developed by the Institute of Gas Tech- 
nology (IGT). MCFC technology at MCP has developed to the 
point where prototype commercial-scale continuous active-area 
component manufacturing has been established. The IMHEX® 
concept and technology have been demonstrated in a subscale tall 
stack and a full-area 20 kW stack at MCP in addition to several 
subscale short stacks at IGT. Stack performance and immunity to 
electrolyte pumping have been conclusively verified. A second full- 
area 20 kW stack is currently being fabricated, and design of a 
third is in progress. 


9306 (CONF-921114—, pp. 25-28) Recent status of IHI 
MCFC stack development. Tooi, Masaaki (Ishikawajima-Harima 
Heavy Industry Co., Ltd., Tokyo (Japan)); Matsuyama, Toshiya; 
Hosaka, Minoru; Suzuki, Akira; Sato, Seiji. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

IH! has developed MCFC stacks supported by the New Energy 
and Industrial Technology Development Organization (NEDO) un- 
der the Moonlight Project, and intend to carry out the test of 100 
kW stack in 1993FY. In order to scale-up, it is necessary to layer 
cells in large numbers, and to have a large active area. As for the 
former, 0.3 m? x 50 cell stack was tested to clarify the tempera- 
ture control in the stack by cooling or heating the process gas in 
1990FY. The stack successfully generated 16.1 kW and showed 
both uniform performance at each cell and small gas leakage. The 
latter with 1 m? area or 1.4 m? area and short stack was also 
tested to verify the integrity of large-sized components. Before the 
test of 100 kW stacks, a 50kW MCFC was assembled and tested 
with stacked 50 layers of 1 m? cell, as for solving the problem for 
tall stacking. This paper describes the results of the S5O0kW stack. 


9307 (CONF-921114—, pp. 29-30) Development of direct 
carbonate fuel cell stacks. Maru, H.C. (Energy Research Coprp., 
Danbury, CT (United States)); Farooque, M.; Paetsch, L.; Yuh, 
C.Y.; Patel, P.; Doyon, J.; Bernard, R.; Skok, A. Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. DOE Contract 
AC21-90MC27168. Contract RP3058-1. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Significant advances have been made in ERC's direct fuel cell 
stack technology since the 1990 Fuel Cell Seminar. Cell size has 
been successfully scaled from 4 ft? to 6 ft?. The number of cells in 
a single tall stack has been increased from 54 cells to 234 cells, 
and the world’s tallest carbonate fuel cell stack (7OkW capacity) 
has been designed, fabricated and tested. After initial testing and a 
mechanical repair of stack hardware and upgrading of the existing 
test facility, the stack was tested directly on methane gas at differ- 
ent power levels up to 70 kW power. At fuel utilization of 76%, an 
average voltage of 0.774 was achieved, corresponding to a stack 
fuel conversion efficiency of 57% (LHV). The cell voltages were 
monitored for every six-cell group, displaying an excellent 
uniformity, within +2.5%. Stack operation corresponding to the an- 
ticipated range of fuel and oxidant utilization conditions was also 
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checked out. At 86% fuel utilization, stack efficiency of 65% (LHV) 
was attained. These results show that the stack response was 
quite normal and matched model predictions. After this testing, the 
stack was cooled down and prepared for shipping to PG&E's San 
Ramon, California test facility for additional grid-connected opera- 
tion on pipeline natural gas. In parallel with the scale-up activities, 
short stacks have been tested for up to 10,000 hours for en- 
durance capabilities. A stack has been thermal cycled six times 
with stable performance, exhibiting good cyclability of cell compo- 
nents. Cell performance characteristics have also been improved 
through a modeling and experimental effort. In the same way, a re- 
duction in commercial stack cost is being studied. The issues of 
transportation and field operation are being investigated as well. 
Design inputs from these efforts will be incorporated in the upcom- 
ing 246-cell full-size stack rated at 125 kW. The results of these 
stack development activities will be summarized in this paper. 


9308 (CONF-921114—, pp. 31-34) MCFC stack develop- 
ment in the Netherlands, from experiment to proof of concept. 
Ottervanger, R.G. (Brandstofcel Nederland, The Hague (Nether- 
lands)); Boersma, R.J.; Vaal, L.P. de. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Since 1986 a Dutch program for research and development of 
Molten Carbonate Fuel Cell technology has been conducted by 
ECN, sponsored by Novem. In 1991 two Dutch industrial compa- 
nies, Stork and Royal Schelde, teamed up with ECN to form 
Brandstofcel Nederland (BCN). This joint venture is aimed at 
bridging the gap between the present state of the art and commer- 
cialization of MCFC technology. The primary objective of BCN is to 
supply a sound basis to all stakeholders — research institutes, 
users, industry and government — for making appropriate decisions 
on the commercialization of MCFC technology, in the relatively 
short term. 


9309 (CONF-921114—, pp. 35-40) Fuel cell propulsion: 
Ushering in a new age in automotive technology. Krumpelt, M. 
(Argonne National Lab., IL (United States)); Kumar, R.; Miller, J.; 
Christianson, C. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. DOE Contract W-31109-ENG-38. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue/ Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The internal combustion (IC) engine has shaped society in the 
20th century by bringing to an end the age of the horse-drawn 
wagon and ushering in the era of automobiles, trucks, and air- 
planes. As the world enters the 21st century, the IC engine, 
although immensely successful, may itself be replaced by a tech- 
nology that is more efficient and much cleaner: the fuel cell, an 
electrochemical energy conversion device rather than a heat 
engine. The fuel cell may again radically alter transportation tech- 
nology, as the marvelously refined but complex mechanical 
machinery in the automobile is replaced by electric and electronic 
devices. Not unlike the replacement of mechanical calculators and 
cash registers with today's electronic systems, the fuel cell- 
powered automobile will have features and capabilities that the IC 
vehicle simply cannot provide. In this paper, the authors discuss 
the potential of fuel cell-powered vehicles, beginning with a de- 
scription of the overall system, and then reviewing the status of 
technology for some of the subsystems. 


9310 (CONF-921114-, pp. 41-42) Phosphoric acid fuel cell 
bus development. Kevala, R. (H Power Corp., Belleville, NJ 
(United States)). Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. DOE Contract AC02-91CH10447. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

This paper describes recent developments, current status, and 
key upcoming activities in a project that will provide three test-bed 
transit buses powered by a phosphoric acid fuel cell (PAFC)/battery 
hybrid electric system. The current Phase 2 project will utilize 
liquid-cooled PAFC technology that was successfully demonstrated 
at half-scale (25kW) in a brassboard system during Phase 1. 


ERA Vol. 19, No. 4 211 





30 DIRECT ENERGY CONVERSION 
3005 Fuel Cells 


9311 (CONF-921114-, pp. 43-45) Fuel cell/battery hybrid 
power source for an urban transit bus. Werth, J. (H Power 
Corp., Belleville, NJ (United States)); Kaufman, A. Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. DOE Contract 
AC02-91CH10447.: From Fuel ceil seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

If a fuel cell is to be used as the sole power source for an elec- 
tric vehicle, its size and weight are determined by the peak power 
required of the vehicle, not the average power. Typically, weights 
and sizes based on peak power are 2 or more times those based 
on average power. By coupling the fuel cell with a surge battery 
designed to make up for an intentional deficit in the peak power 
available from the fuel cell there results a large net overall saving 
in the weight, volume, and cost of the power source, as well as the 
possibility of at least some regenerative braking. The cost savings 
could be quite significant, especially if a low-cost battery, such as a 
diesel-starting lead-acid type, can be used to deliver the power 
surges. The projected weights, volumes and costs of the power 
source for a city bus requiring 50kW of average power and 130kW 
of peak traction power plus 20kW of peak accessory power are 
shown for six cases, no surge battery, a diesel-starting lead-acid 
and three nickel-cadmium batteries. For this example, the fuel cell 
cost is projected to be $1000 per kW in production; battery costs 
also represent production-based projections. For the lead-acid 
case, the projected savings are 24% in weight, 47% in volume, 
and 65% in cost. Even for the most conservative Ni-Cd case the 


corresponding savings are 27% in weight, 48% in volume and 47% 
in cost. 


9312 (CONF-921114—, pp. 46-49) Liquid-cooled phospho- 
ric acid fuel cell subsystem for the bus project. Yamamoto, 
Osamu (Fuji Electric Co., Ltd., Chiba (Japan)); Tajima, Hiroyuki; 
Ohga, Shyunsuke. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. DOE Contract AC02-91CH10447. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue/ Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

This paper presents the status of Fuel Cell Subsystem design for 
the Bus Project — Phase 2. In Phase 1 a half-scale brassboard 
subsystem was delivered in 1989, and the feasibility of a liquid- 
cooled phosphoric acid fuel cell (L-PAFC)/battery hybrid system as 
a power source for a small transit bus was-demonstrated and com- 
pleted in 1990. During Phase 2, three 50kW L-PAFC subsystems 
will be fabricated for test bed buses and a preliminary concept de- 
sign for a large bus, 100kW L-PAFC subsystem will be performed. 
The 50kW L-PAFC subsystem is now going on. Major components 
(fuel cell stack, reformer, etc.) and a system is designed for a full 
size system based on the Phase 1 design. Design considerations 
for a subsystem to be installed in the bus are as follows: (1) sys- 
tem design; (2) compact design; and (3) installation design. 


9313 (CONF-921114-, pp. 50-52) Status of the EUREKA 
fuel cell bus project. Van den Broeck, H.; Cornu, J.P.; Dufour, A.; 
Hoogeveen, P. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

Within the European international industrial collaboration frame- 
work of EUREKA, companies from four European countries have 
joined forces to demonstrate a hybrid fuel cell-battery power source 
combination in an electric city bus, incorporating an AC traction 
system and liquid hydrogen as the fuel. This project has received 
substantial support from the local Public Transport Authorities of 
the cities of Amsterdam and Brussels. 


9314 (CONF-921114-, pp. 53-56) Fuel cells and public 
transportation. Marcenaro, B.G. (Ansaldo Ricerche, Genoa (Italy)). 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

As fuel cell technology becomes mature and available, applica- 
tions start to be developed in several fields. As far as transport 
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applications are concerned city buses seem to be the most promis- 
ing field in which fuel cells are employed. Ansaldo Ricerche is 
presently involved in two projects concerning the realization of fuel 
cell buses, both of them based on the hybrid traction concept. AFC 
and SPE fuel cells are used as the prime motor in the two projects 
respectively. Furthermore, a feasibility study has been carried out 
for a fuel cell powered boat to be used in the city of Venice, Italy 
for public transportation. A short description of the EQHHPP FC 
Bus will be given in this paper. Combining the experience in hybrid 
traction systems, matured with the design of a hybrid dieseVelectric 
city bus (now close to series production) and the experience in fuel 
cell development and applications, a set of simulation tools that al- 
lows to evaluate the performances, as well as the economics, of a 
hybrid fuel cell system has been set up and validated. The results 
of a comparative analysis of different combinations of fuel cell and 
battery will be reviewed in this paper. 


9315 (CONF-921114—, pp. 57-60) Commercial potential for 
fuel cell powered buses. Mikoryak, D.W. (Transportation 
Manufacturing Corp., Roswell, NM (United States)). Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The PAFC Battery Powered Bus program is currently in Phase 2, 
“Proof of Concept in a Test Bed Bus”. Considerations for long-term 
commercialization of fuel cell powered buses are continually moni- 
tored and evaluated to assure that ongoing program efforts will net 
long-term, purposeful commercial benefits. During Phase 1 of the 
PAFC Battery Powered Bus program, an economic analysis was 
conducted to assess commercial viability of fuel cell powered 
buses. A conventional 27 foot diesel-powered bus valued at ap- 
proximately $135,000 per unit was compared to the projected 
long-term cost of approximately $170,000 per unit for a fuel cell- 
powered bus. A similar cost estimate comparison was made for a 
40 foot transit bus. The comparison took into consideration cost re- 
covery for development, prototype material and production start-up 
based upon production level volumes. The analysis further as- 
sessed the increased fuel efficiency of fuel cells in regard to life 
cycle cost for fuel. Fuel consumption for fuel cell-powered buses 
was figured at 60% that of diesel. The cost savings for fuel offset 
the initial capital equipment cost. Finally, fuel cell-powered buses 
promise reduced operating and maintenance costs compared to 
diesel buses over the life of the bus. The analysis concluded that 
fuel cell-powered buses would be economically beneficial in com- 
parison to diesel powered buses considering life cycle costs for 
fuel, operating and maintenance. 


9316 (CONF-921114—, pp. 61-64) Development of internal 
reforming MCFC. Hirai, C. (Mitsubishi Electric Corp., Amagasaki, 
Hyogo (Japan)); Matsumura, M.; Gonjo, Y.; Sasaki, A.; Nishiyama, 
E. Courtesy Associates, Inc., Washington, DC (United States). 
[1992]. From Fuel cell seminar; Tucson, AZ (United States); 29 Nov 
- 2 dec 1992. In Fuel Cell Seminar, 1992: Program and abstracts. 
677p. Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Mitsubishi Electric has taken up Internal Reforming (IR) scheme 
as one of the important goals for the development of molten car- 
bonate fuel cell (MCFC). The IR scheme realizes a high plant 
efficiency and a compact system. Two types of IR-MCFC’s have 
been under development in parallel, e.g., Direct Internal Reforming 
(DIR) and Indirect Internal Reforming (IIR). In this study, the devel- 
opment of DIR-MCFC, which equips a reforming catalyst in an 
anode chamber, is presented. 


9317 (CONF-921114-, pp. 65-68) Modeling different opera- 
tion modes of molten carbonate fuel cells. Brenscheidt, Th. 
(Institut fuer Chemische Technolgie, Darmstadt (Germany)); 
Janowitz, K.; Wendt, H. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Modeling of electrode performance of fuel cell stacks of technical 
scale is an indispensible tool to understand, regulate and optimize 
fuel cell operation. Modeling of fuel cells has been reported repeat- 
edly in the literature but it is an ever continuing task in fuel 





development as documented by the ongoing efforts e.g. in the re- 
spective IEA working parties. High temperature fuel cells, (SOFC, 
and MCFC,), which are operated adiabatically exhibit not only an 
expressedly uneven distribution of fuel and oxidant but also of tem- 
perature across the electrode surfaces. Fuel depletion leads to 
uneven current distribution and can to some extent be mitigated by 
fuel recirculation. With respect to mismatch of thermal expansion, 
coefficients of the different cell components temperature differ- 
ences exceeding 10 to 20 K might become intolerable and should 
be safely avoided. Uneven temperature distribution can be miti- 
gated most effectively by recirculating the oxidant which today 
usually is air. 


9318 (CONF-921114-, pp. 69-72) Biomass gasifier/MCFC 
plants -— performance perspectives. Liberati, G. (ENEL, Pisa 
(Italy)); Spazzafumo, G. Courtesy Associates, Inc., Washington, 
DC (United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Production of electricity from biomass is gaining the attention of 
scientific community and can be a promising alternative to the use 
of conventional fossil fuels. This technology shows some relevant 
positive aspects: (1) it requires technological solutions similar to 
those used with coal; (2) it can contribute to the destruction of in- 
dustrial residues; (3) it represents a forward step in the direction of 
the reduction of contribution to the greenhouse effect. One promis- 
ing application of fuel cell is electricity generation in conjunction 
with a biomass gasifier. However, some differences in the perfor- 
mance are to be expected in respect of the classical case of a fuel 
cell operating with coal gas, as biomass gas composition is 
substantially different. In this work the authors evaluate the perfor- 
mance of a biomass gasifier-MCFC plant in order to estimate the 
potential of the application. 


9319 (CONF-921114-, pp. 73-76) Swedish research on 


MCFC. Bergman, B. (Royal Institute of Technology, Stockholm 
(Sweden)); Fontes, E.; Lagergren, C.; Lindbergh, G.; Lundblad, A.; 
Schwartz, S.; Simonsson, D.; Sylwan, C. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 


Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Since 1991 NUTEK, The Swedish National Board for Industrial 
and Technical Development, has been funding a research program 
on MCFC. The general aim of this program is to increase the 
knowledge about this type of fuel cell in Sweden, towards a back- 
ground of a possible future introduction of fuel cell power plants in 
Sweden. The research topics include: new cathode materials (con- 
ducted by Dept of Physical Metallurgy and Ceramics Technology); 
electrode kinetics, mathematical modeling of electrodes (Dept. of 
Applied Electrochemistry and Corrosion Science); systems analysis 
(Dept. of Chemical Technology). The Department of Chemical 
Technology also runs a joint facility for testing electrodes in small 
laboratory fuel cells. 


9320 (CONF-921114-, pp. 77-80) Development of direct 
internal reforming MCFC using petroleum light fuels. Saitoh, T. 
(TONEN Corp., Saitama (Japan)); Saiai, A.; Sakurada, S.; Saitoh, 
T.; Okada, M. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

The goal is to develop an Internal Reforming MCFC cogenera- 
tion system using petroleum light fuels. A direct internal reforming 
(DIR) type fuel cell is considered as an ultimate system, however, 
it has a serious problem of catalyst activity maintenance. In order 
to solve the problem, the authors studied the degradation mecha- 
nism of catalyst activity in DIR MCFC. Their proprietary DIR 
catalysts (Ru or Rh on zirconia) showed higher activity and en- 
abled lower steam to carbon ratio (S/C) operation than any other 
commercial catalyst. The catalysts were tested in DIR single cells 
and their post-test analyses were carried out. Improved DIR cataly- 
sis was demonstrated by endurance tests of single cell. 
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9321 (CONF-921114-, pp. 81-84) Development of MCFC 
system components to commercialization - plate reformer and 
advanced stack. Hirata, T. (Ishikawajima-Harima Heavy industries 
Co., Ltd., Tokyo (Japan)); Kawakami, S.; Mizusawa, M.; Watanabe, 
T.; Koga, M. Courtesy Associates, Inc., Washington} DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

IH! has been promoting earlier commercialization of the molten 
carbonate fuel cell (MCFC) stack and the fuel cell system. They 
have been developing the equipment for a MCFC system to realize 
low cost, high reliability, and suitable structure for mass production. 
In this report, the authors refer to the plate reformer and the ad- 
vanced separator of MCFC stack and system test using this 
equipment. 


9322 (CONF-921114—, pp. 85-88) High temperature corro- 
sion of separator materials for MCFC. Yanagida, Masahiro 
(Government Industrial Research Institute, Osaka (Japan)); 
Miyazaki, Yoshinori; Tanase, Shigeo; Tanimoto, Kazumi; Kojima, 
Toshikatsu; Ohtori, Norikazu; Okuyama, Hironobu; Kodama, Teruo. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Molten Carbonate Fuel Cell (MCFC) is expected to be high 
efficiency and low emission. Molten carbonate used as its 
electrolyte separates anode and cathode gas environment and pro- 
vides ionic conductivity. Management of electrolyte is an important 
factor limiting the operating lifetime and performance. Molten car- 
bonate is very corrosive under MCFC operating condition. The 
corrosion behavior of its component materials is accompanied with 
consumption of electrolyte. From the standpoint of the inventory of 
the electrolyte in MCFC, the authors have to consider that carbon- 
ate electrolyte not only distribute to electrodes and electrolyte 
supporting material(tile) but also is consumed for corrosion, cath- 
ode |ithiation and migration. In this abstract, the authors describe 
the consumption of electrolyte on separator material for corrosion 
tests under out-of-cell condition. 


9323 (CONF-921114-, pp. 89-92) Development of CO, 
separator for MCFC. Kinoshita, Noboru (lshikawajima-Harima 
Heavy Industries Co., Ltd., Tokyo (Japan)). Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Development of a COz separator is one of the most important is- 
sues for ensuring the high efficiency of the high temperature fuel 
cell generator. High temperature fuel cells such as the molten car- 
bonate fuel cell (MCFC) and the solid oxide fuel cell (SOFC) 
generate waste heat that can be used as a heat source for the 
steam reforming of hydrocarbon fuels. The anode exhaust contains 
valuable fuels such as H2, CO, and unreformed CHy,, along with 
COz. If the COz is effectively separated from the exhaust, these 
valuable fuels can be recovered and recycled back to the fuel cell 
instead of being fired less effectively. Thus, separation of CO2 from 
the anode exhaust can maximize the utilization of fuel value. Tech- 
nology of CO, separation has been available by means of liquid 
absorption, adsorption, membranes, and cryogenic distillation. This 
study employed the liquid absorption process because it is suitable 
for bulk separation of CO2. The difficulties of the current liquid ab- 
sorption process for fuel cells come from the high regeneration 
heat requirement and the configuration of large sized equipment. A 
solution has appeared here by selecting suitable absorbent and es- 
tablishing proper operating conditions. A series of pilot plant tests 
has confirmed that this new liquid absorption process needs negli- 


gible heat input and is quite appropriate for the high temperature 
fuel cell. 


9324 (CONF-921114—, pp. 93-96) In-cell sintering process 
for MCFC. Niikura, J. (Matsushita Electric Industrial Co., Lt., 
Osaka (Japan)); Hatoh, K.; Yasumoto, E.; Gamo, T. Courtesy As- 
sociates, Inc., Washington, DC (United States). [1992]. From Fuel 
cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In 
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Fuel Cell Seminar, 1992: Program and abstracts. 677p. Order 
Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Generally, electrodes for MCFCs are produced by a tape casting 
process and sintered at high temperatures before they are assem- 
bled in cell stacks. In 1983 Paetsch at al tried to assemble MCFCs 
with non-sintered anodes which were slightly sintered during a low 
temperature burnout process prior to a high temperature sintering 
step. They had not continued the work because of low cell perfor- 
mance and poor creep strength, although the concept of a 
non-sintering process seems to be desirable for MCFC fabrication 
process. Elimination of the high temperature sintering step and the 
out-cell burnout step would simplify the process and lower the cost 
of MCFC fabrication. Development of such an in-cell sintering pro- 
cess is being pursued at Matsushita. Some experimental results 
obtained on in-cell sintered anodes and cell performances of a 
small size stack employing this process are presented. 


9325 (CONF-921114-, pp. 97-100) Electrolyte composi- 
tion, and its chemical and electrochemical characteristics in 
molten carbonate fuel cell. Miyazaki, Y. (Government Industrial 
Research Institute, Osaka (Japan)); Yanagida, M.; Tanase, S.; Tan- 
imoto, K.; Kojima, T.; Obhtori, N.; Okuyama, H.; Kodama, T.; 
Morimoto, K.; Nagashima, |.; Nagai, C.; Itoh, H. Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Government Industrial Research Institute, Osaka (GIRIO) started 
studies on cell materials of molten carbonate fuel cell (MCFC) in 
1981 in the Moonlight Project. GIRIO aims to develop the ad- 
vanced MCFC. One of the approaches to achieve the target is the 
optimization of electrolyte composition from the viewpoint of 
improvement of cell endurance and performance. The authors ac- 
tivities in this field are the measurement of physical and chemical 
properties on carbonate electrolytes and cell testing. Some results 
are presented in this paper. Bipolar plates and non or ionic con- 
ductive ceramics for electrolyte matrix were investigated. Over a 
hundred kinds of materials have been surveyed so far. 


9326 (CONF-921114-, pp. 101-104) Development of inter- 
nal reforming MCFC with petroleum light fuels. Miyake, Yasuo 
(Sanyo Electric Co., Ltd., Osaka (Japan)); Nakajima, Toshikazu; 
Harima, Kazuhiko; Nakanishi, Naoya; Nishioka, Masato; Saitoh, 
Toshihiko; Furukawa, Nobuhiro; Aoyagi, Yoshikazu; Tanaka, Jun; 
Saiai, Akira; Yanaru, Hideaki; Sasaki, Masakazu; OkadCourtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue! Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The authors’ goal is to develop an internal reforming molten car- 
bonate fuel cell system using petroleum light-fraction. A 5kW class 
internal reforming MCFC stack (2400 cm* x 21 cells) was built and 
tested in order to evaluate stack performance and to obtain basic 
data (about heat balance and material balance) for system design. 
They have successfully operated the stack in the internal reforming 
mode using CH, as a simulated petroleum fuel. The stack achieved 
a 5.85kW output power and 53.9% electric efficiency (LHV CH, 
base). The heat balance of a 5kW stack was studied experimen- 
tally. The input and output heat around the stack were obtained 
independently, and were found to be in good agreement. As a con- 
sequence, it will be possible to design an internal reforming MCFC 
system using these heat values in the future. These experimental 
results show the possibility of applying a petroleum fuel MCFC in 
an energy converter for a future cogeneration system. 


9327 (CONF-921114—, pp. 105-108) Improvement of 
molten carbonate fuel cell performance by pore structure con- 
trol of the electrodes. Takeuchi, M. (Hitachi Ltd., Ibaraki (Japan)); 
Mitsushima, S.; lwase, Y.; Okada, H.; Kuroe, S.; Nishimura, S.; 
Kahara, T.; Ohtsuka, K. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 


(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 


Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 


Improvement of the relationship between anode and cathode 
pore distributions is important in achievement of high performance 
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MCFCs, because electrode performance depends on the effective 
electrode surface area due to the pore structure and electrolyte fill 
ratio. But little is known concerning the pore structure control of 
electrodes. So, the authors have studied techniques for pore struc- 
ture control of the electrodes and discussed the dependence of 
particle geometrical characteristics of nickel powders on pore struc- 


ture parameters (porosity, median pore diameter and surface 
area). 


9328 (CONF-921114-—, pp. 109-112) Development status of 
MCFC at CRIEPI. Mugikura, Y. (Central Research Inst. of Electric 
Power Industry, Yokosuka City, Kanagawa (Japan)); Izaki, Y.; 
Watanabe, T.; Kouda, E.; Kinoshita, H.; Abe, T. Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Molten Carbonate Fuel Cells (MCFC) power plants can produce 
electric power from LNG or coal gas with high efficiency. CRIEPI 
has been promoting the research and development of MCFC 
power plants as one of the new power generation plants for elec- 
tric utility companies, which can be fueled by coal gas and can 
achieve very high efficiency. CRIEPI has been developing MCFC 
vigorously since 1983. In the field of stack development, CRIEPI 
has been conducting collaborative research with Japanese manu- 
facturers. For the commercial realization of MCFC power plants, it 
is necessary to establish stack operation technology and improve 
cell performance and life. CRIEPI has three test stands installed, 
and plans to install two more. These stands allow testing of MCFC 
stacks in different configurations. Test work on the stands has in- 
cluded pressurized gas recycling operation of stacks. It has also 
demonstrated that the power density of the MCFC process can be 
improved by operation at elevated pressure. One drawback of 
pressurized operation is that nickel oxide dissolves faster at high 
pressure, as a nickel ion in the electrolyte, and can subsequently 
be reduced by hydrogen, precipitate out in the matrix, and result in 
shorts. Work is ongoing on these problems. 


9329 (CONF-921114—, pp. 113-116) Integration of carbon- 
ate fuel cells with advanced coal gasification systems. 
Steinfeld, G. (Energy Research Corp., Danbury, CT (United 
States)); Meyers, S.J.; Hauserman, W.B. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Carbonate fuel cells have attributes which make them ideally 
suited to operate on coal-derived fuel gas; they can convert the 
methane, hydrogen, and carbon monoxide present in coal derived 
fuel gas directly to electricity, are not subject to thermodynamic 
cycle limits as are heat engines, and operate at temperatures com- 
patible with coal gasifiers. Some new opportunities for improved 
efficiency have been identified in integrated coal gasificatior/ 
carbonate fuel cells which take advantage of low temperature cat- 
alytic coal gasification producing a methane-rich fuel gas, and the 
internal methane reforming capabilities of Energy Research Corpo- 
ration’s carbonate fuel cells. Three conceptual 200 MW advanced 
integrated gasification/carbonate fuel cell systems are presented 
which are results from system studies conducted under DOE/ 
METC sponsorship by Energy Research Corporation in conjunction 
with Fluor Daniel and the U of North Dakota/Energy & Environmen- 
tal Research Center. Heat rates of 6377-6748 Btw/kWh (efficiencies 
of 50.6%-53.5% HHV) have been projected for these conceptual 
systems, which are based on catalytic gasification. Standard low- 
temperature gas cleanup is compared with hot gas cleanup, and 
operation with recoverable and disposable catalysts is also com- 
pared. Results of experimental testing at the U of North Dakota/ 
Energy & Environmental Research Center evaluating the gasifica- 
tion catalysts used in the three system cases are presented. 
Advanced gasification carbonate fuel cell systems based on cat- 
alytic gasification offer the potential of higher efficiencies compared 
to conventional systems. Additional development and testing is re- 
quired to realize this potential. 


9330 


(CONF-921114-, pp. 117-120) A stabilized NiO cath- 
ode for 


molten carbonate fuel cells. Schaumberg, G. 





(Fraunhofer-institute for Solar Energy Systems, Freiburg (Ger- 
many)); Ledjeff, K.; Stockert, L. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The long-term degradation of the NiO cathode is one of the 
major material problems of the MCFC. NiO dissolves into the elec- 
trolyte and is reduced to metallic nickel deposits which cause an 
internal short-circuit of the cell. The lifetime of cells operating with 
30% CO2/70% air at 2-3 bar is limited to 10,000 h. Many efforts 
are going on to solve this problem and there are improvements, 
but a further reduction of the corrosion rate is needed. The authors 
will report some results achieved by investigation of the dissolution 
of modified and unmodified standard cathodes. 


9331 (CONF-921114—, pp. 121-124) Material studies on 
laboratory scale MCFCs. Bigoni, L. (CISE SpA, Milano (Italy)); 
Fezzi, R.; Scagliotti, M.; Leonini, M.; Passalacqua, B.; Perelli, R.; 
Zappaterra, M.; Rocchini, G. Courtesy Associates, Inc., Washing- 
ton, DC (United States). [1992]. From Fuel cell seminar; Tucson, 
AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 
1992: Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

The development of Molten Carbonate Fuel Cells (MCFCs) re- 
quires a high level of technological research in which materials 
technology plays an important role. This paper deals with the re- 
sults cf a collaboration that is focused on the development of 
MCFC active materials and on the characterization of their physico- 
chemical properties. Cells and components are fabricated by 
Ansakdo and tested in operating conditions for periods ranging from 
2000 up to 4000 hours on both Ansaldo and CISE facilities. The 
authors report herein in particular the results of test carried out on 
a cell representative of the current status of Italian MCFC material 
technology. This cell has been operated for 3350 hours with a fuel 
simulating methane steam reforming gas. Post test characterization 
was carried out by means of SEM-EDX, X-ray diffraction and mer- 
cury porosimetry. Special care was devoted to the morphological 
and structural changes in the electrodes and to the nickel dissolu- 
tion in the electrolyte matrix. 


9332 (CONF-921114—, pp. 125-129) Performance of alter- 
native cathodes for molten carbonate fuel cells. Brown, A-P. 
(Argonne National Lab., IL (United States)); Kucera, G.H.; Roche, 
M.F.; Chu, D.D.; Indachochea, E. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. DOE Contract W-31109- 
ENG-38. From Fuel cell seminar; Tucson, AZ (United States); 29 
Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Program and ab- 
stracts. 677p. Order Number DE94003882. Source: OSTI; NTIS; 
GPO Dep. 

Development of improved technology for the molten carbonate 
fuel cell (MCFC) is progressing. However, the long-term perfor- 
mance of the current nickel-oxide cathode, particularly under high 
pressure operation is limited by NiO dissolution and subsequent re- 
duction of the NiO to metallic nickel in the electrolyte matrix. 
Alternative cathode materials were identified in previous work at Ar- 
gonne National Laboratory. Among these alternatives were lithium 
ferrate (LiFeOz), lithium cobaltate (LiCoO2), and lithium manganate 
(Li2MnO3). Very little has been published about the electrochemical 
properties of these materials. Plomp et al. investigated the dissolu- 
tion rate and in-cell performance of NiO, LiCoO2, and LiFeOo. 
They reported a dissolution rate of essentially zero for LiFeOo. 
However in-cell test by Plomp et al. indicated that LiFeO2 cathodes 
exhibited poor performance. The authors have found that doping of 
LiFeOz improves its performance considerably. In this paper, the 
effects of doping on the electronic properties and performance of 
LiFeO. and LigMnO3 cathodes are described. Lithium-ferrate cath- 
odes doped with Co, Ni, Cu, and Mn and a LigMnO3 cathode 
doped with Mg were compared with a NiO cathode fabricated by 
Gould Inc. The relative performances are analyzed with respect to 
the chemical nature of the dopants as well as the electronic con- 
ductivities and the Seebeck coefficients of the cathode materials. 


9333 (CONF-921114—, pp. 130-133) Component develop- 
ment. Ong, E.T. (Institute of Gas Technology, Chicago, IL (United 
States)); Donado, R.A.; Hrdina, K.; Houston, C.; Goldstein, R. 
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Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Institute of Gas Technology (IGT), under the sponsorship of 
the US DOE, EPRI, and internal funding, has developed properly 
matched advanced molten carbonate fuel cell components with op- 
timum cell performance and endurance. This paper describes the 
characteristics of the new cell package and the improvements in 
stability of the components. 


9334 (CONF-921114—, pp. 134-138) MCFC endurance tech- 
nology development. Petri, R.J. (institute of Gas Technology, 
Chicago, IL (United States)); Ong, E.T.; Remick, R.J.; Sishtla, C. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

This paper summarizes on-going work at IGT to develop and 
demonstrate the long-term performance and endurance character- 
istics of the IMHEX™ stack design and state-of-the-art components. 
This work is in support of the M-C Power Corp. Molten Carbonate 
Fuel Cell (MCFC) Commercialization Plan and proceeds in parallel 
to the full-area, 1 m* stack development program at M-C Power. It 
serves as the test bed for developing and demonstrating long-term 
component concepts and materials. The endurance and perfor- 
mance data from these tests will contribute to validation of the 
economic life of the IMHEX™ MCFC system. 


9335 (CONF-921114—, pp. 139) Electrochemical properties 
of perfluoroalkanedisulfonic acids relevant to fuel cell technol- 
ogy. Saffarian, 4. (Lawrence Berkeley Lab., CA (United States)); 
Ross, P.; Behr, F.; Gard, G. Courtesy Associates, Inc., Washing- 
ton, DC (United States). [1992]. DOE Contract ACO3-76SF00098. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue/ Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The electrochemical properties of a homologous series of 
perfluoroalkane-a, w-disulfonic acids were measured. These acids 
are high molecular weight analogs of trifluoromethane sulfonic acid 
(TFMSA), having the general formula [HSO3(CF2),SO3H]. Proper- 
ties measured included the solubility and conductivity of aqueous 
solutions, the extent of anion specific adsorption on platinum, and 
oxygen reduction kinetics on platinum, for acids having n=2, 4 and 
6. The following trends in properties were observed: solubility in 
water and the conductivity of aqueous solutions decreased dramat- 
ically with increasing n; an increase in anion specific adsorption 
with increasing n; at constant pH, rate of oxygen reduction on Pt 
decreased with increasing n; for a given acid (value of n), the rate 
of oxygen reduction decreased exponentially with increasing acid 
concentration. These trends in properties can be explained by the 
classical theory of hydration of ions, which predicts a successively 
weaker hydration of the anions with increasing n, i.e., size of the 
anion. Of the acids in this homologous series, the n=2 acid ap- 
pears to have the best combination of properties for a fuel cell 
electrolyte. 


9336 (CONF-921114-, pp. 140-144) Oxygen electrode bi- 
functional electrocatalyst candidates for rechargeable fuel cell 
systems. Baldwin, R.S. (NASA Lewis Research Center, Cleveland, 
OH (United States)); Fielder, W.L.; Loyselle, P.L.; Singer, J. Cour- 
tesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

As a result of the NASA program and the methodical efforts of 
Giner, Inc., several promising bifunctional electrocatalyst candi- 
dates for the oxygen electrode of both alkaline and acid 
rechargeable fuel cell systems have been identified and investi- 
gated, but several technical directions remain in order to prove 
viability in practical systems. Additional development efforts will be 
required to synthesize higher surface area materials, to achieve re- 
producible catalyst properties and to optimize electrode structures 
for bifunctional performance. Also, long-term, stable performance 
with repeated cycling needs to be demonstrated in practical cell 
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configurations. The elucidation by Giner, Inc. of the effects of elec- 
trode structure on performance was another very important result 
of this program. Efficient bifunctional performance (i.e., the cat- 
alyzation of two quite different chemical reaction pathways) can be 
facilitated by specifically designing and carefully fabricating elec- 
trode structures for bifunctional operation. 


9337 (CONF-921114-, pp. 145-148) Small scale AFC tech- 
nology. Lindstroem, O. (Royal Institute of Technology, Stockholm 
(Sweden)); Kiros, Y.; Gustafsson, H.; Schwartz, S.; Oemlin, R. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue! Celi Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The fuel cell community now has to realize the potential of that 
space shuttling old timer, ammonia fuel cells (AFC). The COz story 
is denied by the existence of well functioning ammonia plants all 
over the world producing CO2 free hydrogen for the synthesis. The 
very same ammonia plants also nullify the argument that “it is ab- 
solutely logical not to use AFC for utility applications because of 
efficiencies on the 35% level’. The target within reach is almost 
twice that figure. The advantages of the low operating temperature 
of the AFC, high Gibbs efficiency and freedom to use cheap stack 
materials, are bought for means for removal of product water, 
which, however, is not a critical “water management problem”. The 
life cycle cost of the fuel cell generator is the figure of merit in 
utility applications. A reasonable target for life cycle cost is a com- 
bination of 10,000 hours life with a stack replacement cost of 100 
USD/KW. This would contribute less than 10 mills/kWh to the cost 
of electricity, depending on interest rate and annual operating time. 
A 10% efficiency gain compared to the alternatives would then pay 
for the replacement of the AFC generators. In contrast to other fuel 
cell technologies AFC offers many different production and design 
options. 


9338 (CONF-921114—-, pp. 149-152) The ICAR/SAREC 
Indo-Swedish program for development of fuel cell power 
plants for rural electrification. Singh, G. (Indian Council of Agri- 
cultural Research, New Delhi (India)); Bhagawan, M.; Lindstroem, 
O.; Naumann, S.T.; Bhatnagar, A.K. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The ICAR/SAREC program was initiated in 1989 for joint devel- 
opment of stand alone fuel cell power plants for isolated Indian 
villages. This brave objective has been expanded, when the pro- 
gram now is entering its second three year phase, to include also 
larger grid connected agricultural power plants (APP) with an out- 
put of typically 500kW. An APP could be described as a plant 
producing dispersed or distributed power using locally produced 
energy crops and agricultural wastes. The advantages of dispersed 
power give a considerable credit to the user thanks to lower 
transmission and distribution costs and other externalities. By mon- 
etizing externalities and applying integrated resource planning a 
scheme with distributed power may outperform a centralized power 
scheme. The concept of the stand alone power plant with an out- 
put of typically 25kW for electrification of an isolated village is still 
a main objective of the program. The concept of an APP with typi- 
cally SOOKW relies on the same fuels and the same technology. 


9339 (CONF-921114-, pp. 153-156) Advanced catalyst de- 
signs with thin membranes for PEMFC’s. Sakairi, K. (Tanaka 
Kikinzoku Kogyo K.K. Technical Center, Hiratsuka, Kanagawa 
(Japan)); Tsurumi, K.; Kawaguchi, S.; Watanabe, M.; Stonehart, P. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 
Advanced Polymer Electrolyte Membrane Fuel Cells (PEMFCs) 
require similar disciplines for the electrocatalysts and the electrode 
structures as have been developed previously for Phosphoric Acid 
Fuel Cells; i.e., highly dispersed catalysts on carbon supports with 
high levels of catalyst utilization. Recent technologies have been 
developed to show high levels of catalyst utilization. Among them, 
Wilson et al. demonstrated a current density of 450mA/sq. cm at 
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0.7V and a maximum power density of 0.8W/sq. cm under atmo- 
spheric pressure of H/O. This electrode was designed with thin 
electrode layers intimately bonded to a polymer membrane. The 
advantage of this design is an extremely low Pt loading. Under 
practical conditions, the cost for the platinum is not significant, 
whereas the cost for the cell and membrane hardware is signifi- 
cant. This work addresses the design of an effective membrane 
and electrode assembly in order to commercialize PEMFC's. 


9340 (CONF-921114-, pp. 157-160) Development of a 
cheap and compact 3kW AFC system. Schmitz, C. (Institut fuer 
Solare Energieversorgungstechnik e.V., Kassel (Germany)); 
Fuehrer, O.; Rieke, S.; Woliny, M.; Willer, B. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Since 1990 the Institut of Solar Energy Supply Technology 
(ISET) has been engaged in the development of alkaline fuel cell 
systems. During a preparation phase the facilities for testing fuel 
cells, produced at the VARTA Batterie AG research and develop- 
ment center in KelkheinVFRG, and fuel cell components were 
established at ISET. The technology of the fuel cells used is based 
on PTFE bounded gas diffusion electrodes developed by Prof. A. 
Winsel (VARTA and Batterie AG) and coworkers at the Univ. of 
Kassel. These electrodes are the key components for the develop- 
ment of a cheap, versatile and compact AFC system. 


9341 (CONF-921114-, pp. 161-164) Analysis of the mech- 
anism of electrochemical reactions occurring In a PEM fuel 
cell. Gruene, H. (Siemens AG, Erlangen (Germany)). Courtesy As- 
sociates, Inc., Washington, DC (United States). [1992]. From Fuel 
cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In 
Fuel Cell Seminar, 1992: Program and abstracts. 677p. Order 
Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

When the PEM fuel cell was invented in the year 1959 by 
W.T.Grubb the desired function of the membrane was only that of 
an ion conductive gas barrier. The ionic contact to the catalyst sur- 
face within the porous electrodes was established by strong acids, 
for example, sulfonic acid. During further development of the mem- 
brane and electrodes it was recognized that the cells worked very 
well without any addition of acids. This founded the basis for the 
success of PEM fuel cells. So the commonly accepted working 
model does not use any electrolyte except the membrane itself. 
The author then describes work on these type fuel cells which 
casts doubt upon this explanation for the operation of PEM fuel 
cell. Based upon these results, he argues the operation of PEM 
fuel cells is made possible by virtue of a liquid electrolyte. At high 
current densities only a very small amount of it is lost. Controlling 
the types and concentrations of anions should be a way to get 
cells with better performance and reliability. 


9342 (CONF-921114-, pp. 165-166) Molecular structures 
for catalysis in PEM fuel cells. MacArthur, D.M. (CHEMAC Inter- 
national Corp., Troy, MI (United States)); Malinski, T. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue! Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The development of suitable catalysts for both the fuel electrode 
and the air electrode is crucial to the commercialization of PEM 
fuel cells. Current devices use platinum as the catalyst on the fuel 
and air electrodes. Alternative catalysts are desirable for improved 
oxygen reduction at the air electrode and for methanol oxidation at 
the fuel electrode. Metallo-porphyrin and porphyrine-like molecular 
structures provide a wide range of possible electronic states for the 
central metal ions. Careful choice of the metal ion and the sub- 
stituents to the porphyrin ring can provide a molecular structure to 
catalyze a desired reaction. For instance, the authors have 
observed oxidation of methanol or hydrazine on novel polymer por- 
phyrins at rates at least ten times greater than at platinum in 0.1 M 
NaOH. The authors are seeking to understand how such materials 
are effective as catalysts. Molecular modeling is useful for reaching 
at least a qualitative picture of the interactions. Examples of molec- 
ular modeling using Alchemy Ill are provided. 





9343 (CONF-921114—-, pp. 167-170) Advanced corrosion- 
resistant coatings for fuel cell applications. Sarangapani, S. 
(Giner, Inc., Waltham, MA (United States)); Forchione, J.; LaConti, 
A.B.; Kirkpatrick, A.R.; Giammanco, R. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. Grant ISI-9100359. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

PAFC fuel cell stacks have been operated by Westinghouse and 
United Technologies Corp. with stable performance under both at- 
mospheric and pressurized conditions and lifetimes in excess of 
15,000 hours. Giner, Inc. has also run an atmospheric PAFC cell 
for 10,000 hours with stable performance, and has run several 
pressurized 1,000 hour life tests. One of the major problems in the 
long-term operation of the phosphoric acid fuel cell is the corrosion 
and acid adsorption properties of the bipolar separator plate espe- 
cially when subjected to the conditions of advanced PAFC stacks 
(>98% H3PO4, 190°C, pressure >5 atm). The bipolar plate, made 
of a graphite-resin composite that is typically thermally treated at 
very high temperatures, acts as a barrier between two adjacent 
cells and provides current collection. Acid seepage through the 
plate results in shunt currents and corrosion of the plate leading to 
eventual failure of the stack. The authors approach to the problem 
of fuel cell bipolar plates is to develop low cost diamond-coated 
substrates. They have demonstrated that adherent hermetic films 
of diamond can prevent corrosion of the substrate and acid seep- 
age. They believe that such films will also be highly impermeable 
to the reactant gas. Currently they are investigating the coating pa- 
rameters and process development required for filament-assisted 
chemical vapor deposition growth of electrically conductive, 
nanocrystaline diamond thin film coatings on graphite and conduc- 
tive silicon fuel cell collector substrates. 


9344 (CONF-921114—, pp. 171-174) Low cost membrane 


fuel cell for low power applications. Peinecke, V. (Fraunhofer- 
Institute for Solar Energy Systems, Freiburg (Germany)); Ledijeff, 


K.; Heinzel, A. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

For several years, membrane fuel cells have been under devel- 
opment in the Fraunhofer-institute for Solar Energy Systems. At 
first, the aim was the realization of a handy power source for use 
in decentralized solar systems. A second important application, fuel 
cells for electric vehicles, was also attractive. The development of 
a membrane fuel cell included three main steps: the preparation 
procedure for electrode/membrane units with high performance 
according to an easy laboratory method; selection of suitable mate- 
rials for current collectors, cell frames, bipolar plates, and sealings; 
construction of cells and peripheral set-up. The main characteris- 
tics of the cell are: the membrane Nafion®117 (DuPont de 
Nemours) with 4 mg/cm? of platinum on both sides, coated by hot- 
pressing and impregnated with Nafion® solution of order to 
guarantee a good contact to the membrane and with PTFE to 
achieve the hydrophobic quality; the hydrophobic carbon felt as 
current collectors; the conducting parts of the cell frame are made 
from titanium, the non-conducting ones from polysulfone. The first 
experimental single cells with an active area of 12 cm* show good 
performance. The current/voltage data of this cell agree well with 
those reported in the literature. The authors go on to explain plans 
to build a scaled-up test cell. 


9345 (CONF-921114—, pp. 175-178) Low pressure air 
breathing fuel ceil stack development. Misiaszec, S. (Energy 
Partners, Inc., West Palm Beach, FL (United States)). Courtesy As- 
sociates, Inc., Washington, DC (United States). [1992]. From Fuel 
cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In 
Fuel Cell Seminar, 1992: Program and abstracts. 677p. Order 
Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

A program began in 1989 with the objective to design a Regen- 
erative PEM Fuel Cell Power Source for satellites, and was later 
extended to the design of a low pressure air breathing PEM fuel 
cell stack. The complicated nature of a regenerative power source 
highlighted the need for a computer program to optimize the fuel 
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cell design for maximum performance, minimum weight and vol- 
ume, and to control the heat and mass flow and balance of the 
complete system. The Regenerative Fuel Cell Power Source is 
composed of three main elements, the fuel cell stack, the electroly- 
sis stack and the support system. The three must work together to 
form one integrated unit. Through several iterations using the com- 
puter code to optimize the stack and system design, the complete 
power source was developed. The final design, including material 
selection, was then used to predict expected performance results. 
A system was then assembled to test the predictions, following the 
design as closely as possible. The results have been very encour- 
aging. 


9346 (CONF-921114-, pp. 179-182) Demonstration pro- 
gram of MCFC power generation system at Akagi Stack and 
System Square: Evaluation criteria for a more practical re- 
former. Kajimoto, N. (Technology Research Association, Tokyo 
(Japan)); Takahashi, K.; Horiuchi, N. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Research and development on MCFC power generation systems 
has been carried out under the national program (Moonlight Project 
by MITI for efficient new energy systems) since FY 1987. The final 
target is to demonstrate 1000kW class power generation using a 
pilot plant. The project has been managed by New Energy and 
Industrial Technology Development Organization (NEDO). Technol- 
ogy Research Association for Molten Carbonate Fuel Cell Power 
Generation System (MCFC R.A.) was founded in FY 1988 as a 
contractor for NEDO to promote the MCFC project. MCFC R.A. 
has made efforts to develop stack operation, fuel processing, heat 
recovery and system control technologies and equipment in 
cooperation with the project members. The test facilities for the de- 
veloped technologies and equipment are being installed at Akagi 
Stack and System Square (Akagi 3S). The authors describe two 
different reformer systems, a heat exchanger and a two-stage cat- 
alytic combustion type, which are to be tested at this facility. 


9347 (CONF-921114—, pp. 183-185) Update on the world’s 
first 2-MW carbonate fuel cell demonstration. Eichenberger, 
P.H. (City of Santa Clara, CA (United States)); O’Shea, T.P. Cour- 
tesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Santa Clara Demonstration Project is a $46 million effort to 
design, construct, test and demonstrate the world’s first 2-MW car- 
bonate fuel cell power plant. The SCDP plant will employ fuel cell 
technology developed by Energy Research Corporation (ERC) of 
Danbury, Conn. It will be located on a presently vacant site in the 
city of Santa Clara, CA, adjacent to an existing substation of the 
city’s electrical system. The SCDP piant will be comprised of 2 x 1- 
MW fuel cell modules, a fuel gas treatment system, an oxidant 
supply system, water treatment facilities, heat recovery equipment, 
a power conditioning system, and various ancillary systems. The 
design heat rate for the demonstration unit is 6850 Btu/kWh (LHV 
basis). SOx and NOx emissions are expected to be at or below de- 
tection limits. Fuel Cell Engineering Corp (FCE), a subsidiary of 
ERC, is serving as the prime contractor for the project, and after 
construction and start-up, will be responsible for plant operation, 
maintenance, and testing. The fuel cell stacks and modules are be- 
ing designed by ERC and will be manufactured by Fuel Cell 
Manufacturing Corp (FCMD), another ERC subsidiary, ERC will 
also be participating in the initial plant start-up. Fluor Daniel, under 
subcontract to FCE, will be responsible for the balance-of-plant de- 
sign and procurement and overall plant construction. Funding 
sources, timelines, and experiences with regulatory procedures are 
also described. 


9348 (CONF-921114—, pp. 186-190) Demonstration of a 
carbonate fuel cell stack on coal derived gas. Rastler, D.M. 
(EPRI, Palo Alto, CA (United States)); Devore, G.; Castle, R.; Chi, 
C. Courtesy Associates, Inc., Washington, DC (United States). 
[1992]. From Fuel cell seminar; Tucson, AZ (United States); 29 Nov 
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- 2 dec 1992. In Fuel Cell Seminar, 1992: Program and abstracts. 
677p. Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Power plant system studies indicate carbonate fuel cell systems 
integrated with coal gasification have the potential of offering the 
highest efficiency, and lowest emissions than any other conceiv- 
able power plant operating on coal. The objective of this EPRI 
project is to demonstrate the compatibility and endurance of a car- 
bonate fuel cell stack on actual coal-derived gases. The primary 
issue of concern is the effect of possible trace contaminants on the 
performance and life of the carbonate fuel cell. 


9349 (CONF-921114—, pp. 191-194) Fuel cell R&D demon- 
stration programs at electric utilities in Japan. Harasawa, K. 
(Central Electric Power Council, Tokyo (Japan)); Kanno, |.; Ma- 
suda, |. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

Electric power demand in Japan is expected to continue to grow 
steadily, while social requirements have become increasingly more 
severe for siting of new electric power sources. At the same time, 
coping with global environmental issues is becoming a matter of 
serious concern. Further, mounting tensions in the Middle East is 
making energy security more important to Japan which depends on 
imports for most of its fuels. Under these circumstances, the 
Japanese electric power industry is building up its supply capabili- 
ties by diversifying its electric power resources primarily through 
the development of nuclear, coal-fired and LNG-fired thermal 
power. To back it up is one of the main objects of the Electricity In- 
dustry Research and Development Plan formed by the Central 
Electric Power Council (CEPC). Besides such technologies as nu- 
clear and coal-fired thermal power generation, power transmission 
system, and environmental preservation, the plan focuses on tech- 
nologies for making effective use of energy resources, in which fuel 
cell power generation is included as a major item. The article then 
goes on to describe work being conducted at electric utilities in 
Japan on three different fuel cell processes: phosphoric acid fuel 
cells; molten carbonate fuel cells; and solid oxide fuel cells. 


9350 (CONF-921114-, pp. 195-198) Goi 11 MW FC plant 
operation interim report. Yokota, Kunihiko (Tokyo Electric Power 
Co. (Japan)); Misono, Takao; Vartanian, G.; Kato, Naoshi; 
Amemiya, Takashi. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

TEPCO's (Tokyo Electric Power Company) 11 MW PAFC power 
plant located at the Goi, Japan thermal power station site, the 
largest capacity fuel cell power plant in the world, achieved its rated 
AC output power of 11 MW in Ap, 1991. At rated power, 43.6% 
gross AC power efficiency (i.e. 7826 BTU/kKWh-HHV) was obtained, 
and the measured NOx at the plant exhaust was less than 3ppm. 
As of the end of August, 1992, the power plant is continuing its 
operation establishing a new world record of the total power gener- 
ation over 23435 MWhs. The Goi power plant was developed and 
constructed in a collaborative effort by TEPCO, Toshiba and Inter- 
national Fuel Cells, based on the experience of TEPCO's 4.5 MW 
PAFC power plant operated in 1983-1985. Toshiba, as the prime 
contractor, was responsible for the manufacture, assembly and 
installation of the 11 MW power plant. International Fuel Cells sup- 
plied the 18 fuel cell stack assemblies (CSAs) which are rated at 
670kW each. The goal of the Goi 11 MW project is to achieve the 
following through a series of demonstration tests: demonstrate the 
potential of the fuel cell plant as a combined heat and electricity 
supply system; clarify the operational characteristics of the plant; 
verity performance of principal plant components, such as fuel cell 
stack, reformer, and inverter; establish technology necessary for 
highly reliable operation ultimately aiming at automatic operation; 
confirm favorable environmental adaptability. 


9351 (CONF-921114-, pp. 199-200) Proton exchange 
membrane (PEM) fuel cell system R&D for transportation ap- 
plications. Creveling, H.F. (General Motors Corp., Indianapolis, IN 
(United States)). Courtesy Associates, Inc., Washington, DC 
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(United States). [1992]. DOE Contract AC02-90CH10435. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

\ Increasing environmental and strategic fuel concerns, and a 
potentially changing fuel base continue to dictate the need for ad- 
vanced vehicular power plants that exhibit improved fuel efficiency, 
reduced emissions, and alternate fuel capability. The electric vehi- 
cle has been suggested as one means of decoupling petroleum 
from the transportation sector and dramatically reducing vehicular 
environmental emissions. Some form of a hybrid power system 
could be beneficial in extending the overall range and load carrying 
capacity of today’s battery powered electric vehicles. Among the 
candidate power plants for the engine/charging component within 
the hybrid system, the indirect methanol proton-exchange- 
membrane (PEM) fuel cell is potentially the most efficient, as the 
device is unrestricted by heat engine (Carnot cycle) limitations. 
Further, the fuel cell system directly produces electric power, thus 
eliminating the need for a generating system. The fuel cell system 
presents several technical challenges which require systematic re- 
search and development effort before it is ready for commercial 
vehicular applications. General Motors envisions a multi-phase pro- 
gram leading to proof-of-concept testing of a fuel cell/hybrid 
venicle. The initial program phase currently under contract empha- 
sizes the development of technologies critical to the success of this 
propulsion system concept. This phase is designed to produce a 
methanol fueled 10-kW power source that demonstrates system 
feasibility for transportation applications. Key elements of this effort 
are tasks addressing the fuel cell, a fuel processor, electronic con- 
trols, a gas pressurizing system, and versatile management of 
water and heat. System requirements include low thermal inertia, a 


proper battery (to help with start-up and transients), and other an- 
cillaries. 


9352 (CONF-921114—, pp. 201-203) Electrochemical en- 
gine system modeling and development. Sutton, R.D. (Los 
Alamos National Lab., NM (United States)); Vanderborgh, N.E. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
DOE Contract AC02-90CH10435. From Fuel cell seminar; Tucson, 
AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 
1992: Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Increasing environmental and strategic fuel concerns, and a 
potentially changing fuel base continue to dictate the need for ad- 
vanced vehicular power plants that exhibit improved fuel efficiency, 
reduced emissions, and alternate fuel capability. The electric vehi- 
cle has been suggested as one means of decoupling petroleum 
from the transportation sector and dramatically reducing vehicular 
environmental emissions. Some form of a hybrid power system 
could be beneficial in extending the overall range and load carrying 
capacity of today’s battery powered electric vehicles. Among the 
candidate power plants for the engine/charging component within 
the hybrid system, the indirect methanol proton-exchange- 
membrane (PEM) fuel cell is potentially the most efficient, as the 
device is unrestricted by heat engine (Carnot cycle) limitations. 
General Motors, under contrast to the US DOE, has initiated a pro- 
gram to develop and test an “Electrochemical Engine,” a reformate/ 
air proton-exchange-membrane (PEM) fuel cell power plant. The 
intent of this program is to define the feasibility of such an engine 
for future transportation applications. 


9353 (CONF-921114—, pp. 204-207) Solid polymer fuel cell 
development and commercialization at Bailard. Fleming, R.B. 
(Ballard Power Systems, Inc., North Vancouver, British Columbia 
(Canada)); Pow, E.G. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

During the past several years, Ballard Power Systems has signif- 
icantly advanced the technology for Solid Polymer Fuel Cells 
(SPFC). Advances have stimulated increased interest in commer- 
cializing fuel cell technology throughout the world. Ballard has 
demonstrated substantial increases in stack power density, effec- 
tive operation on air, and operation on gas streams derived from 





reformation of hydrocarbons. Activities continue to be focused on 
producing useful fuel cell stacks and power systems. Programs are 
directed to demonstrating technology in actual applications in se- 
lected markets, including reducing costs to competitive commercial 
levels. This paper presents an overview of Ballard’s methanoVair 
systems development, and fuel cell bus demonstration program. 


9354 (CONF-921114-, pp. 208) Fuel cells for transporta- 
tion. Farris, P.J. (international Fuels Corp., South Windsor, CT 
(United States)); Trocciola, J.C. Courtesy Associates, Inc., Wash- 
ington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

This paper will discuss the IFC technical advances in fuel cells 
which have resulted in their consideration as power sources for a 
variety of vehicles such as automobiles, buses, unmanned aircraft 
and submersibles. These advances include: improved cell perfor- 
mance; light weight cell concepts; improved fuel processing 
designs; improved fuel processing techniques. This paper will dis- 
cuss these advances, and assess their potential relative to vehicle 
application requirements. The assessment will include required 
changes in system design and technology to accommodate vehicle 
requirements and potential benefits for the application of fuel cells 
in these applications. 


9355 (CONF-921114—, pp. 209) Opportunities for the de- 
velopment of fuel cell propulsion systems for locomotives. 
Sobey, A.J.; Wedaa, H.; Ditmeyer, S. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

This paper draws on information developed to meet the increas- 
ing interest in fuel cell propulsion systems for locomotives by both 
the public and private sectors. The requirements for emission 
reductions are based on a study of locomotive emissions in Califor- 
nia. Available information on the technical and economic feasibility 
of fuel cells (Phosphoric Acid, Proton Exchange Membrane, etc.) 
which could be used in locomotives, indicates that they should be 
technically and economically superior to alternative means of re- 
ducing emissions such as; use of electric locomotives or reducing 
the emissions of existing diesel engines in locomotives. Fuel cells 
appear to be the logical solution to many environmental problems; 
for locomotives, buses, trucks and automobiles. Unfortunately, the 
present fuel cell development programs (primarily funded by the 
US DOE) are not compatible with the development of fuel cell 
locomotives in time to meet the schedules established by environ- 
mental authorities. The goal of the South Coast Air Quality 
Management district is to reduce railroad emissions by 90% by 
2010. The development time for fuel cell propulsion systems can 
be reduced if the research and commercialization programs for fuel 
cell locomotives are adequately funded and a way is found to 
avoid unnecessary delays. This conclusion is consistent with infor- 
mation being obtained by the South Coast Air Quality Management 
District on fuel cell propulsion systems for locomotives. The time 
schedules for achieving air quality goals may require two genera- 
tions of fuel cells locomotives. The paper summarizes the risks; 
technical (low), economic (moderate), business (high) and political 
- which developers or sponsors of fuel cells and alternative propul- 
sion systems (such as installing catenaries for electrifying railroads 
and trolley buses) must address. 


9356 (CONF-921114—, pp. 210-211) The influence of car- 
bon monoxide on PAFC catalyst performance: The influence 
of temperature and alloy anode catalyst development to over- 
come performance losses due to poisoning. Tsurumi, K. 
(Tanaka Kikinzoku Kogyo, Hiratsuka-City, Kangawa (Japan)); Ya- 
mamoto, N.; Stonehart, P.; Watanabe, M. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Pure hydrogen fuel is the only reacting fuel molecule for phos- 
phoric acid fuel cells (PAFCs) and polymer electrolyte fuel cells 
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(PEMFCs) but the production of hydrogen as a fuel source re- 
quires an understanding of the fuel contaminants produced from 
the fuel feedstock. The major concern is the production of CO from 
either steam reforming or partial oxidation of higher hydrocarbons. 
In addition, hydrogen sulphide is produced from sulpher containing 
molecules due to the hydrogenating conditions in the fuel process- 
ing reactors. Although zinc oxide trapping beds for the HS that is 
produced are adequate, punch-through from the sulphide trapping 
beds is always a worry. This work describes detailed performance 
characteristics for supported noble metal and noble metal alloy cat- 
alysts under PAFC (and possibly PEMFC) conditions where small 
quantities of CO are produced in the hydrogen feed by fuel pro- 
cessing from hydrocarbon feedstocks. 


9357 (CONF-921114—, pp. 212-215) Materials and engi- 
neering development in subscale phosphoric acid fuel cell. 
Alderucci, V. (CNR Institute for Transformation and Storage of En- 
ergy, Messina (Italy)); Recupero, V.; Passalacqua, E.; Di Leonardo, 
R.; Lagana, M.; Saija, G.; Giordano, N. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OST!; NTIS; GPO Dep. 

As a key step towards the development of a 1-KW PAFC proto- 
type, tests in a subscale monocell station have provided useful 
information to select and scale up the range of optimal operating 
conditions. The endurance tests indicated in the PTFE-carbon elec- 
trostatic corrosion the most predominant mechanism of decay. 
Performance losses due to Pt dissolution have been estimated on 
the order of 2 mV/1000 hrs. 


9358 (CONF-921114—, pp. 216-219) Reliability of a 1 kW 
PAFC stack at CNR/TAE Institute. Recupero, V. (institute 
CNR/TAE Salita S. Lucia sopra Contesse, Messina (ltaly)); 
Alderucci, V.; Zappala, G.; Di Leonardo, R.; Lagana, M.; Giordano, 
N. Courtesy Associates, Inc., Washington, DC (United States). 
[1992]. From Fuel cell seminar; Tucson, AZ (United States); 29 Nov 
- 2 dec 1992. In Fue/ Cell Seminar, 1992: Program and abstracts. 
677p. Order Number DES4003882. Source: OSTI; NTIS; GPO Dep. 

A 1 kW Phosphoric Acid Fuel Cell (PAFC) prototype, integrated 
with a methanol reforming unit, has been designed and developed 
at CNR (National Research Council) Institute for Transformation 
and Storage of Energy (Messina, Italy) in the framework of the 
National Program (Progetto Volta) - (Enea contract). The 1 kW pro- 
totype has been designed and built as a completely automated 
electric generator (25 cells, with a useful surface of 400 cm? each). 
This is the first PAFC prototype completely manufactured in Europe 
with in house know how (electrocatalyst, electrodes, matrix, design 
of the basic stack module). The 1 kW stack is provided with pro- 
cess and cooling plates of proprietary design and construction, 
internal gas collectors for the working gases which provide com- 
pactness to the system, simplification of the gas sealing and 
automated control system. An original electrolyte replenishment 
system is also designed. The work has placed particular emphasis 
on the evaluation of the stack response to changes in design and 
working conditions, in order to select and to arrange stack compo- 
nents, to evaluate concepts and to determine how the malfunction 
of a component (reformer, blower, humidifier, etc.) would affect the 
system. This paper describes, particularly, the development activity 
on the stack performance at low voltage (lower than 550 mV) 
working conditions. 


9359 (CONF-921114—, pp. 220-223) Preparation and char- 
acterization of highly active alloy electrocatalyst for PAFC. 
Chung, J.S. (Pohang Institute of Science and Technology (Korea, 
Republic of)); Hwang, J.T.; Kim, K.T.; Kim, H.Y.; Yun, |.S.; Sung, 
J.Y. Courtesy Associates, Inc., Washington, DC (United States). 
[1992]. From Fuel cell seminar; Tucson, AZ (United States); 29 Nov 
- 2 dec 1992. In Fuel Cell Seminar, 1992: Program and abstracts. 
677p. Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The phosphoric acid fuel cell has been recognized as the front 
runner in technological development and for practical applications 
in the future. However, the high price of platinum in making 
electrodes imposes some limitations on its application for the con- 
ventional power generation system. For this reason, many 
alloyed-platinum catalysts have been proposed in recent patents to 
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enhance the activity of oxygen reduction in PAFC. The activity en- 
hancement was generally attributed to the formation of an ordered 
alloy of superlattice structure (PtgCr). But, Beard and Ross have re- 
cently argued that the activity enhancement by alloying was flawed 
by ignoring the dependence of activity (either mass activity or spe- 
cific activity) on the surface area of Pt, and that the magnitude of 
the enhancement is approximately 20%, not the factor of 2. Mean- 
while, other factors which should be considered as regards alloy 
catalyst, is its surface composition, because surface composition of 
alloy catalyst greatly differs from the nominal composition depend- 
ing on preparation conditions as well as alloy system. For example, 
metals such as Fe, Cr, Co, when alloyed with Pt, could be prefer- 
entially dissolved out in hot acid medium, resulting in changes in 
the surface composition and morphology of alloy catalyst. Thus, 
when an alloy system is employed as a catalyst for any reaction in- 
cluding electrochemical reduction in PAFC, its surface composition 
must be characterized together with its crystallographic properties. 
The authors have prepared some transition metal alloyed-platinum 
catalysts at different alloying temperatures, and their surface prop- 
erties were measured and correlated with catalytic activity for 
oxygen reduction. It was found that alloying transition metals with 
platinum at relatively low temperature and acid leaching of the en- 
riched metal on the surface produced catalysts whose surface 
activity increased twice compared with that of pure platinum. 


9360 (CONF-921114-, pp. 228-232) The preparation of 
highly active platinum catalysts from platinum macrocycle 
precursors. Thompsett, D. (Johnson Matthey Technology Centre, 
Reading (United Kingdom)); Cooper, S.J.; Hards, G.A. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Celi Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

At present, the most active catalysts for oxygen reduction in 
Phosphoric Acid Fuel Cells (PAFC’s) are carbon-supported dis- 
persed platinum alloys. Typically, an alloy catalyst will exhibit a 40 
mV improvement over platinum alone, to give a half cell perfor- 
mance of 740-745 mV at 200 mAcm-* on air for a 10 wt% Pt 
catalyst at 0.5 mgPtcm~* electrode loading. Although further per- 
formance gains can be made by e.g. increasing metal dispersion 
and employing higher Pt loadings, it is considered likely that new 
materials with still higher activity will be needed to be discovered. 
More active materials will enable the fuel cell developers to either 
increase system efficiency or reduce capital cost by operating at 
higher power densities. In the continuing desire to increase the ac- 
tivity of PAFC O2 reduction catalysts, new methods of Pt catalyst 
deposition have been investigated. This has the aim to produce dif- 
ferent Pt surfaces to that currently generated by conventional 
catalyst preparative techniques. One such method is the deposition 
of monolayers of molecular Pt containing species onto graphitised 
carbon surfaces, taking advantage of the ability of graphite sur- 
faces to absorb molecules with extensive a systems. In this paper, 
the adsorption of Pt-containing macrocyclic species will be de- 
scribed, with their subsequent activation and evaluation of Op 


reduction activity in 100% H3PO, at 180°C, using the flooded elec- 
trode method. 


9361 (CONF-921114—, pp. 233-236) Electrochemical char- 
acteristics of carbon-supported Pt, Pt-Sn, Pt-Ru electrodes for 
the oxidation of methanol and formaldehyde. Narayanan, S.R. 
(California Inst. of Technology, Pasadena, CA (United States)); 
Vamos, E.; Frank, H.; Surampudi, S.; Halpert, G. Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Platinum-based bi-metallic electrocatalysts have shown signifi- 
cant activity for the electro-oxidation of methanol and 
formaldehyde. In the present study, electro-oxidation of methanol 
and formaldehyde on carbon-supported platinum-based bi-metallic 
catalysts has been studied with the intention of applying these 
electrodes in a liquid feed type direct-oxidation fuel cell. Electrodes 
prepared by chemical and electrochemical methods have been 
studied in half and full cell configurations. 
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9362 (CONF-921114-, pp. 237-240) High power density 
SOFC development at Tokyo Gas. Matsuzaki, Y. (Tokyo Gas Co., 
Ltd. (Japan)); Hishinuma, M.; Kawashima, T.; Yasuda, |.; Koyama, 
T.; Hikita, T. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. ‘From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

An advanced fabrication process for the Ni/YSZ cermet anode, 
which the authors named PMSS, has been developed. Single cells 
as large as 5, 10, and 23 cm square have been successfully 
manufactured and their high performance was demonstrated exper- 
imentally. Attention has been devoted to optimizing the anode 
microstructure and the Ni/YSZ cermet preparation procedure, be- 
cause the voltage loss was found to be caused mainly by a high 
overpotential at the anode/electrolyte interface. As a result, the 
power density in 5 cm square single cells increased to 0.65 W/ 
cm*, which is three times as high as it was in the early develop- 
ment stage. 23 cm square cells produced a maximum power of 
97W. Ten-cell stacks of 5 cm square cells and three-cell stacks of 
10 cm square cells, incorporating doped lanthanum chromite sepa- 
rators, were also successfully manufactured and tested. 


9363 (CONF-921114—, pp. 241-244) Improved production 
methods for YSZ electrolyte and Ni-YSZ anode for SOFC. Bag- 
ger, C. (Risoe National Lab., Roskilde (Denmark)). Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. Project 
JOUE-0027-C; Project BREU-01-85-C. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

It is generally assumed that the sintering temperature for SOFC 
components should not exceed 1400°C in order to avoid excessive 
reactions between electrode and electrolyte material. Reported sin- 
tering temperatures for YSZ electrolyte foils are frequently higher, 
thus preventing cofiring with electrode components. A procedure 
has been developed for production of electrolyte foils from com- 
mercially available yttria stabilized zirconia, which allows sintering 
at 1300°C to a density higher than 99% of the theoretical value. 
Another procedure has been developed for production of Ni-cermet 
anodes on sintered YSZ without exceeding 1300°C. 


9364 (CONF-921114—, pp. 245-248) Methane fueled solid 
oxide fuel cells: A thermodynamic point of view. Alderucci, V., 
(CNR Institute for Tranformation and Storage of Energy, Messina 
(Italy)); Antonucci, V.; lelo, |.; Maggio, G.; Torre, T.; Giordano, N.; 
Demin, A.K. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

An extensive thermodynamic analysis on different versions of ex- 
ternal reforming of methane for SOFCs has been carried out in this 
paper. Steam reforming, partial oxidation, and exhaust gas reform- 
ing have been compared. Equilibrium calculations were performed 
in the temperature range 1000-1400 K assuming different oxidized/ 
reduced components ratios at the inlet and at the outlet of the 
electrochemical section. On this basis the results pointed out that 
the most efficient way to feed a SOFC is the exhaust gas reform- 
ing, while the partial oxidation efficiencies show lower values, 
especially at high temperatures. 


9365 (CONF-921114-—, pp. 249-252) Current status of tubu- 
lar type SOFC development at Osaka Gas. Ippommatsu, 
Masamichi (Osaka Gas Co., Ltd. (Japan)); Sasaki, Hirokazu; Hi- 
rano, Akira; Otoshi, Shoji; Suzuki, Minoru; Kajimura, Atsuko; 
Sugiura, Nozomi. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

The authors succeeded in developing an A-site deficient 
La(Sr)CrO3 thin-film SOFC interconnector using the high deposition 
rate laser ablation method. This method has the following advan- 
tages: the film is dense and void-free; the deposition rate is about 
10 um/min.; the deposition temperature (700°C) is lower than that 





for EVD; the masking process is simple; and the difference in 
chemical composition between the film and the target is negligible. 


9366 (CONF-921114-, pp. 253-256) Improvement of the 
mechanical integrity of planar SOFC stacks. Stolten, D. (Dornier 
GmbH, Freidrichschafen (Germany)); Monreal, E.; Mueller, W. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

After being jointed mechanical stresses occur in the SOFC stack 
during cooling down due to a small mismatch in thermal expansion 
coefficients (ACTE). Three measures are discussed to minimize the 
failure probability: (1) fine tuning of material composition to adjust 
thermal expansions; (2) application of soft seals; (3) proof-testing 
of the components with tensile stresses. 


9367 (CONF-921114—, pp. 257-260) Development of mani- 
folds for planar SOFC modules. Spaeh, R.J. (Dornier GmbH, 
Friedrichshafen (Germany)); Zurell, K.; Koch, A. Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

One of the technical challenges in the realization of planar 
SOFC modules is the development of a manifold technique. Fuel 
gas manifolds have to meet the stringent requirement of absolute 
gastightness. This is a necessary precondition to operate the 
SOFC systems at high utilization rates. Leakages would lead to re- 
duced overall efficiencies and cause hot spots which will induce 
mechanical stresses or even cracks. SOFC concept designs with 
external manifolds in addition requires an accurate matching of the 
thermal expansion of the stack and manifold. 


9368 (CONF-921114—-, pp. 261-264) Performance poten- 
tials of prominent SOFC configurations. Bossel, U. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Of all SOFC configurations proposed so far only the Westing- 
house tubular design has reached the level of maturity needed to 
extrapolate performance potentials from experimental data. Other 
concepts are still at an early stage of development. As a result, the 
technology background has not yet solidified enough to serve as a 
base for assessing potentials or weaknesses. Yet, these late en- 
tries may eventually establish themselves as winning SOFC 
technologies. It thus appears useful to identify SOFC configurations 
for particular applications. Also, future R&D may be aimed at 
SOFC promising concepts. This unbiased analytical study can pro- 
vide a fair assessment of the performance potentials of SOFC 
configurations. Ten different SOFC concepts have been studied. To 
do so, a relevant set of equations had to be derived or compiled 
and then cast into dimensionless form. As a result, SOFC configu- 
rations can now be classified by “PEN Parameters” and “PEN 
Functions.” (PEN = Positive electrode/Electrolyte/Negative elec- 
trode) Also, assuming identical active materials (8% YSZ, Ni-ZrO. 
Cermet, LSM, LSC) for all designs, the performance potentials 
have been assessed. The idealized study of the electric current 
flow in SOFC elements is based on the assumption that the elec- 
trochemical conversion is unrestricted by mass flow limitations, 
imperfection of materials or quality of fabrication. 


9369 (CONF-921114-, pp. 265-268) Economic fuel cells by 
design. Kendall, K. (ICI, Cheshire (United Kingdom)). Courtesy As- 
sociates, Inc., Washington, DC (United States). [1992]. From Fuel 
cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In 
Fuel Cell Seminar, 1992: Program and abstracts. 677p. Order 
Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Solid Oxide Fuel Cells (SOFCs) have been demonstrated techni- 
cally in several different laboratories. Designs based on zirconia 
electrolyte, nickel/zirconia anodes, lanthanum strontium manganite 
cathodes, and lanthanum chromite interconnects have been tested 
at 1000°C and shown to give acceptable performance in terms of 
power density, lifetime and material costs. Typically, power densi- 
ties range from 0.1 to 0.5 Wem~". Lifetimes of 50,000 hours have 
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been recorded, with modest diminution in output. Raw material 
costs around 100$/kWe have been estimated for the stack, and 
these should fall significantly as manufacturing scale increases. 
Such figures are encouraging when compared with the 1000$/kWe 
available for installing electrical generators to compete with existing 
turbines and reciprocating engines. Thus there are no fundamental 
barriers to SOFC application. The main problems are the fabrica- 
tion, assembly, and support costs for the stack, plus the system 
costs. Fabrication costs may be high because cells need to be 
made of good quality ceramic, which must be leak tight and me- 
chanically strong. Assembly costs can be substantial because of 
the large numbers of small cells involved in a realistic stack. Sup- 
port costs arise because the cells are thin, weak and prone to 
thermal shock. Many designs therefore incorporate special support- 


ing structures, which may be as costly as the active components 
themselves. 


9370 (CONF-921114-, pp. 269-272) Fabrication of tubular 
solid oxide fuel cell by wet processing technique. Eguchi, K. 
(Kyushu Univ., Fukuoka (Japan)); Setoguchi, T.; Arai, H.; Yam- 
aguchi, R.; Hashimoto, K. Courtesy Associates, Inc., Washington, 
DC (United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fue! Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

It is important to establish a reliable and inexpensive cell fabrica- 
tion process for the development of practical solid oxide fuel cells. 
Of several fabrication techniques for yttria-stabilized zirconia (YSZ) 
film investigated in a previous study, the wet process was very at- 
tractive for cell fabrication because of its simplicity, reliability, and 
low cost. This process consists of slip casting a tubular electrode 
support and slurry coating the electrolyte and electrode. However, 
the slurry coating process was very time consuming for obtaining 
dense film. In the present study, a co-firing process has been de- 
veloped in the tubular fuel to eliminate this problem. 


9371 (CONF-921114—-, pp. 273-276) Impedance spec- 
troscopy - a method for in-situ characterization of 
experimental fuel cells. Jenseit, W. (institut fuer Chemische Tech- 
nologie der TH Darmstadt (Germany)); Boehme, O.; Leidich, F.U.; 
Wendt, H. Courtesy Associates, inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

Fuel cell development has to cope mainly with materials and 
production technologies development. The electrocatalytic effectivi- 
ties of morphologically very different electrodes like PTFE-bonded 
soot (very small and active particles) and Raney-nickel electrodes 
(very coarse, less active), or poorly wetted nickel-sponge anodes 
for MCFCs, have to be morphologically optimized. Adding to cur- 
rent voltage curves impedance spectroscopy allows the analyst to 
obtain morphologically significant information. Accompanying long- 
term performance tests, impedance spectroscopy is an additional 
means for understanding and mitigating aging and deterioration of 
electrodes and cells. 


9372 (CONF-921114-—, pp. 277-280) Development and eval- 
uation of precommercial novel materials for MCFC electrodes. 
Koch, H. (Zentrum fuer Sonnenenergie- und Wasserstoff- 
Forschung, Stuttgart (Germany)); Rohland, B.; Wendt, H. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 
MCFC anodes employing tungsten carbide could be proven ex- 
perimentally to yield the same level of performance for at least 
1000 hours of operation compared to standard Ni-Cr anodes. 
LiCoOz promises to be a viable alternative to lithiated nickel oxide 
for MCFC cathodes, whereas LiFeO2 does not give an appropriate 


performance. Research will be pursued to improve the output of 
novel MCFC electrodes. 


9373 (CONF-921114—-, pp. 281-284) Alternative catalyst 
supports for phosphoric acid fuel cells. Scholta, J. (Zentrum 


ERA Vol. 19, No. 4 221 





30 DIRECT ENERGY CONVERSION 
3005 Fuel Cells 


fuer Sonnenenergie- und Wasserstoff-Forschung, Stuttgart (Ger- 
many)); Wendt, H. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 


(United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: 


Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Although PAFC technology is the most advanced fuel cell system 
with respect to commercialization, the problem of carbon corrosion 
of the PAFC cathode still poses a serious problem because it limits 
the lifetime of the stack to approx. 40.000 h. In previous research 
more than 20 oxides, nitrides and carbides were investigated by 
gravimetric experiments with AASic determination of dissolved 
metal ions. Materials which proved stable or almost stable (less 
than 3% weight loss after 100 h) had been worked into PTFE 
bonded gas diffusion electrodes and tested for their anodic corro- 
sion rate, current voltage characteristic and voltage time behavior. 
Although some carbide materials have comparable or lower 
corrosion rates than carbide powder their stability in oxidizing at- 
mosphere is uncertain. A TaC supported Pt-electrode showed 
insufficient stability. In this paper investigations on TiC-, and Au- 
plated SiC electrodes are presented. 


9374 (CONF-921114—, pp. 285-288) Behaviour of the Ni/ 
MgO catalyst in DIR-MCFC geometry. Aquino, M. (Institute CNR- 
TAE, Messina (Italy)); Freni, S.; Giordano, N.; Cavallaro, S. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue! Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Among the various configurations evaluated for natural gas fu- 
eled molten carbonate fuel cell, the direct internal reforming 
(DIR-MCFC) is the most promising one. In fact, compared with a 
conventional system featured with an external reformer, it can give 
a fuel saving of 20% allowing the construction of cheaper electric 
power plants with lower operating costs. This occurs because the 
DIR-MCFC system provides an additional layer of catalyst able to 
produce hydrogen directly from the natural gas, utilizing the heat 
generated in the cell; consequently, it appears as an efficient self- 
closed system. Although this configuration shows very attractive 
advantages, there is a severe restriction concerned with the 
tendency of the internal reforming catalyst to interact with the elec- 
trolyte carbonates. In this paper, the authors present the results of 
an extensive experimental investigation carried out on the transport 
of electrolyte among the components of a molten carbonate mono- 
cell operating in a direct reforming mode. 


9375 (CONF-921114—, pp. 289-292) The meniscus cell- 
experiments with partially immersed gas diffusion electrodes. 
Kivisaari, J. (Royal Institute of Technology, Stockholm (Sweden)); 
Lindstroem, O. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

Grove's fuel cell was in fact a meniscus cell with the electrolyte 
meniscus climbing up along platinum wires catalyzed with platinum 
black. The authors are using a similar design. A strip of a modern 
gas diffusion electrode is immersed in the electrolyte, surrounded 
by reactant gas, e.g. air, with the counter electrode in the elec- 
trolyte vessel and a reference electrode close to the surface of the 
partially immersed gas diffusion electrode. A voltage current curve 
is recorded with the same shape as is obtained in a conventional 
half cell. This simple test may obviously be used as a screening 
tool for electrode formulations. The meniscus cell may, however, 
provide more information than a figure of merit for screening pur- 
poses. The experimental conditions can be varied in a controlled 
manner to give data, which throw some light on the mass transfer 
characteristics of the electrode. The depth of immersion is 
obviously such a parameter. This paper presents results from ex- 
perimental testing and mathematical modelling of this process. 


9376 (CONF-921114—, pp. 293-296) Studies of the struc- 
tural and morphologic effects on the behaviour of matrices 
and electrodes on phosphoric acid fuel cells. Silva, S.A. da 
(Sao Paulo Univ., Sao Carlos (Brazil)); Caires, M.I.; Buzzo, M.L.; 
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Ticianelli, E.A.; Gonzalez, E.R. Courtesy Associates, inc., Washing- 
ton, DC (United States). [1992]. From Fuel cell seminar; Tucson, 
AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 
1992: Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes recent studies on the development of im- 
proved matrices and gas diffusion electrodes for application in low 
temperature fuel cells, such as PAFC and PEMFC. Matrices have 
been prepared using SiC + ZrSiO, and SiC + NbC mixtures in a 
proportion ranging from 0 to 100 wt% SiC. The preparation method 
included (i) the deposition of the mixtures as thin films on top of the 
catalyst layer of the electrodes using a silk-screen technique, and 
(ii) the fabrication of a self-supported film of the composites using a 
hot rolling process. Electrochemical evaluations were carried out in 
a H/Oz single cell set-up using standard gas diffusion electrodes 
with an exposed geometric area of 5 cm? in 98% H3PO, at 180°C. 
Electrodes with different morphologies were prepared using 10, 20 
and 30 wt% PtC catalysts and containing 30, 40, 50 and 60 wt% 
of PTFE. In all cases the platinum loading was 0.4 mgPt/cm?. Elec- 
trochemical evaluations were done by cyclic voltammetry, steady 
state polarization measurements and AC impedance spectroscopy 
for the oxygen reduction reaction in 0.5, 1.0 and 2.0 M sulfuric acid 
solutions at room temperature. Experimental data were analyzed in 
terms of theoretical models of the porous gas diffusion electrodes. 


9377 (CONF-921114—, pp. 297-300) Electrochemical prop- 
erties of La(Sr)MnOx/YSZ interface fabricated by CVD-EVD. 
Suzuki, M. (Osaka Gas Co., Ltd. (Japan)); Sasaki, H.; Otoshi, S.; 
Kajimura, A.; Sigiura, N.; lppommatsu, M. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Electrochemical properties of a SOFC cathode have been inves- 
tigated by the complex-impedance and cathode polarization 
method. YSZ films were fabricated on porous La(Sr)MnO, cathode 
tubes by the CVD-EVD method. This La(Sr)MnO,/YSZ interface 
had an extremely large three phase boundary and a high electro- 
chemical activity. Its resistance of cathode reaction was smaller 
than 0.01Qcm? in air. This result clearly showed that the CVD-EVD 


method is very effective for the electrode/electrolyte interface opti- 
mization. 


9378 


(CONF-921114—, pp. 301-304) Short term stability 
tests of Pt/C porous electrodes for oxygen reduction in phos- 
phoric acid fuel cells. Giordano, N. (Institute CNR-TAE, Messina 
(Italy)); Passalacqua, E.; Pino, L.; Vivaldi, M.; Patti, A.; Antonucci, 
P.L.; Kinoshita, K. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: 


Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

The influence of the Pt surface area on oxygen reduction at 200 
mA/cm? in 98% H3PO,4 at 170°C was investigated on PTFE- 
bonded Pt/C porous electrodes. The Tafel slope for O2 reduction 
increases with a decrease in Pt surface area. The short-term per- 
formance (i.e., 48 h) at constant current density appears to be 
related to the electrode activity. The oxygen gain of the porous 
electrodes also appears to be influenced by the Pt surface area. 
The electrodes with Pt electrocatalysts of lower surface area oper- 
ate under diffusion control, and the oxygen gain is relatively high. 


9379 (CONF-921114—, pp. 305-308) Measurement of gas 
permeability of graphite plates for fuel cell stacks. Ng, M.L. (In- 
dustrial Technology Research Institutes, Hsin Chu (Taiwan, 
Province of China)); Lin, C.L.; Cheng, Y.C. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. Grant 34K2100. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 
Single units of fuel cells generate electricity in relative low volt- 
age to be of practical use. In general, these cells are connected in 
series, or more conveniently, stacked up for higher voltage. Hence, 
separators are necessary for keeping apart the fuel and oxidant 
gases before entering their respective channels for electrochemical 
reactions. In addition, these separators are also used to transmit 





electricity generated by each fuel cell unit to the terminals. Graphite 
plates are generally employed for these purposes because of their 
high electrical conductivity as well as relatively good resistance to 
corrosion under adverse operating conditions. However, since most 
graphite plates are porous in nature, gases such as hydrogen and 
air are able to permeate through the graphite plates without going 
through electrodes. Polymeric resins are commonly added to re- 
duce the porosity of graphite. This can be done by mixing resins 
with graphite powders during the molding process. The electrical 
conductivity of graphite plates thus made will inevitably be reduced 
by the electrically nonconducting polymers. This will in turn raise 
the internal resistance of fuel cells and thus lower the total electric- 
ity output generated by the stack. Another method of reducing the 
porosity of graphite plates is by adding resins to the graphite plates 
under pressure (or vacuum). Since resins are added after graphite 
plates are casted, the electrical conductivity of these plates should 
not be affected significantly. Against this background, series of 
tests were carried out in this study to measure the gas permeability 
and the electrical conductivity of a commercially available graphite 
plates. Tests were also performed on the graphite plates with 
resins added under pressure. 


9380 (CONF-921114—-, pp. 309-312) Test results of a 
100kW class MCFC system & control test plant. Yoshida, T. 
(Ishikawajima-Harima Heavy Industries Co., Ltd., Tokyo (Japan)); 
Itoh, K.; Mochizuki, K.; Hashiguchi, J.; Inoue, T.; Hashimoto, F.; 
Ishikawa, A. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

New Energy and Industrial Technology Development Organiza- 
tion (NEDO) has been carrying out the second phase of MCFC 
project in order to develop a 1000kW class pilot plant by 1997. Ob- 
jectives of a 100kKW class MCFC system & control test plant are to 
establish and provide the optimum operation and control method 
for the 1000kW class pilot plant. The test plant was constructed at 
Akagi test site of MCFC Research Association in March of 1991. 
The authors put the plant into operation in April 1991 and contin- 
ued the operation to July 1992. This paper presents the test results 
of the plant. 


9381 (CONF-921114-—, pp. 313-316) Energy, environmental 
and economic benefits resulting from the future commercial- 
ization of fuel cell vehicles in transportation. Patil, P.G. 
(USDOE, Washington, DC (United States)); Ohi, J.; Hagey, G.L. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue! Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The fuel cell is a promising power system for future transporta- 
tion propulsion. Applications are expected to include both light-duty 
and heavy-duty highway vehicles, rail and marine vehicles. Fuel 
cell-powered vehicles (FCV’s) are expected to be very efficient 
(approximately twice the efficiency of conventional propulsion sys- 
tems), and have extremely low vehicle emissions (varying from 
several orders of magnitude lower, to zero emission). Successful 
commercialization of FCVs would provide large environmental, en- 
ergy and economic benefits in the post-2000 time period. The 
estimates of benefits are a function of FCV market penetration, 
which depends on future and uncertain technical and economic 
competitiveness with alternative vehicle systems, and are based on 
a 24% penetration of the light-duty vehicle stock in the year 2030. 


9382 (CONF-921114—, pp. 317-320) Carbon dioxide cap- 
ture in fuel cell power systems. Hirschenhofer, J.H. 
(Gilber’/Commonwealth Inc., Reading, PA (United States)); Stauf- 
fer, D.B.; White, J.S. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

There has been increased emphasis in assessing whether the 
electric power industry should reduce CO. emissions to the atmos- 
phere. Fuel cells offer the possibility of emitting low amounts of 
CO, compared to other fossil fueled electric power generators. In 
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addition to the reduced amount of COz2 emissions resulting from its 
relatively high efficiency, the fuel cell power plant’s processes may 
even enable this technology to remove COz with less effort. Fuel 
cells are the only fossil energy power producing technology where 
the fuel and oxidant streams remain separated after energy 
conversion of the fuel to electricity. The fuel exhaust stream, con- 
taining the COs, is not diluted with nitrogen and residual oxygen in 
the process air stream (however, the fuel product of an air-blown 
gasifier would contain nitrogen from spent air). The phosphoric acid 
fuel cell fuel exhaust stream is even free of product water. It is 
timely to identify promising fuel cell cycles which show technical 
and economic feasibility in reducing CO2 emitted into the atmos- 
phere and to quantify the possible reduction of CO2. Removing 
COz in a fuel cell power plant could also result in more economical 
electricity production. Economic benefits could result due to possi- 
ble performance improvements, or should CO2 be a profitable 
byproduct, or should carbon emission taxes be enacted. 


9383 (CONF-921114-, pp. 321-324) An ASPEN/SP fuel cell 
performance USER block. Stauffer, D.B. (Gilbert/Commonwealth 
Inc., Reading, PA (United States)); Hirschenhofer, J.H.; White, J.S. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

A computer model simulating the performance of a Molten Car- 
bonate Fuel Cell (MCFC) has been developed to aid the analysis of 
MCFC power systems. The model uses the Advanced System for 
Process ENgineering (ASPEN), a computer aided process design 
code that has achieved wide acceptance in the chemical process 
industry. The model itself is called an ASPEN/SP Fuel Cell USER 
block. The USER block allows the analyst to define a unit operation 
that follows his specific design requirements and algorithms. Similar 
ASPEN performance models are being developed for the Phospho- 
ric Acid and Solid Oxide Fuel Cell technologies. The MCFC USER 
block automatically calculates the cell voltage for any combination 
of 11 parameters: current density; temperature; pressure; fuel 
composition; fuel utilization; oxidant composition; oxidant utilization; 
lifetime effects; production year; internal reforming effects; and opti- 
mai user voltage adjustment. This USER block approach allows the 
modeled systems to take advantage of ASPEN’s inherent configu- 
rational flexibility and built-in properties database. The developed 
fuel cell USER module follows standard ASPEN/SP input and out- 
put conventions for USER modules. The fuel cell module 
incorporates the following functions: mass balancing (fuel cell reac- 
tions); energy balancing (chemical, heat, and power balancing); 
fuel cell performance calculations (as a function of 11 parameters); 
special fuel cell requirements (e.g. water gas shift equilibrium); 
power generation (DC and AC power); standard ASPEN output 
reporting; and warning messages (e.g., carbon deposition, and ex- 
trapolations). The features and flexibility of the Molten Carbonate 
USER block expedites performance of sensitivity studies, quick re- 
sponse type analyses, as well as detailed analyses. 


9384 (CONF-921114-, pp. 325-328) ASPEN PLUS™ stud- 
ies of MCFC co-generation systems. Kivisaari, T. (Royal Institute 
of Technology, Stockholm (Sweden)). Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

When a new chemical process is to be introduced on the mar- 
ket, it is of great importance that the process layout and conditions 
be the best possible. This is due to the fact that this new process 
usually has to compete with an existing and established alternative. 
In order to show the superiority of the new process, it is necessary 
to evaluate the flow sheet and prove it competitive with the existing 
ones. One way to do this is to use macro simulations with some 
simulation software. This is also true for a molten carbonate fuel 
cell (MCFC) power plant, which in many cases resembles any 
other chemical process industry (CPI). The main difference being 
that the CPI produces chemicals whereas the MCFC power pliant 
produces electricity. Therefore, it is only natural that the same 
macro simulations that are carried out to prove the matureness and 
competitiveness of a new chemical process before it is released to 
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the market, should also be performed when a MCFC co-generation 
plant is involved. Here a flowsheet analysis is described for a 1000 
kWe MCFC co-generation power plant, which includes an external 
reformer, and it connected to a district heating system. 


9385 (CONF-921114-, pp. 329-331) ASPEN PLUS™ stud- 
les of AFC co-generation systems. Kivisaari, T. (Royal Institute 
of Technology, Stockholm (Sweden)); Naumann, S.T.; Lindstroem, 
©.; Bjoernbom, P. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Although alkaline fuel cells (AFC) have been used for a long 
time in space, the terrestrial use has been limited to tractionary ap- 
plications. The fuel cell community at large has thus condemned 
the use of AFCs for terrestrial power production. This may seem 
strange since an AFC power plant basically is an ammonia plant 
with the AFC-generators substituted for ammonia synthesis reac- 
tors, i.e. well proven technology except for the fuel cells. There is 
an open question if this judgment is mainly due to what is called 
the CO, syndrome of if it has other causes. This CO2 problem orig- 
inates from the general opinion that it would be too expensive to 
remove carbon dioxide present in the reactant gases entering the 
fuel cells. This is not true. This paper is concerned with the eco- 
nomics of two different flowsheets for a 600 MWe co-generation 
AFC power plant intended to supply both electricity and heat to the 
city of Stockholm. Both flowsheets have been developed in parallel 
but use completely different techniques for CO2 removal. 


9386 (CONF-921114-, pp. 332-335) Outlines of a joint 
Russian-ltalian program on SOFC. Antonucci, V. (CNR-TAE, 
Messina (Italy)); Giordano, N.; Demin, A.K.; Rocchini, G.; Padovan, 
F.; Salvadori, P. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

The description of a 150 W SOFC tubular prototype manufac- 
tured by the Institute of the Electrochemistry of the Ural Academy 
of Science and assembled at the CNR-TAE Institute (Italy) is re- 
ported. The suitability of the system for the direct use of a methane/ 
air mixture at the anode as an alternative to external and internal 
reforming has been proven. Preliminary results have indicated the 
achievement of the target power and a long life expectance. As a 
result of these preliminary experiments, plans for scaling-up and 
manufacturing of a 1kW prototype have been defined. 


9387 
ting considerations for a fuel cell project. Koner, H.C. 
(Resource Management International, Inc., Sacramento, CA 
(United States)); Gauntlett, W.D.; Abbott, J. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Electric Power Research Institute (EPRI) is supporting de- 
velopment of molten carbonate fuel cell (MCFC) demonstration 
projects. They are presently participating in the development of a 2 
MW MCFC demonstration facility within the City of Santa Clara, 
CA. The development of this facility will require the acquisition of 
certain licenses and permits from local and state of California 
regulatory agencies. EPRI requested Resource Management Inter- 
national, Inc. to identify, on a preliminary basis, the license and 
permit requirements for the development and operation of the pro- 
posed Santa Clara site. The findings in this report are specific to 
this site and California but also serve as a listing of the basic re- 
quirements that may be encountered in other states. 


(CONF-921114—, pp. 336-339) Licensing and permit- 


9388 (CONF-921114—, pp. 340-343) Considering a fuel cell 
project fueled by landfill gas. Gauntlett, W.D. (Resource Man- 
agement International, Inc., Phoenix, AZ (United States)); Koner, 
H.C.; Newman, C. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
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Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Electric Power Research Institute (EPRI) is exploring the poten- 
tial capabilities of solid waste landfills in the United States to 
support the development of 2-MW Molten Carbonate Fuel Cells 
(MCFC) utilizing landfill gas as a primary fuel. To assist in defining 
this potential, EPRI requested Resource Management International, 
Inc. to identify landfill sites nationally that may be candidates with 
sufficient landfili gas generation potential to fuel one or more 2-MW 
MCFC power plants. The purpose of this information is to identify 
promising fuel cell sites and to communicate to the utility industry 
potential opportunities to incorporate highly efficient and environ- 
mentally preferred MCFC technology with a local and inexpensive 
fuel. The paper outlines the procedures used to locate potential 
sites, the criteria used to judge the sites as to their suitability, and 
a geographic breakdown on the distribution of the sites. 


9389 (CONF-921114—, pp. 344) Different options for inte- 
grated coal gasification fuel cell power generation plants and 
their potential to reduce CO, emissions. Jansen, D. (Nether- 
lands Energy Research Foundation ECN, Petten (Netherlands)); 
Oudhuis, A.B.J.; Ribberink, J.S. Courtesy Associates, Inc., Wash- 
ington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

As part of in-house R&D programs on clean energy conversion 
systems with high efficiency and low emissions, system assess- 
ment studies have been carried out on coal gasification power 
plants integrated with Molten Carbonate Fuel Cells. These assess- 
ment studies concern the efficiencies of these technologies for 
power generation, their potential to reduce emissions to the atmos- 
phere, the total plant investment and the electricity production 
costs. Various system configurations are evaluated on the basis of 
thermodynamic computations. The work to be presented also in- 
cludes the potential of IGMCFC power plants to reduce the CO. 
emissions, possible ways to remove CO, and the cost effective- 
ness of this CO. removal. To generate overall material and energy 
balances, the processes are modeled in detail with the ASPEN 
PLUS™ process simulator. The results clearly indicate that opti- 
mized, integrated coal gasification MCFC power plants have high 
efficiencies compared with IGCC or conventional power generation 
plants. Besides that it is shown that due to the specific properties 
of MCFC, active CO. removal is simplified and that the efficiency 
penalty is less than for IGCC power plants. Integrated gasification 
fuel cell power plants are therefore an option with a future prospec- 
tive. Although the development of such power plants has still a 
long way to go, it shows the direction to more efficient and cleaner 
power generation from coal with low emissions. 


9390 (CONF-921114—-, pp. 345-348) Ztek Zirconverter 
range extender for electric vehicle applications. Hsu, M. (Ztek 
Corp., Waltham, MA (United States)); Phillips, R. Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Ztek’s Advanced Planar Solid Oxide Fuel Cell (SOFC), iden- 
tified as the Zirconverter®, offers exceptional potential for clean, 
efficient power sources for cars, vans, buses, locomotives and 
other electric vehicle applications. Ruggedness and quick transient 
characteristics are attained using a composite stack construction, 
in which the ceramic zirconia electrolyte plates are supported and 
cushioned between the interconnector plates. This technology is at 
a state of readiness for system-oriented development and integra- 
tion. Full-size electrolyte and interconnector plates and fuel cell 
stacks have been fabricated, demonstrated in endurance testing, 
and shown to be compatible with low cost manufacturing. 


9391 (CONF-921114—, pp. 349-352) NEDO’s R&D program 
on proton exchange membrane fuel cell technology. Fukutome, 
A. (New Energy and Industrial Technology Deviopment Organiza- 
tion, Tokyo (Japan)); Miyagata, T.; Honjo, K. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 





Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

In Japan a systematic fuel cell national project was started in 
1981 as part of an R&D project on large-scale energy-saving tech- 
nology (Moonlight Project), sponsored by the Agency of Industrial 
Science and Technology (AIST), of the Ministry of International 
Trade and Industry (MITI). NEDO, a semi-governmental organiza- 
tion which was founded in 1980 to promote national R&D and 
commercialization projects on oil-alternative energy technology and 
others, has been engaged in the fuel cell project as an implement- 
ing agency. As part of the Moonlight Project, NEDO started a new 
project on the Proton Exchange Membrane Fuel Cell (PEMFC) this 
year. This paper describes the program plan, including objectives, 
timelines, cell and stack technology, system studies, schedule, and 
present status of R&D efforts. 


9392 (CONF-921114—, pp. 353) On-site fuel cell plants in 
Europe. Bozzoni, T. (CLC S.R.L., Genova (Italy)). Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

CLC is a new company, established by Ansaldo, the Italian 
Group active worldwide in the energy and industrial field, and 
ONSI, the subsidiary of International Fuel Cell Co. (IFC), which has 
developed the PC25 200 kW on site Fuel Cell Power Plant. CLC is 
the ONSI exclusive licensee in Europe for fuel cell plants below 
1000 kW. CLC is presently active in three areas: commercializa- 
tion; engineering; and service. CLC is offering in its territory PC25 
200 kW Power Plants, while assessing, in cooperation with ONSI, 
requirements to meet European Codes and Standards, construc- 
tion capability in Europe, and technology developments. CLC is 
also performing site activity, together with ONSI engineers, for Eu- 
ropean PC25 installations, and, after installation, provides direct 
servicing of installed units. Ten plants are presently planned to be 
installed in Europe. By November 1992, at least four units are 
expected to be operating. At this writing, two units have been in- 
stalled, and are operating with good performance. Installation and 
first start-up have been implemented without any problem, well 
within scheduled times. 


9393 (CONF-921114—, pp. 354-357) A 25 kW SOFC genera- 
tion system verification test. Takeuchi, S. (Kansai Electric Power 
Co., Inc., Amagasaki, Hyogo (Japan)); Kusunoki, A.; Kikuoka, Y.; 
Matsubara, H.; Ohtsuki, J.; Satomi, T.; Shinozaki, K.; Veyo, S.E. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

A 25 kW SOFC power generation system was manufactured by 
Westinghouse for the UTILITIES, a consortium in Japan of The 
Kansai Electric Power Co., The Tokyo Gas Co., and The Osaka 
Gas Co. After a short period of operation at the place of manufac- 
ture near Pittsburgh, PA, the system was transported by truck and 
air freight to the Rokko Test Center for Advanced Energy Systems 
(near Kobe, Japan) of The Kansai Electric Power Co. installation 
and system checks were completed within three weeks and verifi- 
cation testing was initiated in the last of February 1992. This paper 
describes the general specifications of the system, the design and 


operating experience with the system, and its projected perfor- 
mance. 


9394 (CONF-921114—, pp. 358-361) Verification test of a 
25kW class SOFC cogeneration system. Shinozaki, Kenichi (Os- 
aka Gas Co., Ltd., Tokyo (Japan)); Satomi, Tomohide. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 
Osaka Gas and Tokyo Gas have high expectations for the poten- 
tial of natural gas fueled SOFC cogeneration systems. The SOFC 
cogeneration system has many advantages for an on-site cogener- 
ation system, such a high electrical efficiency, high quality 
by-product heat, simplicity and compactness by internal reforming. 
In 1987, both companies respectively introduced two 3kW SOFC 
generators from Westinghouse Electric Corporation, operated each 
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over several thousand hours successfully, and then recognized that 
their technology was excellent. The authors are now forwarding si- 
multaneously two subsequent projects to develop 25kW class 
SOFC systems (a SOFC generation system, and a SOFC cogener- 
ation system) jointly with Westinghouse Electric Corp. Both 


. systems were designed based on the author's requirements, while 


their generator module design is that of the MKG which was devel- 
oped in the DOE project. The SOFC generating system, which was 
developed in a joint project with the Kansai Electric Corp. produces 
just electricity. Operation was initiated at KEPCO’s Rokko testing 
center at the end of February, 1992. The SOFC cogeneration sys- 
tem is a total system, including the de to ac power conditioner and 
a heat recovery system. This system is now under trial operation at 
Westinghouse. Verification testing is scheduled to be started at an 
Osaka Gas test facility in October, 1992. 


9395 (CONF-921114—, pp. 362-365) Development of 
500kW class PAFC. Sawada, Y. (Osaka Gas Co., Ltd. (Japan)); 
Ide, R.; Iwasa, N.; Tsushi, |.; Hashimoto, N. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. in Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The development of cogeneration packages of 50 to 200kW 
class fuel cells for on-site use is well advanced. It is expected that 
the greater demand for fuel cells with large capacity will come from 
the industrial or the commercial sector. At the beginning of 1990, 
Osaka Gas Company started the development of a 500kW class 
fuel cell power plant in cooperation with the Fuji Electric Co. Ltd. 
This fuel cell power plant is an output of the maximum class for 
on-site use atmospheric pressure operation, and waste heat can 
be recovered as steam. 


9396 (CONF-921114—, pp. 366-369) PAFC commercializa- 
tion and recent progress of technology in Mitsubishi Electric. 
Usami, K. (Mitsubishi Electric Corp., Kobe (Japan)); Tomei, H.; 
Mizumoto, Y.; Matsumoto, M.; Murahashi, T. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Mitsubishi Electric Corp. (MELCO) has been developing Phos- 
phoric Acid Fuel Cell (PAFC) over the past decade, aiming at early 
commercial applications of fuel cells. The three demonstration 
power plants, which were mainly supported by the Ministry of Inter- 
national Trade and Industry, operated successfully. Especially, the 
on-site 200kW power system installed at Hotel Plaza in Osaka 
demonstrated over 13,000 hours of operation without acid addition. 
MELCO is encouraged by those results and is now planning to put 
PAFC power plants into commercial production in the middle of the 
1990's. MELCO is now accelerating development of the technolo- 
gies and reduction of the plant cost. 


9397 (CONF-921114—, pp. 370-373) IMHEX® fuel cell stack 
endurance testing and its relation to commercialization. 
Figueroa, R.A. (San Diego Gas & Electric, CA (United States)); 
Petri, R.J.; Scroppo, J.; Goldstein, R. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The preferred approach for SDG&E to reduce risk of fuel cell 
technology and develop confidence among our operators and re- 
source planners, is the phased implementation approach described 
here. They feel that a modest scale-up of the technology through 
its commercial development is crucial for utilities to successfully 
embrace fuel cells. Unfulfilled promises of schedules, performance, 
and costs will result in skepticism by utilities and would give the 
perception that the fuel cell industry is unable to deliver. Therefore, 
it is imperative that all fuel cell technology under development and 
demonstration meet their schedules, show cost reduction trends, 
and demonstrate system performance. In the present resource plan 
at SDG&E, the opportunity for fue! cell implementation may come 
as early as 1998. The industry therefore, faces a significant chal- 
lenge to demonstrate, in the next six years, a reasonable stack life, 
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continued trend towards lower production costs, expected effi- 
ciency levels, and overall high system performance. To help the 
fuel cell industry meet these objectives, SDG&E and other utilities 
have made a commitment to advance the development of this 
technology by participating in development and demonstration ac- 
tivities. Successful demonstrations at utility facilities would increase 
the utilities’ confidence on the ability of the fuel cell industry to de- 
liver utility scale hardware. 


9398 (CONF-921114-, pp. 374-379) Applications of fuel 
cells to surface ships. Fukui, Yoshito (Ship & Ocean Foundation, 
Tokyo (Japan)); Komaki, Hideaki; Ambo, Noriaki; Morita, Hiroyuki; 
Nakamura, Heiichiro; Ono, Ryuta. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Fuel cells are held in high expectation as a future means of ship 
propulsion because of their high thermal efficiency, quiet operation 
and easy maintenance because of the small number of moving 
parts, non-pollution owing to emission of clean exhaust gases, and 
high degree of freedom in disposing them on a ship. It is for this 
prospect that the Ship & Ocean Foundation (SOF) and the 
Ishikawajima-Harima Heavy Industries Co. (IHI) have organized a 
joint committee to study the application of fuel cells (FC) as a 
means of propulsion to surface ships and conducted research 
through FY 1990 and 1991. Of many studies made by the commit- 
tee, the authors intend to report in this paper some of the results 
obtained in trial designing various FC propulsion ships. 


9399 (CONF-921114—, pp. 380-382) Individual power for 


the soldier system. Jacobs, R. (Belvoir Research, Development 
and Engineering Center, Fort Belvoir, VA (United States)); Taschek, 
W.G. Courtesy Associates, Inc., Washington, DC (United States). 
[1992]. From Fuel cell seminar; Tucson, AZ (United States); 29 Nov 
- 2 dec 1992. In Fue/ Cell Seminar, 1992: Program and abstracts. 
677p. Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 


The United States Army recognizes that the future individual sol- 
dier must be able to function as a complete military system. The 
1991 Soldier Modernization Plan says “The Soldier System is the 
individual soldier, including everything that is worn, consumed or 
carried for individual use in a tactical environment.” A critical as- 
pect of the effort to improve the capabilities of the individual soldier 
is the reduction of the weight of items that must be carried. A por- 
tion of this weight is the power source used to operate a variety of 
electronic and environmental equipment. Fuel cells, batteries, and 
small engines are the primary candidate technologies for the Sol- 
dier System. The fuel cell has inherent characteristics that could 
provide a silent, lightweight power source with high efficiency. The 
proton exchange membrane (PEM) fuel cell has been selected for 
the application due to the advantages of the matrix material, the 
low operating temperature, and the simplicity of the PEM systems. 
These fuel cells are quite mature, but will still need development 
and extensive testing to ensure operation under military conditions. 


9400 (CONF-921114-, pp. 383-386) An evaluation of stor- 
age technologies for a lunar base power plant. Smith, J.H. 
(California Inst. of Technology, Pasadena, CA (United States)). 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Space Exploration Initiative has a goal of establishing a 
manned base on the Moon as a step toward the exploration of 
Mars. Such a base will require large amounts of power and stor- 
age for science, mining, exploration, and life support. The selection 
of a power production technology is determined in part by storage 
requirements. This paper describes work in support of a Space Ex- 
ploration Initiative (SEl) requirement to provide electric power 
sufficient to operate a manned base on the lunar surface. Tradi- 
tional approaches that have been considered include solar 
photovoltaic arrays and nuclear power systems. A new concept be- 
ing examined by NASA attempts to minimize the high costs of 
transporting the power production infrastructure to the lunar surface 
by transmitting electric power via high energy free electron lasers 
from the Earth. The competitiveness of laser beamed power with 
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photovoltaic and nuclear technologies using different storage 
technologies is described. Nickei-hydrogen batteries and hydrogen- 
oxygen regenerative fuel cells (RFCs) are examined under a 
number of different assumptions for meeting a 550 kW power re- 
quirement for lunar base applications. The implications of this 
evaluation for fuel cell storage options is that while attempts to in- 
crease efficiency should still be pursued, the implication of the 
study is that lightweight, lower efficiency storage technology op- 
tions could have significant merit for this application. 


9401 (CONF-921114—, pp. 387-390) Fuel cells for space, 
marine and defense applications. Bloomfield, V. (Analytic Power 
Corp., Boston, MA (United States)); Kelland, J.; Bloomfield, D. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
Contract N61533-90-C-0043. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this paper is to show the effect of mission 
power and energy requirements on lon Exchange Membrane Fuel 
Cell (IEMFC) power systems. The conclusion of the studies is that 
increased emphasis should be placed upon fuel processing and 
storage system development. 


9402 (CONF-921114—, pp. 391-394) The Canadian Defence 
Department’s fuel cell centred submarine Air Independent 
Propulsion (AIP) development program. Clarkin, L. (National 
Defence Headquarters, Ottawa, Ontario (Canada)). Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Canadian Navy has an operational requirement that will ne- 
cessitate the replacement of its aging conventional diesel electric 
submarines with modern conventional SSKs. Along with the pro- 
posed submarine replacement program, there is a strong desire to 
significantly increase the submerged endurance of the new boats 
to be procured, with the fitment of an Air Independent Propulsion 
(AIP) system. Option analysis conducted over the past three years 
has suggested that electrochemical energy conversion systems, 
and in particular fuel cells, have a realistic potential to narrow the 
present gap between what technology can provide vis a vis what 
the operational requirement demands. Canada’s Department of Na- 
tional Defence (DND) has concentrated its development effort on 
Ballard Power Systems’ (BPS) solid polymer fuel cell (SPFC) tech- 
nology and Alupower’s aluminum based semi-fuel cell technology. 
Both companies were contracted to assess the feasibility of their 
particular technology's integration into the currently operational 
Oberon class submarine and a typical modern hull design. A net 
energy and power requirement of 100 MWHRS and 300 kW, re- 
spectively, were given as minimum requirements. The results of 
these studies, not surprisingly, indicated that both systems have a 
realistic potential of achieving the stated requirement, with only 
modest increases of approximately ten metres in overall hull 
length. At present, development work is continuing with both com- 
panies; concentrating on higher risk development issues. Further, 
near term development is planned, using the above mentioned two 
technologies, which will involve the development of scaled energy 
conversion systems, between 30 and 50 kilowatts, directed to- 
wards the uniqueness of the submarine environment. 


9403 (CONF-921114—, pp. 395-398) A performance model 
for aluminum-oxygen fuel cell systems. Maloney, T.M. (Sver- 
drup Technology, Inc., Cleveland, OH (United States)). Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 
Aluminum-oxygen and aluminum-air semi-cell power systems 
have received consideration for vehicular propulsion applications 
and for reserve power units due to the large theoretical energy 
content of aluminum (2.98 Al/g) and to the high theoretical voltage 
of the aluminum-oxygen couple (2.75 V at open circuit). A thorough 
summary of the use of aluminum in electrochemical systems and 
the present development status is given by Tuck. Al-Oz systems 
are employed in place of Al-air systems when mass and especially 





volume are constrained, such as for undersea vehicles (UVs). The 
major challenges for Al-O2 (and Al-air) power system designs in- 
clude minimizing the Al anode corrosion and managing the reaction 
products. Proper selection of the Al alloy and the electrolyte are 
important for controlling corrosion and product crystallization. A 
computer program for estimating mass and energy balances for 
general Al-O2 systems has been devised and is described here. 


9404 (CONF-921114~-, pp. 399-402) Results from the Dan- 
ish SOFC programme. Mogensen, M. (Risoe National Lab., 
Roskilde (Denmark)); Bagger, C.; Kindl, B.; Poulsen, F.W.; Knud- 
sen, P. Courtesy Associates, Inc., Washington, DC (United States). 
[1992]. Contract 1443/90-1; Contract 1443/91-1. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The solid oxide fuel cell (SOFC) activities in Denmark have been 
rapidly increasing since the middle of the eighties. Early 1990 a 
joint Danish SOFC program was launched, Risoe National Lab. be- 
ing the project managing organization. The other participants are: 
Innovision A/S, Institute of Chemistry of Odense Univ., The Techni- 
cal Univ. of Denmark (Dept. of Physical Chemistry, Physical Lab. 
lll, and Chemistry Lab. A), and Haldor Topsoe A/S. The project du- 
ration is 1990-1992, and the total budget is 43.5 mill Dkr. (~ USD 
7 mill.). Parallel to this the Materials Dept., Risoe, takes part in Eu- 
ropean Community projects on R&D of SOFC technology and 
development of new SOFC materials for operation at temperatures 
below 1000°C. The SOFC budget at the Materials Dept. in the Fis- 
cal Year 1992 is about USD 3 mill. This paper gives a brief review 
of the program strategy and the status, along with examples of four 
major project results. 


9405 (CONF-921114-, pp. 403-406) Status of planar SOFC 
development at Dornier. Erdie, E. (Dornier GmbH, Friedrichshafen 
(Germany)); Doenitz, W.; Schaefer, W.; Schamm, R. Courtesy As- 
sociates, Inc., Washington, DC (United States). [1992]. From Fuel 
cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In 
Fuel Cell Seminar, 1992: Program and abstracts. 677p. Order 
Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Due to the inherent features of high power density and low spe- 
cific material consumption planar SOFC designs have the potential 
to be the most economic ones. However, for their realization the 
challenging task of developing new ceramic technologies for the 
manufacture of components and especially for the assembly of 
modules has to be solved, which is the objective of a R&D pro- 
gram going on at Dornier. 


9406 (CONF-921114-—, pp. 407-410) Substrate type, planar 
solid oxide fuel cell. Nakanishi, Tsuneo (Fuji Electric Corporate 
Research and Development Ltd., Yokosuka (Japan)); Maruyama, 
Sinichi; Kusunose, Nobuhiko. Courtesy Associates, Inc., Washing- 
ton, DC (United States). [1992]. From Fuel cell seminar; Tucson, 
AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 
1992: Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Fuji Electric has been developing a substrate type, planar solid- 
oxide fuel cell (SOFC) which permits the construction of large 
effective area electrodes. To reduce thermal stress and gas leak- 
age, a disk-shaped center-manifold structure composed of 
electrolyte/electrode assemblies and composite ceramic separators 
has been developed. Substantial efforts have been made to ad- 
dress several technical issues including: strength and warpage of 
substrate, gas sealing and contact resistance. The authors have 
thus far succeeded in constructing a 10-cell stack with an effective 
electrode area of 200 cm? and an output of 410 W. This stack op- 
erated for about 2,000 hours. 


9407 (CONF-921114—, pp. 411-414) Development of MOLB 
type SOFC. Hattori, M. (Chubu Electric Power Co., Inc., Nagoya 
(Japan)); Kato, A.; Esaki, Y.; Miyamoto, H.; irino, M.; Naito, S.; 
Nanjo, F.; Funatsu, M. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 
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The Mono-block Layer Built type SOFC (MOLB type SOFC) 
which has appreciable advantages such as high density of power 
generation, low space requirement, and high performance due to 
its low internal resistance is now under development. The Chuba 
Electric Power Co. Inc., and Mitsubishi Heavy Industries Ltd., have 
engaged in development of the MOLB type SOFC for three years. 
This paper presents recent progress on the development of this 
technology, including construction of a 400 W test stack. 


9408 (CONF-921114-, pp. 415-418) Westinghouse tubular 
SOFC technology. Ray, E.R. (Westinghouse Electric Corp., Pitts- 
burgh, PA (United States)). Courtesy Associates, Inc., Washington, 
DC (United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

This paper presents an overview of the Westinghouse tubular 
Solid Oxide Fuel Cell (SOFC) Technology, current program status 
and realized progress in the field test programs. Activities which 
have followed the successful completion of the Multi-Kilowatt Gen- 
erator (MKG) testing program are discussed herein. Advancements 
under this continuing program have resulted in the development of 
cells with greatly improved performance, reduced rate of degrada- 
tion and increased life as well as the design, construction, and test 
of cell bundles and generator modules. Multiple single cell tests 
have now successfully exceeded 30,000 hours of power operation 
at temperature, and several generator tests have been successfully 
performed. The ultimate objective of this project is to develop 
tubular solid oxide fuel cell (SOFC) technology to the point of ac- 
ceptable risk for private sector commercialization. This objective 
involves the development of commercial market reference designs 
which, in turn, will define SOFC cost and performance criteria. The 
Cooperative Agreement with the US DOE is intended to advance 
the SOFC technology to the next phase of the ultimate objective. 
Cell technology, which meets cost and performance criteria, will be 
developed and demonstrated. 


9409 (CONF-921114—, pp. 419-422) SOFC development at 
Siemens. Drenckhahn, W. (Siemens AG, Erlangen (Germany)); 
Vollmar, H.E. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

Research and development on high temperature fuel cells started 
at Siemens in 1988. After a two year preparation phase, where 
molten carbonate and solid oxide fuel cells were investigated in 
parallel, the decision was taken to develop only solid oxide fuel 
cells. For this development a planar multiple cell array design with 
metallic bipolar plates and internal gas manifolding was chosen. In 
collaboration with European partners (Netherlands Energy 
Research Foundation ECN, GEC ALSTHOM, Eniricerche, and Im- 
perial College of Science, Technology and Medicine), this design is 
under development and the first stack tests have been carried out. 


9410 (CONF-921114-—, pp. 446-450) The development of a 
proton exchange membrane fuel cell power system. Seymour, 
C.M. (Vickers Shipbuilding & Engineering Ltd., Cumbria (United 
Kingdom)); Belsey, O.A.; Dams, R.A.J.; Moore, S.C. Courtesy As- 
sociates, Inc., Washington, DC (United States). [1992]. From Fuel 
cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In 
Fuel Cell Seminar, 1992: Program and abstracts. 677p. Order 
Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

During late 1989, Vickers Shipbuilding and Engineering Limited 
(VSEL) and CJB Developments Limited (CUBD) embarked on a 
collaborative project ultimately aimed at the development and scale 
of complete power generation systems based on Proton Exchange 
Membrane Fuel Cell (PEMFC) technology. These systems would 
be optimized for specific applications. The fuel cells and associated 
technology used in this program are supplied by Ballard Power 
Systems of Vancouver as part of a commercial and technological 
agreement which includes development support. The first stage of 
the development is the construction of a 20 kW PEMFC demon- 
strator using methanol as a source of fuel and air as the oxidant. 
This has involved an experimental program consisting of the follow- 
ing elements: establishing performance data for Ballard 35 cell 
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PEMFC stacks; establishing the effect of impurities in the fuel us- 
ing single cell Ballard PEMFCs; evaluating catalysts for methanol/ 
water reforming; evaluating reformate clean up systems to produce 
a fuel of acceptable quality. As a result of this experimental pro- 
gram, a viable process has been established. The next step in the 
development is to build a breadboard system to demonstrate that 
the fuel cell and reformer can be integrated. This phase will be 
complete in early 1993. This will be followed by the construction of 
the demonstrator unit. 


9411 (CONF-921114-, pp. 451-454) Performance evalua- 
tion of a H,/air PEM-FC system under variable load. Oliveira, 
J.C.T. (Univ. of Ottawa, Ontario (Canada)); Anantaraman, A.; 
Adams, W.A. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. Contract T8200-0-0544/01-XSD. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Electrochemical Science and Technology Centre (ESTCO) 
of the Univ. of Ottawa is investigating, under support of Transport 
Canada, power sources for electric vehicles (EV’s). Work is divided 
into computer simulation, bench tests and vehicle tests. A hybrid 
combination of a fuel cell with a battery has been identified as a 
potential system that can provide long range, enough acceleration 
power and, in addition, make use of regeneration during decelera- 
tion and breaking. In order to support the modelling studies a FC 
was bench-tested at ESTCO. A 3 kW, PGS-102, Proton Exchange 
Membrane Fuel Cell System, developed and built by Ballard Power 
Systems of Vancouver, Canada, has been evaluated under contin- 
uous and variable loads. Variable load profiles were designed 
based on the Simplified Federal Urban Driving Schedule (SFUDS). 
Variations of the SFUDS profile have been applied to the FC to 
simulate it contributing various shares of the total power demand of 
an EV. The system was operated on compressed hydrogen and 
air. Total FC stack power, system efficiency and partial stack 
voltages have been monitored and recorded. Load following char- 
acteristics (response to varying load) has been monitored. Partial 


voltages have been recorded to assess homogeneity of perfor- 
mance throughout the FC stack. 


9412 (CONF-921114—, pp. 455) Plentiful platinum supply: 
Key to fuel cell commercialization. Becker, E.R. (Environex Inc., 
Wayne, PA (United States)); Richtel, A.R. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Over 20,000 MW of electric generating capacity is projected to 
be supplied by fuel cells by 2010. To sustain such a rapid fuel cell 
commercialization requires a plentiful supply of platinum for fuel 
cell electrodes. The growth of platinum demand for fuel cells will ri- 
val the growth in platinum demand for emission control catalysts in 
the 1980’s. The main factors which influence the availability of plat- 
inum are the discovery of new ore bodies, an increase in mining 
production, the growth and maturity of the recycle and recovery 
sector and the competing demand from other applications. Over 
70% of the 1992 platinum production is accounted for by emission 
control catalysts and jewelry, the largest two uses of platinum. An 
analysis of the platinum use and supply over the next decades in- 
dicates that there is sufficient platinum supply to sustain even an 
aggressive commercialization of fuel cells. While platinum supply 
from recycle and recovery constitutes less than 10% of the total 
platinum demand in 1990, it will account for over 30% of the sup- 
ply in 2010. The development of technologies and infrastructure for 
efficient recovery and recycle of platinum from automobile catalysts 
will ensure competitive production costs. The recyclability of fuel 
cell platinum makes the life cycle cost of platinum in fuel cell power 
generation low enough to encourage and promote the expanded 


use of platinum in fuel cells and of fuel cells in mobile power appli- 
cations. 


9413 (CONF-921114-—, pp. 456-460) Multi-fuel reformer and 
hydrogen storage. Bentley, J.; Barnett, B.M.; Hynek, S. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
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1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTi' NTIS; GPO Dep. 

The on-board supply of hydrogen to fuel cell vehicles (FCVs) is 
a critical aspect of transportation fuel cell programs. The recent 
DOE Hydrogen Program Plan reinforces this need. Major FCV pro- 
grams have focused on on-board methanol reformation as a 
means of hydrogen supply. This paper provides an initial progress 
report on a recently initiated program which will develop additional 
options for the supply of hydrogen to FCVs. Phase 1 of this pro- 
gram includes an analysis of multi-fuel reformers, on-board 
hydrogen storage technologies, and hydrogen infrastructure re- 
quirements. Phase 2 will involve the development and testing of a 
10 kW reformer and a 1 Kg capacity hydrogen storage unit (HSU). 
Current progress on hydrogen storage systems and infrastructure 
requirements will be discussed in this paper. 


9414 (CONF-921114—, pp. 461-464) Analysis of a direct 
methanol fuel cell using a solid polymer electrolyte mem- 
brane. Mund, K. (Siemens AG, Erlangen (Germany)); Luft, G.; 
Novel-Catin, F.; Richter, G.; Starbeck, G. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Ceil 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The principle of the direct electrochemical oxidation of methanol 
in a fuel cell leads to a simple energy converting system. To get a 
better insight into the technical problems, the authors have con- 
structed and tested single cells having an active area of 25 cm@. 
The objective was to analyze the overall efficiency and the rate de- 
termining steps of the electrode reactions. The techniques of a 
proton exchange membrane fuel cell have been adopted for the 
cell construction. Instead of hydrogen a methanol/water mixture at 
an electrolyte temperature up to 90°C is fed to the anode. As a 
membrane NAFION 117 was preferred. Platinum-ruthenium was 
used as a catalyst with a loading of 4 mg/cm?. 


9415 (CONF-921114~, pp. 465-468) New concept heat ex- 
change reformer for fuel cell applications. Stahl, H. (Haldor 
Topsoe A/S, Lyngby (Denmark)); Laursen, C. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

This paper describes a new concept steam reformer suited for 
fuel cell applications. In 1985 Haldor Topsoe A/S presented a novel 
Heat Exchange Reformer (HER). The principle of the design was 
the combined counter- and co-current flow, by means of which the 
reformer material temperature is controlled with low sensitivity to 
flue gas inlet temperature variations. This reformer design is now 
well proven and has been applied for fuel processing systems in 
MCFC and PAFC power plants of capacities from 100 kW to 5 
MW. Based on pilot test as well as industrial experience with HER 
and large Hz plant reformers, Haldor Topsoe A/S can now present 
a new heat exchange reformer design with features similar to HER, 
allowing scale-up to PAFC power plant capacities corresponding to 
more than 30,000 kW. The new design is referred to as Concept-3. 


9416 (CONF-921114—, pp. 469-472) Development of fuel 
processors for agricultural power plants. Naumann, S.T. (Royal 
Institute of Technology, Stockholm (Sweden)); Myren, C.; Lind- 
stroem, H.; Zanzi, R.; Jain, A.K.; Jindal, S.L.; Rajan, A.S.; Nema, 
B.P. Courtesy Associates, Inc., Washington, DC (United States). 
[1992]. From Fuel cell seminar; Tucson, AZ (United States); 29 Nov 
- 2 dec 1992. In Fue/ Cell Seminar, 1992: Program and abstracts. 
677p. Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The joint Indo-Swedish project “Stand alone fuel cell power 
plants for rural electrification” is now approaching the end of the 
first three year phase. The objective of the project is to specify a 
fuel cell power plant for Indian villages. A major task is conversion 
of the fuel, biogas and/or producer gas, to a hydrogen rich gas 
suitable for the fuel cell generator. Such fuel processors have been 
proposed, analyzed and tested in the laboratory. Transfer of fuel 
cell technology from KTH to the Indian universities constitutes a 
most important component of the project. Indian researchers have 
spent periods of intense training at KTH. The phosphoric acid 





(PAFC) and the alkaline (AFC) fuel cells are today the two candi- 
dates for the Indian power plant. This paper is concerned with 
evaluation of the fuel processor schemes. Steam reforming is a 
well established process for conversion of hydrocarbons to hydro- 
gen and carbon monoxide. Biogas or methane are reformed with 
steam. Biogas can also be reformed without steam due to the high 
carbon dioxide content. Additional efforts for reforming CO by use 
of a shift reactor, and processes for removal of HS from the final 
gas stream are also described. 


9417 (CONF-921114—, pp. 473-476) Development of an ad- 
vanced steam reforming system for fuel cells. Okada, O. 
(Osaka Gas Co. Ltd. (Japan)); Takami, S.; Iwasa, N.; Ohhama, T.; 
Yamamoto, H. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fue! Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

Among fuel cells, phosphoric acid fuel cells (PAFC) are consid- 
ered to be closest to the stage of practical application. Osaka Gas 
is now developing a steam reforming system for PAFC (FC re- 
former), which is an important constituent element of a PAFC 
system, based on its accumulation of advanced catalyst technol- 
ogy, an outgrowth of its work in the field of city gas production. As 
is shown here, an FC reformer consists of three processes: 
desulfurization, steam reforming, and CO shift. Osaka Gas own ad- 
vanced catalyst technologies cultivated in the field of city gas 
production, including desulfurization, steam reforming, and Cl shift 
catalysts. Therefore an advanced FC reformer can be produced 
applying these technologies. 


9418 (CONF-921114—, pp. 477-480) Fuel substitution char- 
acteristics in phosphoric acid fuel cells. Take, Tetsuo 
(Telecommunications Energy Lab., Tokyo (Japan)); Hasegawa, Tat- 
suya; Oshima, Kazuo; Koyashiki, Tohru. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue! Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

NTT is studying a phosphoric acid fuel-cell energy system for 
telecommunications use. Pipeline gas is a suitable fuel for the fuel 
cells. Its supply may, however, be interrupted by disasters like 
earthquakes or accidents. To use a fuel cell system as not only a 
common power source but also an emergency generator in place 
of an emergency engine, and to ensure the reliability of telecom- 
munications, it is necessary to store emergency fuel and switch the 
fuel when commercial sources and pipeline gas both stop. It was 
concluded that liquefied propane gas and methanol are good as 
emergency fuels, and it was also experimentally demonstrated that 
pipeline gas, liquefied propane gas, and methanol can all be 
steam-reformed using the same Ni-Al,O3 catalyst to form the hy- 
drogen needed for the fuel cell reaction. This time the authors 
have experimentally confirmed, using a prototype phosphoric acid 
fuel cell system, that the fuel can be switched from pipeline gas to 
liquefied propane gas or methanol while maintaining constant fuel 
cell output. The authors also clarified the changes in the heat of 
the steam reforming reactions and the reformer temperature when 
the fuel is switched, and derived the intrinsic rate equations for the 
steam reforming of methane, propane, and methanol on a Ni-Al,03 
catalyst. This paper describes these results. 


9419 (CONF-921114—, pp. 481-484) Hybrid combustor and 
heat exchange reformer for MCFC power generation system. 
Morita, Y. (Chiyoda Corp., Yokohama (Japan)); Moriya, N.; 
Hayasaka, M. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fue/ Celi Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

There are two technical key components to be studied in the fuel 
processing unit in a MCFC power generation system, i.e., (1) Heat 
regenerative carrier in a hybrid combustor to ensure stable com- 
bustion of the MCFC anode exhaust gas at a high temperature up 
to 1200°C required from a heat exchange reformer; (2) Heat trans- 
fer enhancement measured in the heat exchanger reformer to 
realize effective and well-controlled heat transfer from flue gas to 
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catalyst tubes. This paper focuses on the recent development of 
these key components, i.e., the detailed endurance test results of 
the heat regenerative carriers and effects of a wire net on heat 
transfer. A design of the 1 MW hybrid combustor and heat ex- 
change reformer incorporating the study results of the two key 
components is also presented. 


9420 (CONF-921114-—, pp. 485-488) Scale-up study of heat 
exchanger reformer for SMW fuel cell plant. Ogawa, Masaru 
(Kansai Electric Power Co., Amagasaki (Japan)); Shingai, Hiroshi; 
Ueyama, Takeyuki; Tanaka, Yasuo; Laursen, C.L. Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Phosphoric Acid Fuel Cell (PAFC) Plants are in the commercial- 
izing stage now. Reformers are one of the most important pieces 
of equipment, and scale-up capacity is an important task to 
perform. The Heat Exchanger Reformer (HER) which has been de- 
veloped by Haldor Topsoe A/S cosponsored by EPRI, is a compact 
and promising reformer for fuel cell plants. The main design fea- 
tures of HER are axi-symmetric design, down-flow in catalyst beds, 
no mechanical expansion constraints, co-current and counter- 
current flows, convection as main heat transfer mode, and low exit 
temperature. In order to apply the HER to a 5 MW PAFC plant, 
however, there were many issues to be dealt with such as strength 
of materials, performance and manufacturing technique, and it was 
especially important to make sure performance, operation condition 
of HER burner and accuracy of simulator, reflected the operating 
condition of the 5 MW PAFC plant. Much available data which was 
obtained through the operation test of 1,150hrs between February 
and July in 1991 was applied to the design of SMW HER. It was 
found that the simulation program was useful for the design of the 
5MW HER, and that the HER was suitable for SMW fuel cell plants. 


9421 (CONF-921114—, pp. 489-492) Corrosive circulating 


current in phosphoric acid fuel cells at some transient operat- 
ing conditions. Tsutsumi, Y. (Ibaraki Univ. (Japan)); Yamaguchi, 
M.; Nanba, Y. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 


States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

Experimental studies and theoretical considerations are pre- 
sented on corrosive circulating current in phosphoric acid fuel cells 
observed for an inadequate start-up process and overly rapid load 
following. 


9422 (CONF-921114—, pp. 493-496) An experimental facil- 
ity for a 1 kW PAFC-stack. Gerwen, R.J.F. van (NV KEMA, 
Arnhem (Netherlands)); Veer, J.H.C. van der; Beuse, R.H.J.; Rij- 
soort, H.C. van. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

Although large PAFC units are already commercially available, 
there are obvious advantages to conducting non-standard experi- 
ments on a small PAFC stack. In this case interest lies in the field of 
gaining practical knowledge of fuel cells and operating experience 
with fuel cells under various conditions. The authors are especially 
interested in electrical characteristics of a fuel cell, static as well as 
dynamic. The Phosphoric Acid Fuel Cell is at the moment the most 
convenient type to do experiments with. Therefore, a small 1kW 
PAFC stack has been purchased. The technology used in this 1kKW 
stack is generally the same as that used in large PAFC stacks. A 
stack of this size can be handled easily and capital investments 
are relatively low. Moreover, the 1kW stack is large enough to be 
thermally self-supporting. This is assumed necessary in order to 
get representative experimental results. First of all, the authors 
want to gain a better insight into the necessary operating condi- 
tions of the PAFC stack. Eventually experience has to be obtained 
with unattended and remote-controlled operation of the stack. The 
main interest now, however, lies in the analysis of the electric be- 
havior of the stack, static as well as dynamic. Experiments will be 
done by which both a static model and a dynamic model of the 
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stack may be developed. For the dynamic model, for instance, an 
electric analagon has been suggested. An electric analagon is es- 
pecially useful in modelling the stack behavior when it is connected 
to the grid by an inverter. Eventually stack behaviour and stack 
degradation under abnormal circumstances can be obtained exper- 
imentally (stack overload, fuel impurities, fuel starvation). 


9423 (CONF-921114—, pp. 497-500) Development of the 
advanced 250W PAFC portable power unit. Shindo, K. (Sanyo 
Electric Co. Ltd., Osaka (Japan)); Nishizawa, N.; Tsutsumi, M.; 
Itoh, T.; Sakai, T. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Development of a PAFC (phosphoric acid fuel cell) portable 
power unit began at Sanyo in 1989. This portable power system is 
ideal for outdoor TV and video filming, illumination, and outdoor 
recreation purposes. In 1990, the first portable prototype (P.P.) 
model was manufactured, demonstrating the feasibility of low tem- 
perature operated PAFC systems. Soon after, in 1991, Sanyo 
developed a new advanced unit (P. model) which is currently being 
tested. Both systems share the following design characteristics: (1) 
fuel cell stack is operated at low temperature (100°C to 120°C); (2) 
pure hydrogen is supplied from metal-hydride cylinder; (3) exhaust 
gas from anode outlet is burned safely with combustion catalyst. 


9424 (CONF-921114-, pp. 501-504) Development of 
5000kW-class & 1000kW-class PAFC plants. Koshimizu, Tetsuo 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)); Ito, Katsuhiro; Kaneko, Shoichi. Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

PAFC operates approximately 200°C. PAFC is the most mature 
fuel cell and the nearest one to commercialization. In Japan, many 
national and private projects for PAFC development have success- 
fully been conducted. After the success of these projects, the 
Phosphoric Acid Fuel Cell Technology Research Association 
(PAFC-TRA: Established in May 1991 by 10 electric power compa- 
nies and 4 gas companies) started a new project in 1991, whose 
objective is to accelerate the development and commercialization of 
5000kW-class & 1000kW-class PAFC plants based on the results 
of the former projects. For commercialization of a PAFC plant, high 
reliability, size reduction, and cost reduction of plant are needed. It 
is a 6-year project and a joint development with New Energy and 
Industrial Technology Development Organization (NEDO) supported 
by the Agency of Natural Resources and Energy (ANRE), MITI. 


9425 (CONF-921114—, pp. 505-509) Investigations into the 
superior oxygen reduction activity of platinum alloy phospho- 
ric acid fuel cell catalysts. Buchanan, J.S. (Johnson Matthey 
Materials Technology Division, West Deptford, NJ (United States)); 
Keck, L.; Hards, G.A.; Potter, RJ. Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Phosphoric acid fuel cells (PAFCs) are now at the pre-production 
stage, particularly for cogeneration units of 50-200kW range. They 
are not yet, however, cost competitive with conventional power 
generation technologies. The activity of the cathode oxygen reduc- 
tion reaction has a significant impact on the performance of the 
PAFC. Improvements in cathode catalyst activity can lead to in- 
creased performance of PAFC power plants, either by lowering 
operating costs by increasing efficiency, or by lowering capital 
costs by increasing power density. Conventional cathode catalysts 
comprise either platinum or platinum alloys supported on conduct- 
ing carbon black at 10 wt% Pt loading. It has been shown 
previously that it is possible to reduce the overall fuel cell cost by 
employing catalysts with Pt loadings much greater than 10 wt%. 
This is because the cost of the cathode catalyst is only a fraction 
of the cost of the fuel cell stack, and increasing stack performance 
can reduce costs out of proportion to any increased cost of the cat- 
alyst itself. Cathode catalysts with Pt loadings greater than 10 wt% 
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are not yet widely employed by PAFC stack developers, principally 
due to the difficulty in producing high loading catalysts with suffi- 
cient increases in performance over their 10 wt% counterparts. 
This paper presents results on a very high performance, high load- 
ing alloy catalysts, in which the catalyst performance improvement 
at 30 wt% Pt loading is in direct proportion to the increase in plat- 
inum loading from 10 wt% Pt. 


9426 (CONF-921114-, pp. 510-514) Ztek advanced Planar 
SOFC system for electric utility applications. Hsu, M. (Ztek 
Corp., Waltham, MA (United States)); Nathanson, D. Courtesy As- 
sociates, Inc., Washington, DC (United States). [1992]. From Fuel 
cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In 
Fuel Cell Seminar, 1992: Program and abstracts. 677p. Order 
Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Ztek's Planar Solid Oxide Fuel Cell (SOFC) system, an advanced 
“third generation system,” has exceptional potential for utility scale 
electric power generation because of: Simplicity of components 
construction, capability for low cost manufacturing, efficient recov- 
ery of very high quality by-product heat (1000°C), and system 
integration simplicity. System analysis indicates that the Ztek’s Pla- 
nar SOFC coupled with a gas turbine or steam turbine bottoming 
cycle results in a high overall system efficiency, achieving a heat 
rate of 5300 to 5600 Btu/kWh (HHV), while providing superior envi- 
ronmental performance. The operational flexibility of the Ztek’s 
Planar SOFC system to operate under a variety of possible pres- 
surized conditions provides additional advantages in terms of 
efficiency and capital cost in system integration. Utility applications 
of the Solid Oxide Fuel Cell are varied and include multi-megawatt 
central power plants, repowering existing power plants (i.e., 30MW 
to 100MW), and dispersed generation units (1MW to 30MW capac- 
ity) that are being considered by electric utilities. The following 
describes the engineering approach of the Ztek Advanced planar 
Solid Oxide Fuel Cell, power plant integration concepts, and the 
high system efficiencies achievable applying the internal heat ex- 
changing with Radiant Thermal Integration approach. 


9427 (CONF-921114—, pp. 515-518) Thin film electrolytes 
for intermediate temperature SOFC application. Chen, C.C. 
(Univ. of Missouri, Rolla, MO (United States)); Nasrallah, M.M.; An- 
derson, H.U. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. Contract GRI-5090-260-2069. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The state-of-the art solid oxide fuel cells (SOFC) operate at 
1000°C and their components are processed at even higher tem- 
perature. The high temperature operation and processing cause 
interactions and interdiffusion that lead to reduce cell performance. 
A (CeOz)o.8(SmO;5)o.2 (CSO) buffer was successfully deposited 
at the interface of Lag gSrp 2£MnO; (LSM) and YSZ, and found to 
eliminate the interaction between YSZ and LSM at high tempera- 
ture. It is generally desirable to reduce the operating and 
processing temperature of SOFC’s to make them competitive with 
other types of fuel cells and to avoid the mentioned interactions. 
This can be achieved by either developing the technology for thin 
film YSZ electrolyte or developing new electrolyte and electrode 
materials with reduced interactions and lower interfacial resistance. 
In this paper, the processing technique, microstructure and perfor- 
mance of half cells using different electrodes and electrolytes will 
be discussed. A two-layered thin film of YSZ and CSO on 
Lao 6Sto.4C0o 2Fep Os (LSCF) cathode substrate is suggested for 
intermediate temperature SOFC applications. 


9428 (CONF-921114-, pp. 519-522) A mathematical model 
of a tubular solid oxide fuel cell. Bessette, N.F. ll (Georgia Insti- 
tute of Technology, Atlanta, GA (United States)); Wepfer, W.dJ. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

High temperature fuel cells show great promise an an emerging 
energy conversion technology. To obtain optimal fuel cell perfor- 
mance, overpotentials or irreversibilities are required to be 
minimized. The diffusion of fuel and oxidant to the cell and the 





diffusion of products, mainly water, from the cell causes irreversibil- 
ities known as “concentration polarizations.” The migration of 
oxygen ions through the electrolyte along with the ionization of 
oxygen requires the consumption of energy resulting in another 
loss known as “activation polarization.” Also, all materials have an 
electrical resistance which prevent the cell from attaining its theo- 
retical thermodynamic potential. In the early 1980's, Westinghouse 
changed the design configuration of tubular cells from a number of 
small bell and spigot cells connected in series to a single cell tube 
of 30 cm in length. The purpose of this work is to model the electri- 
cal and thermal performance for a tubular solid oxide fuel cell as 
designed by Westinghouse. The irreversibilities, as well as the 
overall thermodynamic potential difference, are highly temperature 
dependent making heat transfer effects important. To simulate the 
heat transfer effects, a finite-difference model is developed ac- 
counting for conductive, convective, and radiative effects as well as 
heat source and sink terms. Calculation of temperature profiles al- 
lows for resistivities and cell potentials to be updated and simulated 
more precisely. The model is then compared against empirical data 
presented by Westinghouse and is found to agree favorably. 


9429 (CONF-921114-—, pp. 523-526) Testing of a multi-kWe 
SOFC power generation system. Makiel, J.M. (Westinghouse 
Electric Corp., Pittsburgh, PA (United States)); Shockling, L.A.; 
Fabis, T.R. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

In the last ten years, SOFC generated power has increased from 
tens of watts from 3 cell stacks to tens of kilowatts from 576 cell 
stacks. Following this growth in power capability, automatic control 
systems have been developed which permit unattended operation 
of these generators. This paper describes a 20 kWe SOFC genera- 
tor system which was developed under joint sponsorship by 
Westinghouse and the US Department of Energy and has success- 
fully completed 3000 hours of operation. 


9430 (CONF-921114—, pp. 527) Westinghouse SOFC field 
unit experience - update. Veyo, S.E. (Westinghouse Electric 
Corp., Pittsburgh, PA (United States)). Courtesy Associates, Inc., 
Washington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Westinghouse SOFC field unit program made a significant 
advance in 1992 by delivering to commercial customers two natural 
gas fueled twenty-five kilowatt class solid oxide fuel cell generation 
systems. These field units are complete integrated package power 
systems, incorporating not only the fuel cell “stack,” but also all of 
the ancillary subsystems necessary for the management of the 
stack temperature, fuel flow, air flow, and power generation. The 
integrated control system provides automated start-up with an op- 
erator needed only to grant permission to move between states, 
and completely automatic unattended normal operation. The units 
were manufactured at the Westinghouse Pre-Pilot Plant Manufac- 
turing Facility (PPMF) in Pittsburgh and shipped using truck and 
air-freight to customers in Japan. This presentation will address 
these systems and their features. 


9431 (CONF-921114-, pp. 528-531) Advances in MSOFC 
systems and technology. Gibson, R. (Allied-Signal Aerospace 
Co., Torrance, CA (United States)); Minh, N.; Schipper, L. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Celi Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 
Allied-Signal, in conjunction with Argonne National Laboratories, 
is developing the monolithic solid oxide fuel cell (MSOFC) under 
the sponsorship of the Department of Energy, Morgantown Energy 
Technology Center (METC) and the US Army Materials Technology 
Laboratory (MTL). The overall objective of the effort is to advance 
materials and fabrication methodologies to develop a MSOFC sys- 
tem capable of meeting performance, life, and cost goals for 
commercial and military applications. The MSOFC offers great 
promise for revolutionizing national electric power production. 
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MSOFC technology lends itself to multifuel operation and compact, 
relatively low-cost systems. The MSOFC is an all-ceramic structure 
in which cell components are configured in a compact corrugated 
array. The MSOFC produces a direct current by electrochemically 
combining fuel and oxidant across the zirconia solid electrolyte at 
temperatures approaching 1000°C. 


9432 (CONF-921114—, pp. 532-535) Modeling of planar 
solid oxide fuel cells. Hartvigsen, J. (Ceramtec Inc., Salt Lake 
City, UT (United States)); Elangovan, S.; Khandkar, A. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

SOFC modeling, including the effect of radiation, was performed 
using the finite element method. Thermal and electrical potentials 
and gradients were computed using the coupled conduction equa- 
tions and finite element discretization. Gas compositions and 
temperatures were also modeled, and the local fluid conditions 
were used in applying boundary conditions to the solid. It was 
found that radiative heat transfer is a dominant mechanism in 
removing heat from the stack. The temperature distributions pre- 
dicted by models that include radiation analysis differ qualitatively 
and quantitatively from those which neglect radiation. 


9433 (CONF-921114-, pp. 536-541) Synthesis and charac- 
terization of protonic conductors. Stevenson, D.A. (Stanford 
Univ., CA (United States)); Jiang, N.; Henn, F.E.G.; Buchanan, 
R.M.; Lu, Z.; Wang, X.R.; Hiskes, R.; DiCarolis, S.A. Courtesy As- 
sociates, Inc., Washington, DC (United States). [1992]. Contract 
RP-8002-13. From Fuel cell seminar; Tucson, AZ (United States); 
29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: Program and 
abstracts. 677p. Order Number DE94003882. Source: OSTI; 
NTIS; GPO Dep. 

Perovskite-type oxides (e.g., BaCeO3) as protonic conductors 
have received great attention in recent years due to their potential 
applications, such as in fuel cells and gas sensors. However, the 
mechanism of ionic conduction for various doped electrolytes has 
not been well understood and there are many inconsistencies in the 
literature regarding these solid state conductors. Some key ques- 
tions that arise are: Is there true protonic conduction? What are the 
optimum compounds, dopants, and dopant compositions? What 
are the partial conductivities (of protons, oxide ions, and electronic 
species)? And what are the ranges of temperature, composition, 
and ambient atmosphere for essentially pure protonic conductivity? 
Such disparities may arise from differences in the annealing condi- 
tions prior to the relevant measurements, as emphasized in this 
present work, as well as from differences in microstructure. The 
authors synthesized BaCeO3-based ceramics with various dopants 
using conventional ceramic powder methods and also grew single 
phase films using a novel solid source metalorganic chemical va- 
por deposition (MOCVD) method. Based on conductivity and 
weighing measurements, Gd-doped and Nd-doped BaCeO3 both 
appear to be protonic conductors under certain conditions. 


9434 


(CONF-921114—, pp. 542-545) Strategy of optimizing 
MCFC electrode design. Lee, G.L. (Illinois Institute of Technology, 
Chicago, IL (United States)); Selman, J.R. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 


Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The major issue in designing electrodes for a utility fuel cell is 
that of maximizing the power output. This implies minimizing the 
overall voltage loss, i.e., in particular, “electrode polarization”. Two 
approaches may be applied. One is semi-quantitative and consists 
of analyzing the relative importance of various sources of voltage 
loss by considering the associated physical or thermodynamic 
properties of appropriate dimensionless combinations. The other 
approach is to develop a suitable mathematical model which 
accounts for all the significant interactions. Such a model, by pre- 
dicting performance quantitatively, can serve as a tool in design 
optimization. Especially for the modeling approach, the kinetic 
characteristics of the electrode must be completely understood and 
quantified. In the case of the MCFC cathode, this is a challenging 
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requirement. By introducing AC/DC impedance techniques, the au- 
thors have recently evaluated the kinetic characteristics of oxygen 
reduction in molten carbonate over a wide range of conditions, at 
submerged pianar electrodes of gold, as well as porous electrodes 
of lithiated NiO, both in 62 mol%Li2CO3/38 mol%K2CO3. Based on 
these results they have proposed a reaction mechanism which ac- 
counts for polarization under either condition. This mechanism has 
been used in an extended agglomerate model for the MCFC cath- 
ode, and the model parameters have been fitted to represent a 
wide range of polarization data. 


9435 (CONF-921114-, pp. 546-549) Direct internal reform- 
ing in SOFC anodes: Modeling analysis. Hsiao, Y.C. (Illinois 
Institute of Technology, Chicago, IL (United States)); Selman, J.R. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue! Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

One of the major problems of the SOFC system is the manage- 
ment of the reforming reaction to guarantee a sufficient hydrogen 
supply over the whole cell area while avoiding the high temperature 
gradient associated with heat absorption by the reforming reaction 
in situ. Another problem is to avoid carbon deposition, while keep- 
ing steam/carbon ratio small. The aim of this work is to explore the 
capability of the anode for direct internal reforming. This capability 
is still poorly understood in a quantitative sense. The objective is to 
optimize the design and structural parameters of the porous anode. 


9436 (CONF-921114—, pp. 550-553) Electrochemical corro- 
sion studies of Fe-based Ni and Fe-based Cr alloys in molten 
carbonates. Uchida, |. (Tohoku Univ., Sendai (Japan)); Nishina, T. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

The development of molten carbonate fuel cell (MCFC) is going 
to the second stage of development and recent studies have been 
focusing on long-term durability of cell components. Specially, 
corrosion has been a major problem in the historical development 
of MCFC and understanding the corrosion behavior of metals in 
carbonate melts is essential to obtain a leading principle in devel- 
opment of corrosion-resistive metallic components for MCFC 
technology. This paper reports systematic studies of corrosion be- 
havior of Fe-based Ni and Fe-based Cr binary alloys in carbonate 
melts (62LV38K and 60Li/40Na at 923 K) with different CO. partial 
pressures by using DC polarization method and AC impedance 
method. The effect of third additives such as Al to the binary alloys 
is also presented. 


9437 (CONF-921114—, pp. 554-558) Study on the interfa- 
cial characteristics of porous nickel electrodes for molten 
carbonate fuel cell by means of electrochemical impedance 
spectroscopy. Giorgi, L. (ENEA, Rome (ltaly)); Simonetti, E.; 
Pozio, A. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

The kinetics of gas electrode reactions in molten carbonates are 
very important in the understanding of electrode processes in the 
MCFC. The experimental difficulties related to working in molten 
carbonate systems have restricted the evaluation of kinetic data to 
submerged flat electrodes in an excess of electrolyte. The condi- 
tions of a porous gas diffusion electrode are quite different and it is 
important to verify the validity of the kinetic parame- 
ters also in these conditions. The cathodic process (1/ 
202+CO2+2e- <+CO37-) has been extensively studied and many 
approaches have been utilized in the past, in order to establish the 
r.d.s. and to obtain the numeric values of the reaction orders rela- 
tive to Op and COs. The results reported in the literature, both on 
flat and porous electrodes, are contradictory and the reaction 
mechanism for O2 reduction in molten carbonates is not well un- 
derstood. The aim of the present paper is to investigate the porous 
nickel electrode/molten carbonates interface, in the case of an in 
situ lithiated nickel oxide electrode, by means of electrochemical 
impedance spectroscopy (EIS). 
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9438 (CONF-921114—, pp. 559-562) Metal wetting behavior 
by molten carbonate. Watanabe, T. (Illinois Institute of Technol- 
ogy, Chicago, IL (United States)); Selman, J.R. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Ceil Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Higher power density and longer life are desired for molten car- 
bonate fuel cells (MCFC). The wettability of metals and ceramics 
by molten carbonate has a strong effect on the performance of the 
fuel cell. Some researchers have reported on this subject, but most 
reports concern the measurements of contact angles using sessile 
drops. There is very limited information on the wettability under ac- 
tual, i.e., applied potential, MCFC operating conditions. On the 
other hand, it is generally assumed that decreasing the cell tem- 
perature may be effective to extend cell and stack life time. This 
paper reports on metal wettability under such conditions, and espe- 
cially the temperature effect. 


9439 (CONF-921114-, pp. 563-566) Effects of composition 
on sintering of current interconnects in SOFC. Chick, L.A. (Pa- 
cific Northwest Lab., Richland, WA (United States)); Bates, J.L. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
DOE Contract ACO6-76RL01830. From Fuel cell seminar; Tucson, 
AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 
1992: Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

PNL is investigating the sintering behavior of alkaline-earth- 
substituted lanthanum and yttrium chromites, which are candidates 
for the current interconnect in solid oxide fuel cells (SOFC). 
Extensive commercialization of SOFC technology may involve co- 
sintering as a method to reduce production costs. Co-sintering will 
require that the interconnect material reaches high density (closed 
porosity) under conditions in which the air-electrode material, a 
manganite, maintain substantial porosity and remains stable. 
Therefore, ideal chromite compositions are those that attain greater 
than 94% of theoretical density in high O2 pressures at tempera- 
tures near or below 1400°C. 


9440 (CONF-921114-, pp. 567-570) Influence of anodic 
materials preparation and processing on CH, steam reforming 
for internal reforming SOFC. Zanibelli, L. (Eniricerche, San Do- 
nato Milanese (Italy)); Perego, C.; Flego, C.; Piro, G.; Gagliardi, F. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

This study relates to the characterization and catalytic “out of 
cell’ testing of anodic cermets for Internal Reforming SOFC. NiO/ 
YSZ cermets have been prepared following a traditional ceramic 
method and a new synthetic way. These materials, with different Ni 
content, have been characterized by physico-chemical techniques 
like Physisorption BET method, H2 Chemisorption and TPR tech- 
nique. The cermets obtained with the proprietary way not only 
meet SOFC requirements regarding homogeneity, purity and crys- 
talline phase, but also show good Ni dispersion, specific surface 
area and reduction profile. Such characteristics are intrinsically 
connected to catalytic behavior; in fact, the same materials offer 
higher initial CH, conversion and longer life on stream than those 
shown by cermets prepared by mechanical mixing. 


9441 (CONF-921114—, pp. 571-574) Studies on the per- 
ovskite cathode for the molten carbonate fuel cell. Chun, H.S. 
(Korea Univ., Seoul (Korea, Republic of)); Lim, J.H.; Park, K.P.; 
Kim, K.; Lee, J.K. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 


Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

In the development of molten carbonate fuel cell (MCFC), the 
corrosion of materials give a serious problem in a long-term opera- 
tion. Especially, the solubility of cathode material in molten 
carbonate electrolytes, is a limiting factor. The alternative materials 
for currently used lithiated-NiO electrode have been tested, but 
none of them was good enough to replace lithiated-NiO yet. 





Recently, perovskite type compounds which have high electric con- 
ductivity and good stability at high temperature, have been studied. 
Solubility, electric conductivity, and polarization tests for perovskite 
type compound have been performed by different investigators. A 
systematic study of perovskite materials under controlled conditions 
is necessary. In preparing mixéd-oxide of garnet, spinel, and per- 
ovskite, the amorphous citrate and metal-EDTA complex were used 
as precursors, for the fabrication. In this study, the perovskite type 
compounds (La;_,Sr,CoO3 (x=0, 0.2, 0.4), Lap gSrp,.2CuO3) were 
fabricated by the above methods, and the authors performed solu- 
bility, electric conductivity, and polarization test in the half cell. 


9442 (CONF-921114-, pp. 575-578) A novel anode system 
for the direct methanol fuel cell. Naylor, P.D. (Loughborough 
Univ. of Technology, Leicestershire (United Kingdom)); Mitchell, 
P.J.; Adcock, P.L.; Lakeman, J.B. Courtesy Associates, Inc., Wash- 
ington, DC (United States). [1992]. From Fuel cell seminar; 
Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

It is generally accepted that methanol will play an increasing role 
in future energy supply, particularly for transport applications. 
Methanol is an attractive energy storage medium because it is rel- 
atively cheap, easily manufactured from natural gas and possesses 
an energy density of the order of 1kWh/kg. Unfortunately, for direct 
fuel cell application, the rate of methanol oxidation, on platinum, is 
particularly low as a result of catalyst poisoning by strongly ad- 
sorbed intermediates. It is of course possible to circumvent this 
problem by employing an indirect (reformed) methanol power unit. 
However, for propulsive applications there is the penalty of greater 
system complexity as well as increased weight and volume. An im- 
portant objective must therefore be to obtain direct methanol power 
densities approaching those of hydrogen fueled systems. Indeed 
the CEC has established a performance target of 50mW/cm? with 
less than 1mg/cm? of precious metal. The authors report the initial 
results on nickel porous support structures with platinum loading of 


1mg/cm? which provide peak currents in excess of 1000mA/cmé at 
an overpotential of 600mV and sustainable currents of 150mA/cm? 
at an overpotential of 300mV. 


9443 (CONF-921114—, pp. 579) Naval propulsion direct 
fuel cell advancements using diesel fuel. Kumm, W.H. (Arctic 
Energies Ltd., Severna Park, MD (United States)). Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

Under contract to the US Naval Sea Systems Command 
(NAVSEA) since 1990 AEL has successfully completed the work 
required to evaluate the internal reformation of marine diesel type 
fuel in high temperature molten carbonate or direct fuel cells 
(DFCs). The tests were carried out by AEL’s test subcontractor, 
Energy Research Corporation (ERC) in 1992. In addition to the 
NAVSEA sponsored 400 hours of testing an additional 200 hours 
was funded by the Electric Power Research Institute (EPRI). The 
sulfur-free fuel used was EXXSOL D 110, a commercial solvent 
having essentially the same heating value, the same high flash 
point and immiscibility with water as diesel fuel. While many fuel 
cells have been able to run on methanol fuel, which has only one 
carbon in the molecule, the high carbon number fuels must have 
the carbon bonds broken carefully. This must be done without pro- 
ducing elemental carbon and thereby “carboning up” the reformer 
catalytic beds. These issues have been addressed and the tech- 
niques and equipment which have been derived work reliably. 


9444 (CONF-921114-, pp. 580) Polar power, potable water 
and other services with practical fuel cells. Lisle, H.L. Jr. (Arctic 
Energies Ltd., Severna Park, MD (United States)). Courtesy Asso- 
ciates, Inc., Washington, DC (United States). [1992]. From Fuel cell 
seminar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ 
Cell Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

AEL has been evaluating high temperature fuel cells, fueled with 
JP8 fuel, for the US National Science Foundation, Division of Polar 
Programs. These fuel cells will be used in the Antarctic at US sci- 
entific research bases to produce clean electric power, potable 
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water, heating, hydrogen for meteorological balloons and carbon 
dioxide for dry ice use or for greenhouse vegetable growth en- 
hancement. Internal reformation of sulfur-free JP8 (SFJP8) in high 
temperature molten carbonate fuel cell stacks, i.e. direct fuel cells 
(DFCs) will. be demonstrated at 10 kW in 1992 in a project funded 
jointly with the National Science Foundation, US Navy and private 
industry. This work grows out of internal reformation demonstration 
tests carried out in 1991/1992 under contract with the US Navy and 
the Electric Power Research Institute using sulfur-free diesel type 
fuel. This paper reviews the status of fuel cell technology, the fuel- 
ing issues, the services provided, and the system advantages over 
present heat engine technologies. It also draws conclusions as to 
the Arctic applicability of the findings. Commercial electric utility 
DFCs are now in pilot mass production. The polar applications can 
follow rapidly as the costs drop steeply in the next few years. 


9445 (CONF-921114—, pp. 581-584) Fuel cells and their 
Strategic importance: A case study of a technological break- 
through. Stann, |. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

With a genealogy dating from Grove’s discovery 150 years ago, 
fuel cells are vastly different technically from conventional genera- 
tion sources. Consequently, they need to be analyzed differently, 
and not treated as “just another generation source.” It is the pur- 
pose of this article to highlight the strategic consequences to the 
electricity industry should fuel cells become a success and provide 
a “road map” of the likely developments ahead. It also answers 
questions such as: Are there predictable patterns of technological 
change that recur time and again? Who pioneers discontinuities, 
and are there predictable outcomes that can be applied to fuel 
cells. Most importantly who wins and who loses. The paper looks 
at the present state of the art in power generation, namely gas tur- 
bines, and compares its advantages and weaknesses against 
those of fuel cell systems. 


9446 (CONF-921114—, pp. 592-595) Simulation for fuel cell 
interconnection to utility grid. Kuki, Masanori (Osaka Gas Co. 
Ltd. (Japan)); Koike, Shunichi. Courtesy Associates, Inc., Washing- 
ton, DC (United States). [1992]. From Fuel cell seminar; Tucson, 
AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 
1992: Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

By conducting grid-connected operation of on-site type power 
sources like fuel cell with utility power system, there is such advan- 
tages for on-site power producers as reliability improvement of 
power supply, increase of load factor of power sources, while, the 
electric utility can expect reducing the supply capability. When the 
authors assume further expansion of such on-site type 
grid-connected operation, it is important to make assessment be- 
forehand on effect possibly made to power systems, such as 
fluctuation of voltage and frequency, reliability of power supply, se- 
curity of public and maintenance crews. It is especially necessary 
for fuel cells to carefully assess the effect on the power system 
caused by the interconnection, since it conducts grid-connected op- 
eration via an inverter. In order to make such an assessment, 
Japan Gas Association, in a joint research program with Fuji Elec- 
tric Co., is carrying on the simulation for fuel cell interconnection to 
utility grid. The interconnecting characteristics of fuel cell’s inverter 
has been clarified by means of computer digital analysis and ana- 
log simulator, as reported hereunder. 


9447 (CONF-921114—, pp. 596-598) Planar SOFC technol- 
ogy status and overview. Khandkar, A. (Ceramatec iInc., Salt 
Lake City, UT (United States)); Elangovan, S.; Hartvigsen, J.; Mil- 
liken, C.; Timper, M. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Driven by advances in materials and processing technology, pla- 
nar SOFCs continue to show promise as commercially viable 
power generation technology. Necessary for exploiting the enor- 
mous potential of this technology are achievement of stack 
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performance criteria of high power density at high voltages, stack 
degradation of less than 0.5%/1000 hours, and thermal cycle relia- 
bility. In addition to materials and their processing, SOFC stack 
and module design also impact stack and system performance and 
reliability. Significant progress has been made at Ceramatec during 
the past five years in demonstrating that planar SOFCs are a 
viable and favorable approach to conversion of natural gas to elec- 
tricity with high-efficiency. The course of progress was staged 
through materials advancement, processing development, compo- 
nent fabrication and stack methodology, and evaluation of 
manufacturing options. The technical progress achieved at Cera- 
matec in the planar SOFC development effort is outlined below. 


9448 (CONF-921114-, pp. 599-602) Research and devel- 
opment on solid oxide fuel cell. Kaneko, S. (Mitsubishi Heavy 
Industries Inc., Tokyo (Japan)); Hisatome, N.; Kabata, T.; Nagata, 
K.; Murakami, N.; Notomi, A.; Umemura, F.; Saishoji, T. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fue/ Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Mitsubishi Heavy Industries Ltd. (MHI) has been developing 
SOFC for 9 years. MHI’s R&D effort is focused on both tubular and 
planar types of SOFC. The R&D has been done in conjunction with 
Tokyo Electric Power Co. Inc. (TEPCO) and Electric Power Devel- 
opment Co. Ltd. (EPDC). As for tubular type cell, MHI developed a 
1kW SOFC module. The 1kKW module was installed at Wakamatsu 
Power Station of EPDC, and has been successfully operated over 
1,000 hours. The degradation ratio was less than 3% for the entire 
operation period. As for planar type cell, MHI has manufactured 
co-sintered planar cell, and it provides excellent performance. Us- 
ing 100 cm? cells, MHI has assembled a 10-cell stack. It has 
generated 100W power output. Durability test has been performed 
for more than 1,000 hours. In this paper, recent R&D activities and 
results for both tubular and planar types are introduced. 


9449 (CONF-921114—, pp. 603-606) Development of a pla- 
nar solid oxide fuel cell at Sanyo. Akiyama, Yukinori (Sanyo 
Electric Co. Ltd., Osaka (Japan)); Ishida, Noboru; Yasuo, Takashi; 
Taniguchi, Shunsuke; Murakami, Shuzo; Saito, Toshihiko; Fu- 
rukawa, Nobuhiro. Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

The authors succeeded in developing a planar type Solid Oxide 
Fuel Cell with an output power exceeding 400W. In the develop- 
ment of planar SOFCs, there are a number of issues associated 
with adherence between each component, the gas seals, and so 
on. The authors are working on the development of both composite 
electrode technology and a melt seal method in order to resolve 
these problems. The composite electrode has both electronic and 
ionic conductivity to achieve high performance and high reliability. 
The new meit seal method combines a flexible seal with melted 
glass. A current density of 300mA/cm? with 0.7V per cell has been 
achieved with a single cell of 125cm*. The maximum output power 
of a stack (125cm? x20) with an inner manifold was 415W. In addi- 
tion another 11-cell stack was operated for about 1000 hrs. This 
stack also showed excellent fuel utilization characteristics. 


9450 (CONF-921114~—, pp. 607-610) Monolithic solid oxide 
fuel cell development: Recent technical progress. Minh, N.Q. 
(Allied-Signal Aerospace Co., Torrance, CA (United States)); Amiro, 
A.; Armstrong, T.R.; Esopa, J.R.; Guiheen, J.V.; Horne, C.R.; Van 
Ackeren, J.J. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

Recent development efforts on the monolithic solid oxide fuel cell 
(MSOFC) have focused on three areas: Fabrication of multicell 
stacks, demonstration of cell and stack electrochemical perfor- 
mance, and cofiring of lanthanum chromite interconnect. Multicell 
stacks of various sizes have been fabricated with improved struc- 
tural integrity and reduced structural defects. Optimizing cell design 
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factors, tailoring material characteristics, modifying processing con- 
ditions and procedures, and implementing process control are 
responsible for these improvements. Cells and stacks have been 
tested under specified conditions of temperature, pressure, gas flow 
rate, and gas composition. In addition, the development of cofiring 
techniques for the interconnect has progressed significantly. 


9451 (CONF-921114-, pp. 611-614) Development of planar 
SOFC using LaCrO, separator. Someya, Yoshiyuki (TONEN 
Corp., Saitama (Japan)); Yoshida, Toshihiko; Sakurada, Satoshi. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

Planar SOFC is expected to exhibit the following performances 
simultaneously; high electrical power density, reliability, and high 
total energy conversion efficiency. TONEN Corp. developed a 30 
cells stack with 225 cm? electrolyte area cells and obtained the 
maximum power of 1300W in 1991. Recently, the authors noted 
reliability of planar SOFC, and carried out continuous discharge 
tests of single cell with 25cm? area. In this paper, results of contin- 
uous discharge tests on alloy separator and LaCrO3 separator are 
compared in terms of cell performance. Also discussed are some 
typical phenomena occurring at electrolyte/cathode electrode inter- 
faces of the cells. 


9452 (CONF-921114-, pp. 615-618) Recent achievements 
in polymer electrolyte fuel cell R&D. Derouin, C. (Los Alamos 
National Lab., NM (United States)); Springer, T.; Uribe, F.; Valerio, 
J.; Wilson, M.; Zawodzinski, T.; Gottesfeld, S. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The interest in the polymer electrolyte fuel cell (PEFC) as a po- 
tential power source for terrestrial transportation applications has 
increased significantly in recent years. The important features of 
high power density, perfect tolerance to CO2, a pseudo-solid-state 
character and low temperature of operation have been recently 
complemented by demonstration of high performance on low Pt 
loadings and possible solutions to the problem of catalyst poison- 
ing by low levels of CO. However, questions of water management 
optimization, cell longevity, increased performance at low gas pres- 
sures and the important question of the cost of this fuel cell 
technology are still awaiting complete answers. The authors de- 


scribe in this contribution recent developments in PEFC research 
work. 


9453 (CONF-921114—, pp. 619-622) Progress in proton 
exchange membrane fuel cell technology at Texas A&M Uni- 
versity. Srinivasan, S. (Texas A&M Univ., College Station, TX 
(United States)); Velev, O.A.; Parthasarathy, A.; Ferreira, A.C.; 
Mukerjee, S.; Appleby, A.J.; Wakizoe, M.; Rho, Y.W.; Kho, Y.T. 
Courtesy Associates, Inc., Washington, DC (United States). [1992]. 
From Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

This paper describes recent work on proton exchange mem- 
brane fuel cells. Interest in PEMFCs is gaining momentum because 
it is the only type of fuel cell system which has demonstrated the 
capabilities of attaining high energy efficiencies (60%) and high 
power densities (>1 W/cm“). The paper highlights work on a num- 
ber of different problems: increase in Pt utilization by lowering Pt 
content of electrodes and by use of alloy electrocatalysts; high per- 
formance PEMFCs with Asahi Chemical’s Aciplex-S® membranes; 
novel methods for simultaneous thermal and water management; 


analysis of mass transport phenomena in PEMFCs using O2/No, 
O./Ar and O./He mixtures. 


9454 


(CONF-921114—, pp. 623) Status of the ECN high 
temperature fuel cell materials development. Molen, S.B. van 
der (Netherlands Energy Research Foundation ECN, Petten 
(Netherlands)); Huijsmans, J.P.P.; Plomp, L. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fue/ Cell 





Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The Molten Carbonate Fuel Cell (MCFC) and the Solid Oxide 
Fuel Cell (SOFC) differ in terms of electrolyte and operation temper- 
ature. The electrolytes, i.e., molten carbonate and solid oxide, and 
the operation temperature of 650°C and 1000°C, respectively, im- 
pose specific requirements for the components of these fuel cells. 


9455 (CONF-921114—, pp. 624-627) Gas Research Insti- 
tute’s fundamental research on_ intermediate-temperature 
planar solid oxide fuel cells. Krist, K. (Gas Research Institute, 
Chicago, IL (United States)); Karpuk, M.E.; Wright, J.D. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. From 
Fuel cell seminar; Tucson, AZ (United States); 29 Nov - 2 dec 
1992. In Fuel Cell Seminar, 1992: Program and abstracts. 677p. 
Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

To be economically competitive, solid oxide fuel cells must have 
lower capital costs. Lower costs can be achieved by reducing the 
stack temperature from the current 1,000°C to 600-800°C. This re- 
duction would expand the possible materials that could be used in 
the fuel cell as well as in the systems that surround the stack. It 
could also enhance the stability of the fuel cell. To achieve reduced- 
temperature operation, GRI-sponsored research on the production 
of mixed-conducting electrodes, thin-film or high-conductivity elec- 
trolytes and lower-cost fabrication techniques. Additional research 
initiatives are also planned on low cost fabrication techniques. 


9456 (CONF-921114-, pp. 628-632) Electrolyte develop- 
ment for intermediate temperature, solid oxide fuel cells. 
Bloom, |. (Argonne National Lab., IL (United States)); Hash, M.C.; 
Zebrowski, J.P.; Zurawski, D.; Krumpelt, M.; Myles, K.M. Courtesy 
Associates, Inc., Washington, DC (United States). [1992]. DOE 
Contract W-31109-ENG-38. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

Solid-oxide fuel cells (SOFCs) unlike other types of fuel cells, 
have a solid electrolyte that will not evaporate, leak, or corrode. 
They can also run directly on hydrocarbon and CO fuels without the 
need for an external fuel reformer. Lower operating temperatures, 
such as 600-800°C would simplify fabrication and assembly of fuel 
cells and stacks and increase cell efficiency. However, state-of-the- 
art in SOFCs operate at 1000°C because their yttria-stabilized 
zirconium oxide (YSZ) electrolyte is not conductive enough for 
lower temperature operation. The criteria the authors have used to 
find new electrolytes include: polarizable metal-oxygen bonds; 
open, layered structures; and low coordination numbers. They are 
investigating materials which meet one or more of these criteria: 
namely, (La,Bi)AIO3, BizAl4Os5, and LaSr(Zn,Al)O,_,. Their objec- 
tive is to identify materials that have a conductivity of 5x10-@ 
Q-'cm~—' and are stable in hydrogen at 600-800°C. 


9457 (CONF-921114-, pp. 633-636) Progress on gas utili- 
ties’ PAFC commercialization. Hashimoto, Noboru (Osaka Gas 
Co. (Japan)); Tsushi, Isamu; Sawada, Yuji. Courtesy Associates, 
Inc., Washington, DC (United States). [1992]. From Fuel cell semi- 
nar; Tucson, AZ (United States); 29 Nov - 2 dec 1992. In Fuel Cell 
Seminar, 1992: Program and abstracts. 677p. Order Number 
DE94003882. Source: OSTI; NTIS; GPO Dep. 

The major Japanese gas utilities have been developing a series 
of PAFC units that have capacities of 50, 100, 200, 500, and 
1000kW respectively. Among them, smaller ones will be put into 
market hopefully in 1993. As one of the important stages for the 
market entry, operation tests of 50, 100, and 200kW units at cus- 
tomers’ sites have been started in 1992. Total of approximately 75 
PAFC units, excluding the units will be sold to the customers, will 
be in operation by the Japanese gas utilities at the end of 1994. 


9458 (CONF-921114—, pp. 637-640) Phosphoric acid fuel 
cell power plants in service - a report. Podolny, W.H.; Schmitt, 
J.W. Courtesy Associates, Inc., Washington, DC (United States). 
[1992]. From Fuel cell seminar; Tucson, AZ (United States); 29 Nov 
- 2 dec 1992. In Fuel Cell Seminar, 1992: Program and abstracts. 
677p. Order Number DE94003882. Source: OSTI; NTIS; GPO Dep. 

International Fuel Cells and its ONS! subsidiary are delivering 
phosphoric acid fuel cell power plants for commercial service. Initial 
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manufacturing, installation and operating experiences have been 
positive. These experiences and on-going product improvement ac- 
tivities provide evidence that phosphoric acid fuel cell power plants 
can provide economically competitive business growth opportuni- 
ties for world-wide gas and electric utilities not only in the near 
term but for the long haul in the next century. In January 1990, an 
activity was initiated to establish a commercial fuel cell power plant 
model (a two hundred kilowatt unit designated the PC25) to meet a 
specification that would allow this unit to be operated by any gas 
utility in the world. A requirement was established to create a new 
facility dedicated to manufacture this power plant and with the ca- 
pability to initially manufacture at a rate of 10 megawatts per year 
with growth to 40 megawatts per year. The first delivery was 
scheduled for December, 1991 with delivery of an initial production 
lot to be completed by the summer of 1993 with a delivery rate of 
four units per month to be achieved by the summer of 1992. An or- 
ganization was to be set up to provide installation and service 
training to customers and to provide customer field support. All of 
the goals set in 1990 have been met. 


9459 (CONF-921114—, pp. 641-645) Phosphoric acid fuel 
cell activities in Fuji Electric for commercialization. Sakurai, 
Masahiro (Fuji Electric Co., Ltd., Tokyo (Japan)); Okano, Kazukiyo; 
Anahara, Rioji. Courtesy Associates, Inc., Washington, DC (United 
States). [1992]. From Fuel cell seminar; Tucson, AZ (United 
States); 29 Nov - 2 dec 1992. In Fuel Cell Seminar, 1992: Pro- 
gram and abstracts. 677p. Order Number DE94003882. Source: 
OSTI; NTIS; GPO Dep. 

Recently, Fuji Electric Company (FE) has been concentrating on 
the development and manufacture of phosphoric acid fuel cells 
(PAFC), targeting mass-production and full commercialization for 
1995. FE’s PAFC development can generally be divided into two 
categories ranging from kilowatt to megawatt class: stationary 
PAFC for dispersed power plants, and on-site and cogeneration 
applications; transportable PAFC for vehicular and remote site ap- 
plications. This paper describes PE’s activities in designing and 
delivering such plants. 


9460 (DOE/MC/29227-3538) A model of the Capital Cost 
of a natural gas-fired fuel cell based Central Utilities Plant. 
Southern California Gas Co., Los Angeles, CA (United States). 30 
Jun 1993. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-92MC29227. Order Number 
DE94000064. Source: OSTI; NTIS; GPO Dep. 

This model defines the methods used to estimate the cost asso- 
ciated with acquisition and installation of capital equipment of the 
fuel cell systems defined by the central utility plant model. The 
capital cost model estimates the cost of acquiring and installing the 
fuel cell unit, and all auxiliary equipment such as a boiler, air con- 
ditioning, hot water storage, and pumps. The model provides a 
means to adjust initial cost estimates to consider learning associ- 
ated with the projected level of production and installation of fuel 
cell systems. The capital cost estimate is an input to the cost of 
ownership analysis where it is combined with operating cost and 
revenue model estimates. 


9461 (DOE/MC/29227-3588) Economic feasibility analysis 
of distributed electric power generation based upon the natu- 
ral gas fired fuel cell: Draft and final progress report for the 
pericd May 1, 1993—July 31, 1993. Manes Associates, Inc., Hunt- 
ington Beach, CA (United States). Sep 1993. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
92MC29227. Order Number DE94005795. Source: OSTI; NTIS; 
GPO Dep. 

This report is an account of the work performed from May 1, 
1993 to July 30,1993 on the economic feasibility generating electri- 
cal power by natural gas-fired fuel cells. The study is comprised of 
a survey of energy users, the development of numeric models of 
an energy distribution system and a central plant utilities system 
that includes a fuel cell. A model of the capital cost of the hard- 
ware elements is combined with a series of ownership scenarios 
and an operations model that provide the necessary input for a 
model of the cost of ownership of a fuel cell-based power genera- 
tion system. The primary model development tasks are complete. 
The remaining study emphasis is to perform an economic analysis 
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of varied ownership scenarios using the model. This report outlines 
the progress to date. 


9462 (DOE/METC/C—94/7117) Configuration and perfor- 
mance of the indirect-fired fuel cell bottomed turbine cycle. 
Micheli, P.L.; Williams, M.C.; Parsons, E.L. Jr. USDOE Morgan- 
town Energy Technology Center, WV (United States). [1993]. 17p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
931164-6: Annual meeting of the American Institute of Chemical 
Engineers, St. Louis, MO (United States), 7-12 Nov 1993). Order 
Number DE94005961. Source: OSTI; NTIS; GPO Dep. 

The natural gas, indirect-fired fuel cell bottomed turbine cycle 
(NG-IFFC) is introduced as a novel power plant system for the dis- 
tributed power and on-site markets in the 20-200 megawatt (MW) 
size range. The novel indirect-fired carbonate fuel cell bottomed 
turbine cycle (NG-IFCFC) power plant system configures the ambi- 
ent pressure carbonate fuel cell with a gas turbine, air compressor, 
combustor, and ceramic heat exchanger. Performance calculations 
from ASPEN simulations present material and energy balances 
with expected power output. The results indicate efficiencies and 
heat rates for the NG-IFCFC are comparable to conventionally bot- 
tomed carbonate fuel cell steam bottomed cycles, but with smaller 
and less expensive components. 


9463 (DOE/METC/C—94/7118) Fundamental stack and sys- 
tem issues in molten carbonate fuel cell development. 
Williams, M.C.; Parsons, E.L. Jr.; Mayfield, M.J. USDOE Morgan- 
town Energy Technology Center, WV (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
931164—7: Annual meeting of the American Institute of Chemical 
Engineers, St. Louis, MO (United States), 7-12 Nov 1993). Order 
Number DE94005960. Source: OSTI; NTIS; GPO Dep. 

Stack research and system issues in molten carbonate fuel cell 
(MCFC) technology development and commercialization are 
discussed within context of status of MCFC development and com- 
mercialization in US. Status of MCFC development is addressed. 
Major known fundamental stack research issues remaining for the 
MCFC technology are identified and discussed. The cathode 
remains a focal point of performance improvement and cost reduc- 
tion. The various aspects of MCFC power plant network and 
systems issues are also addressed and discussed. These include 
cost, heat loss management, startup and shutdown modes, dy- 
namic response, footprint, packaging and integration, parasitic 
power losses, pressurization and reforming. Potential of MCFC net- 
works is discussed. With the initial demonstration of full-area, 
fullheight 250-kW to 2-MW MCFC power plants, the spatial config- 
uration of the MCFC stacks into networks in the fuel cell power 
plant takes on importance for the first time. 


9464 (ECN-C—93-075) Development of a 1 kW internal 
reforming MCFC stack: 6th progress report for the period De- 
cember '92 - August ‘93. Reijers, H.Th.J.; Machielse, L.A.H. 
(eds.). Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Dec 1993. 105p. Contract EC JOUE-CT90-0025. 
Order Number DE94738537. Source: OSTI; NTIS; Available from 
the library of the Netherlands Energy Research Foundation (ECN), 
P.O. Box 1, 1755 ZG Petten (Netherlands). 

This report covers the activities performed by the Netherlands 
Energy Research Foundation (ECN), British Gas plc (BG) and 
Consiglio Nazionale delle Ricerche (CNR) during the title period 
within the framework of the project A Collaborative Project to Build 
a 1 kW Internal reforming MCFC Stack. It also covers the activities 
performed at the Centre for Research on Ceramics and Catalysts 
(CKKO) during the period November 30, 1992 - April 29, 1993. 

Long-duration tests for catalyst B have been performed, both out- 
of-cell (at BG for 2500 hrs) and in-cell (at ECN for 5400 hrs). Any 
significant degradation of the catalyst was not shown. BG studied 
the distribution of potassium in post-test alumina-based samples. 
First the potassium was distributed homogeneously throughout the 
catalyst. From 100 hours onwards, however, K seemed to be pref- 
erentially located on the catalyst support. At CKKO, the stability of 
several catalysts, prepared by deposition precipitation of commer- 
cially available supports, has been investigated and compared with 
catalysts B and H. CNR has performed two bench-cell experiments 
to investigate the effect of a Ni net on the alkali uptake by the cat- 
alyst. ECN performed a bench-cell experiment using a catalyst 
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sample which has been tested for 100 hours in the BG test reac- 
tor. The purpose was to compare the test conditions of the BG 
reactor and the ECN bench-cell facility regarding the catalyst deac- 
tivation. Finally, two stack experiments were performed at ECN. 
One was a triple-cell experiment, aimed at testing the suitability of 
modified FLEXSEP separator plates for the 1 kW stack test. Since 
the results were positive, these separator plates were also used in 
the subsequent 1 kW stack test. The required power of 1 kW was 
attained and thus the primary aim of the project was fulfilled. 


9465 (ECN-C—93-076) Development of a 1 kW internal re- 
forming MCFC stack: Final report for the period June ‘90 - 
August '93. Reijers, H.Th.J. (Netherlands Energy Research Foun- 
dation, Petten (Netherlands)); Machielse, L.A.H.; Goris, M.J.A.A.; 
Berger, R.J.; Doesburg, E.B.M.; Dicks, A.L.; Smith, T.A.; Rowley, 
S.; Clarke, S.; McGarry, R.; Williams, A.; Freni, S.; Aquino, M.; 
PassalaNetherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Dec 1993. 146p. Contract EC JOUE-CT90-0025. 
Order Number DE94738549. Source: OSTI; NTIS; Available from 
the library of the Netherlands Energy Research Foundation (ECN), 
P.O. Box 1, 1755 ZG Petten (Netherlands). 

This report covers the activities performed by the Netherlands 
Energy Research Foundation (ECN), British Gas ple (BG) and 
Consiglio Nazionale delle Ricerche (CNR) during the title period 
within the framework of the project A Collaborative Project to Build 
a 1 kW Internal reforming MCFC Stack. It also covers the activities 
performed at the Centre for Research on Ceramics and Catalysts 
(CKKO). 

The main activities of the title project include catalysts deactiva- 
tion, carbonate poisoning, and stack testing. Regarding catalyst 
deactivation out-of-cell tests were performed in a tubular reactor to 
screen a number of potential catalysts as to their suitability for this 
particular application. Three catalysts were selected for in-cell tests 
on 100 cm? scale under severe conditions, meaning that the cell 
was loaded with only a very small amount of catalyst while nomi- 
nally operated. By comparing the deactivation rates in these tests, 
the best catalyst was then tested over 5,000 hours under standard 
MCFC conditions in a 100 cm? cell at the end of the project. Its de- 
activation was found to be negligible. However, for longer operation 
times or for cells loaded with a smaller amount of catalysts, deacti- 
vation may remain a problem. Carbonate poisoning was considered 
to be the main cause of catalyst deactivation and dedicated experi- 
ments were performed to investigate the mechanism by which the 
carbonate was transported to the catalyst. In an MCFC stack this 
was found to be either creep or vapor phase transport. Both mech- 
anisms and their relation with, among others, the catalyst substrate 
material have been investigated. In one of the two short stack ex- 
periments the separator plates were loaded with a pulverized 
version of one of the selected catalysts. However, the catalyst 
loading proved insufficient and the separator plates had to be mod- 
ified to increase the catalyst loading by incorporating the catalyst in 
its usual form of 3.2x3.2 mm pellets. Finally, the 1 kW stack test 
was performed using the modified separator plates. It appeared 
that the required power density (100 mW/cm?) could be attained . 


9466 (Jue+-2752) Three-dimensional mathematical model- 
ling of steady and unsteady state conditions for solid oxide 
fuel cells. Rechenauer, C.; Achenbach, E. Forschungszentrum 
Juelich GmbH (KFA) (Germany). Inst. fuer Energieverfahrenstech- 
nik; Technische Hochschule Aachen (Germany). Apr 1993. 147p. 
(In German). Order Number DE94739111. Source: OSTI; NTIS 
(US Sales Only). 

Dissertation submitted by C. Rechenauer. 

For Solid Oxide Fuel Cells a mathematical model is developed. 
The characteristic quantities and the three-dimensional tempera- 
ture, concentration and current density distributions across a stack 
can be calculated for steady and unsteady state conditions. The 
model bases on the flat plate concept in cross-, counter- or co- 
flow. As a fuel a mixture of Hz, H20, CO, COz and CH, can be 
applied. The model accounts for the internal methane-steam re- 
forming reaction at the anode. In the energy balances the heat 
conduction, the convective heat transfer and also the heat transfer 
via radiation are considered by evaluating an effective heat con- 
ductivity. The heat exchange between the stack walls and the 
surroundings via radiation and convection is also accounted for. 





The influence of different operation conditions is analyzed by a pa- 
rameter study. The dynamic behaviour of the fuel cell is simulated 
for the heating-up procedure, the starting-up procedure and for 
load changes. Finally the effect of the anode gas feed-back is in- 
vestigated and an example is presented for a co-generation plant 
with a Solid Oxide Fuel Cell. (orig.) 


9467 (LA-UR-93-4428) Realtime structural electrochem- 
istry of platinum clusters using dispersive XAFS. Allen, P.G.; 
Conradson, S.D.; Wilson, M.S.; Gottesfeld, S.; Raistrick, !|.D. Los 
Alamos National Lab., NM (United States). [1993]. 7p. Sponsored 
by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-931108-46: Fall meeting of the Materials 
Research Society (MRS), Boston, MA (United States), 29 Nov - 3 
dec 1993). Order Number DE94005093. Source: OSTI; NTIS; 
GPO Dep. 

Chemical reference tables state that the standard potential for 
the reaction of Pt with water, Pt + 2H2O — Pt(OH). + 2H* + 2e-, 
is 0.98 V, and electrochemical studies propose that this reaction 
may occur at potentials as low as 0.8 V. Using dispersive x-ray ab- 
sorption fine-structure (XAFS) spectroscopy, the authors have 
directly probed the structural evolution of a Pt catalyst operating in- 
situ in a polymer electrolyte fuel cell during cyclic voltammetry. The 
changes in the number of Pt and O nearest-neighbors and the Pt 
charge demonstrate a close correspondence with features in the 
voltammogram. Because dispersive XAFS is very sensitive to de- 
tecting structural changes, they have been able to detect the 
presence of chemisorbed oxygen at potentials of 0.6-0.9 V in the 
anodic sweep. Since double-layer charging is regarded as the only 
process in this region for bulk Pt, these results may reflect a limita- 
tion of previous (indirect) studies on Pt electrochemistry, or they 
may indicate that these clusters are different from their bulk metal 
counterparts. Exploiting the time-resolving capability of dispersive 
XAFS, they also monitored changes in the Pt charge and the num- 
ber of O and Pt nearest-neighbors during the electrochemical 
oxidation and reduction of the Pt clusters in real-time. The results 
are inconsistent with those expected from the place-exchange 
mechanism for the formation of the surface oxide on bulk Pt elec- 
trodes in aqueous solution; Pt,,, (k;) — Pt (submonolayer O)(k2) 
— PtO, (place exchanged Pt and O atoms: k; >> kp). Their cur- 
rent model for understanding these behaviors is that, relative to 
bulk Pt, unusual types of surface sites play a major role in deter- 
mining the reactivity of these clusters. 


9468 (NEI-SE-144) ESCA and SIMS study of methanol- 
and CO-species adsorbed on platinum. Wideloev, A.; Larsson, 
R. Lund Univ. (Sweden). Dept. of Inorganic Chemistry |. [1993]. 
20p. Order Number DE94740286. Source: OSTI; NTIS. 

Part of Wideloev’s dissertation. 

ESCA and SIMS-measurements have been made on platinum 
sheets with CO adsorbed from a gaseous state and with adsor- 
bates from methanol oxidation. It was found that half of the CO 
molecules dissociates upon adsorption of the Pt-sheet. Co-like 
species can be detected with ESCA for sheets with methanol ad- 
sorbates. The presence of CO-species results in a broadening of 
the Pt4f-signal. Exposing Pt-sheets with adsorbed CO-species to 
gases at atmospheric pressure results in a dissociation of the ad- 
sorbed species. 
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9469 (DOE/CH/10538-1) Proceedings: Twenty years of 
energy policy: Looking toward the twenty-first century. Illinois 
Univ., Chicago, IL (United States). Energy Resources Center. 
[1992]. 279p. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC 
(United States);lllinois State Government, Springfield, IL 
(United States);Citizens Council on Energy Resources (United 
States);Chicago Association of Comme DOE Contract FG02- 
92CH10538. (CONF-9211151-: 20. annual illinois energy 
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3201 Buildings 
conference, Chicago, iL (United States), 23-24 Nov 1992). Order 
Number DE94005323. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1973, immediately following the Arab Oil Embargo, the Energy 
Resources Center, University of Illinois at Chicago initiated an in- 
novative annual public service program called the Illinois Energy 
Conference. The objective was to provide a public forum each year 
to address an energy or environmental issue critical to the state, 
region and nation. Twenty years have passed since that inaugural 
program, and during that period we have covered a broad spectrum 
of issues including energy conservation nuclear power, Illinois coal, 
energy policy options, natural gas, alternative fuels, new energy 
technologies, utility deregulation and the National Energy Strategy. 


3201 Buildings 
Refer also to citation(s) 9282, 9521, 9597, 10029, 11340, 11341 


9470 (ANL/ESD/TM-57) The comparative impact of the 
market penetration of energy-efficient measures: A sensitivity 
analysis of its impact on minority households. Bozinovich, L.V.; 
Poyer, D.A.; Anderson, J.L. Argonne National Lab., IL (United 
States). Energy Systems Div. Dec 1993. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94005374. Source: OSTi; NTIS; GPO 
Dep. 

A sensitivity study was made of the potential market penetration 
of residential energy efficiency as energy service ratio (ESR) im- 
provements occurred in minority households, by age of house. The 
study followed a Minority Energy Assessment Model analysis of the 
National Energy Strategy projections of household energy con- 
sumption and prices, with majority, black, and Hispanic subgroup 
divisions. Electricity and total energy consumption and expenditure 
patterns were evaluated when the households’ ESR improvement 
followed a logistic negative growth (i.e., market penetration) path 
Earlier occurrence of ESR improvements meant greater discounted 
savings over the 22-year period. 


9471 (AUC-IBT-R-9203) A laboratory investigation of 
pollution distribution in a roomi. Heiselberg, P. Aalborg Univer- 
sitetscenter (Denmark). Inst. for Bygningsteknik. Feb 1992. 45p. (in 
Danish). Order Number DE94740150. Source: OSTI; NTIS. 

The results of measurements on pollutant concentration condi- 
tions in a ventilated room using traditional tracer gas methods 
illustrate how air exchange and pollution conditions can be regis- 
tered in a satisfactory manner. The determination of air exchange 
in a room will depend on the location of the points of measurement 
and differences in results can vary to quite a high degree. The best 
measuring points are located at outlets or are evenly distributed 
about the room. Differences in concentration depend on the loca- 
tion of tracer gas sources and flow rates in the room. These 
sources should be placed where flow rates and air exchange rates 
are high as tracer gas is then mixed into the air flow and is quickly 
transported around the room. Flow conditions change when air ex- 
change changes and the most uniform concentration conditions 
occur in relation to a greater extent of air exchange. Concentra- 
tions at individual measuring points fluctuate around a constant 
average value and the extent of the fluctuations are dependent on 
the mixing of the tracer gas with the air in the room. Tracer gas 
from a jet results in a satisfactory mixing and small fluctuations. In 
some situations average concentrations can be 3-4 times as much 
at the inlet and maximum concentrations can be 8-10 times the 
concentration at the outlet. (AB) 


9472 (AUC-IBT-R-9250) Air distribution Systems - room 
air movement and ventilation effectiveness. Indoor Environmen- 
tal Technology Paper, 25, Indoor Environmental Technology Paper, 
25. Nielsen, P.V. Aalborg Universitetscenter (Denmark). Inst. for 
Bygningsteknik. Jul 1992. 20p. (CONF-9207170-3: International 
symposium on room air convection and ventilation effectiveness, 
Tokyo (Japan), 22-24 Jul 1992). Order Number DE94740151. 
Source: OSTI; NTIS. 

Ventilation effectiveness is strongly dependent on room air move- 
ment and contaminant source location. It is shown that there exist 
gradients in contaminant distribution in the room in case of mixing 
ventilation and this will give rise to effectiveness different from 1.0. 
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It is also shown that the location of the return openings may be 
very important compared with the small influence this location has 
on the velocity distribution in the room. The air flow rate in a room 
is often at a level where low turbulence effect takes place and the 
ventilation effectiveness and the velocity distribution are strongly in- 
fluenced by this effect. It is shown how the temperature gradient 
and the temperature effectiveness are dependent on the location 
and type of heat sources in displacement ventilation. Concentration 
distribution and ventilation effectiveness are studied in a room with 
both stationary sources and moveable sources. The paper shows a 
description of the flow from a low level diffuser which is suitable for 
a design procedure in displacement ventilation. (au) (20 refs.) 


9473 (AUC-IBT-R-9251) Description of supply openings 
in numerical models for room air distribution. Indoor Environ- 
mental Technology Paper, 26, Indoor Environmental Technology 
Paper, 26. Nielsen, P.V. Aalborg Universitetscenter (Denmark). 
Inst. for Bygningsteknik. Jan 1992. 10p. Order Number 
DE94740152. Source: OSTI; NTIS. 

Also published in ASHRAE Transaction, Vol. 98, Part 1, 1992. 

The velocity level in a room with jet ventilation is strongly influ- 
enced by the supply conditions. The momentum flow in the supply 
jets controls the air movement in the room, and it is, therefore, 
very important that the inlet conditions and the numerical method 
can produce a sufficient description of this momentum flow. This 
paper will discuss the following types of boundary conditions at 
supply openings: Direct description, where the boundary conditions 
are located at the surface of the air terminal device. Box method, 
where the boundary conditions are located at the surface of a box 
at some distance from the air terminal device. Prescribed velocity 
method, where some of the variables are described analytically in- 
side a volume in front of the air terminal device and the rest of the 
variables are predicted by the numerical method. Computer- 
generated supply conditions, where the flow in the air terminal 
device is studied as a first step in the predictions of flow in the 
whole room. (au) (15 refs.) 


9474 (AUC-IBT-R-9255) Measurements of contaminant 
dispersion in ventilated rooms by a passive tracer gas 
technique. Indoor Environmental Technology Paper, 30, Indoor En- 
vironmental Technology Paper, 30. Heiselberg, P.; Bergsoee, N.C. 
Aalborg Universitetscenter (Denmark). Inst. for Bygningsteknik. Jul 
1992. 7p. (CONF-9207170—2: International symposium on room air 
convection and ventilation effectiveness, Tokyo (Japan), 22-24 Jul 
1992). Order Number DE94740153. Source: OSTI; NTIS. 

During recent years the interest in the passive tracer gas tech- 
nique has grown rapidly. The method has mainly been used in the 
field for measurements of air infiltration rates in buildings. This pa- 
per describes measurements of the contaminant dispersion in a 
ventilated room using a passive tracer gas technique and the re- 
sults are compared with the results from a conventional method. 
Vertical profiles of concentration in the middle of the room have 
been measured at different ventilation air flow rates and different 
locations of the tracer gas source. The results showed good corre- 
spondence between the methods within an accuracy of + 10-15% 
in large parts of the room. In regions close to the tracer gas 
sources the differences were larger. The results gave at the same 
time recommendations for the use of the passive tracer gas tech- 
nique for measurements of the air infiltration rates in buildings. (au) 


9475 (BNL-49623) Polymer concrete systems for use in 
the construction of steam-valve manholes. Webster, R.P.; 
Reams, W.; Kukacka, L.E. Brookhaven National Lab., Upton, NY 
(United States). Sep 1993. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9311165—1: American Concrete Institute conference on in- 
novations with polymer concrete, Minneapolis, MN (United States), 
7-12 Nov 1993). Order Number DE94005144. Source: OSTI; NTIS; 
GPO Dep. 

The results of a research program conducted by Brookhaven Na- 
tional Laboratory for the Consolidated Edison Company of New 
York to develop and evaluate polymer concrete (PC) systems, 
which can be used as alternative materials of construction to con- 
ventional steel-reinforced portland cement concrete (PCC) in high 
temperature (up to 400°F [204°C]) applications, are presented. 
Three fiber-reinforced PC systems were evaluated in a series of 
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laboratory and field tests. Based upon the results of these tests a 
preliminary design study was made to determine the necessary 
floor, wall, and roof slab thicknesses required to replace a typical 
steel-reinforced PCC manhole with a cast-in-place, fiber-reinforced 
PC manhole. 


9476 (DOE/CE/23810—-22D) Accelerated screening meth- 
ods for determining chemical and thermal stability of 
refrigerant-lubricant mixtures: Part 2, Experimental compari- 
son and verification of methods: Quarterly technical progress 
report, 1 July 1993-30 September 1993. Kaufiman, R. Dayton 
Univ., OH (United States). Research Inst. Dec 1993. 28p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-91CE23810. Order Number DE94006342. Source: OSTI; 
NTIS; GPO Dep. 

Research reported continued to concentrate on in situ conductiv- 
ity measurements for development of an accelerated screening 
method for determining the chemical and thermal stabilities of re- 
frigerant/lubricant mixtures. Tungsten rods were sealed into the 
round bottoms of the sealed tubes to provide electrical connections 
for in situ conductivity measurements. The in situ conductivity mea- 
surements were used to monitor the degradation of HFC-134a/ 
ester oil mixtures heated at 175 C (347 F) for two days. Prelimi- 
nary results indicate that the in situ conductivity measurements 
correlate with H-1 34a/oil degradation as determined by color mea- 
surements. A short study to evaluate the potential of in situ color 
measurements for development into an accelerated screening test 
was also performed. Initial results indicate that the in situ color 
measurements are not well suited for long-term, in situ degradation 
measurements. 


9477 (DOE/CE/27504-T9) Upgrade energy building stan- 
dards and develop rating system for existing low-income 
housing. Muller, D. (Memphis and Shelby County Div. of Planning 
and Development, TN (United States)); Norville, C. Urban Consor- 
tium for Technology Initiatives (United States). Energy Task Force; 
Memphis and Shelby County Div. of Planning and Development, 
TN (United States); Public Technology, Inc., Washington, DC 
(United States). Jul 1993. 125p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90CE27504. Order 
Number DE94005672. Source: OSTI; NTIS; INIS; GPO Dep. 

The city of Memphis Division of Housing and Community Devel- 
opment (HCD) receives grant funding each year from the U.S. 
Department of Housing and Urban Development (HUD) to provide 
local housing assistance to low-income residents. Through the 
years, HCD has found that many of the program recipients have 
had difficulty in managing their households, particularly in meeting 
monthly financial obligations. One of the major operating costs to 
low-income households is the utility bill. Furthermore, HCD's expe- 
rience has revealed that many low-income residents are simply 
unaware of ways to reduce their utility bill. Most of the HCD funds 
are distributed to low-income persons as grants or no/low interest 
loans for the construction or rehabilitation of single-family 
dwellings. With these funds, HCD builds 80 to 100 new houses 
and renovates about 500 homes each year. Houses constructed or 
renovated by HCD must meet HUD’s minimum energy efficiency 
standards. While these minimum standards are more than ade- 
quate to meet local building codes, they are not as aggressive as 
the energy efficiency standards being promoted by the national util- 
ity organizations and the home building industry. Memphis Light, 
Gas and Water (MLGW), a city-owned utility, has developed an 
award-winning program named Comfort Plus which promotes en- 
ergy efficiency’ in new residential construction. Under Comfort 
Plus, MLGW models house plans on computer for a fee and rec- 
ommends cost-effective alterations which improve the energy 
efficiency of the house. If the builder agrees to include these rec- 
ommendations, MLGW will certify the house and guarantee a 
maximum annual heating/cooling bill for two years. While the Com- 
fort Plus program has received recognition in the new construction 
market, it does not address the existing housing stock. 


9478 (DOE/CE/27504-T10) Impact of urban heat island on 
cooling and environment: A demonstration project. Urban Con- 
sortium for Technology Initiatives (United States). Energy Task 
Force; Phoenix Public Works Dept., AZ (United States). Energy 
Conservation Section; Public Technology, Inc., Washington, DC 





(United States). Apr 1993. 106p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90CE27504. Order 
Number DE94005838. Source: OSTI; NTIS; INIS; GPO Dep. 

Landscaping has been shown in simulation and field studies to 
reduce building cooling loads by affecting microclimatic factors 
such as solar radiation, wind speed and air temperature. A demon- 
stration project was undertaken to determine the magnitude of 
landscape induced changes in microclimate on building cooling 
loads and water use on four typical residences in Phoenix, Ari- 
zona. The energy use and microclimate of three unlandscaped 
(bare soil, rock mulch) and one landscaped (turf) home were moni- 
tored during summer 1990. In the fall, turf was placed around one 
of the unlandscaped houses, and shade trees planted on the west 
and south sides of another. Measurements continued during the 
summer of 1991. Total house air conditioning and selected appli- 
ance electrical data were collected, as well as inside and outside 
air temperatures. Detailed microclimate measurements were 
obtained for one to two week periods during both summers. Maxi- 
mum reductions of hourly outside air temperatures of 1 to 1.5°C, 
and of daily average air temperatures of up to 1°C, resulted from 
the addition of turf landscaping. Addition of small trees to the south 
and west sides of another treatment did not have a noticeable ef- 
fect on air temperature. Cooling load reductions of 10% to 17% 
were observed between years when well-watered turf landscaping 
was added to a house previously surrounded by bare soil. Addition 
of small trees to another bare landscape did not produce a de- 
tectable change in cooling load. The results of the study are used 
as input to a standard building energy use simulation model to pre- 
dict landscape effects on cooling load and water usage for three 
typical houses, and to develop guidelines for use of energy efficient 
residential landscapes in Phoenix, Arizona. 


9479 (DOE/EE-0009-Vol.1) Technical support document: 


Energy efficiency standards for consumer products: Room air 
conditioners, water heaters, direct heating equipment, mobile 
home furnaces, kitchen ranges and ovens, pool heaters, fluo- 


rescent lamp ballasts and television sets: Volume 1, 
Methodology. USDOE Assistant Secretary for Energy Efficiency 
and Renewable Energy, Washington, DC (United States). Office of 
Codes and Standards. Nov 1993. 300p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94006575. 
Source: OSTI; NTIS; GPO Dep. 

The Energy Policy and Conservation Act (P.L. 94-163), as 
amended, establishes energy conservation standards for 12 of the 
13 types of consumer products specifically covered by the Act. The 
legislation requires the Department of Energy (DOE) to consider 
new or amended standards for these and other types of products 
at specified times. DOE is currently considering amending stan- 
dards for seven types of products: water heaters, direct heating 
equipment, mobile home furnaces, pool heaters, room air condi- 
tioners, kitchen ranges and ovens (including microwave ovens), 
and fluorescent light ballasts and is considering establishing stan- 
dards for television sets. This Technical Support Document 
presents the methodology, data, and results from the analysis of 
the energy and economic impacts of the proposed standards. This 
volume presents a general description of the analytic approach, in- 
cluding the structure of the major models. 


9480 (DOE/EE-0009-Vol.2) Technical support document: 
Energy efficiency standards for consumer products: Room air 
conditioners, water heaters, direct heating equipment, mobile 
home furnaces, kitchen ranges and ovens, pool heaters, 
fluorescent lamp ballasts and television sets: Volume 2, Fluo- 
rescent lamp ballasts, television sets, room air conditioners, 
and kitchen ranges and ovens. USDOE Assistant Secretary for 
Energy Efficiency and Renewable Energy, Washington, DC (United 
States). Office of Codes and Standards. Nov 1993. 660p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94006576. Source: OSTI; NTIS; GPO Dep. 

This document is divided into “volumes” B through E, dealing 
with individual classes of consumer products. Chapters in each 
present engineering analysis, base case forecasts, projected na- 
tional impacts of standards, life-cycle costs and payback periods, 
impacts on manufacturers, impacts of standards on electric utilities, 
and environmental effects. Supporting appendices are included. 
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9481 (DOE/FTR—-94001282) Travel to the Netherlands to 
assist in the coordination of the Future Building Forum's 
Workshop on building envelopes as energy systems: Foreign 
trip report, September 10—18, 1993. Rivera, J. (D and R Interna- 
tional Ltd., Silver Spring, MD (United States)). Battelle Memorial 
Inst., Richland, WA (United States). [1993]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94001282. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of the Future Buildings Forum - “2025” (Forum) is 
to identify and encourage research, based on long-term issues, to 
ensure that buildings will contribute to a sustainable society by the 
year 2025, and beyond. Two to three workshops are held each 
year on areas germane to buildings of the future. The first work- 
shop held in 1993 was the workshop on Methods for Analyzing the 
Future of Buildings, held June, 1993 in Gabriola Island, British 
Columbia, Canada. It dealt with several issues related to incorpo- 
rating futures research into research specifically for the design and 
operation of buildings. The workshop presented different methods 
used to research future conditions, with examples provided by fu- 
turists working in spheres pertinent to, but not necessarily within, 
the area of building design and construction. Copies of the pro- 
ceedings from the workshop will be available later this year. The 
most recent workshop, entitled, Building Envelopes as Energy Sys- 
tems, was held September 13-15, 1993 at the Baron Hotel 
Zoetermeer, the Netherlands. The workshop, hosted by Mr. Wim 
Berns, Director of Buildings Programs for NOVEM, the Netherlands 
agency for energy and the environment. The workshop was chaired 
by Mr. Henk Nicolaas of TNO Building and Construction Research, 
the Netherlands organization for applied scientific research. 


9482 (DOE/IR/05106—-T162) Neighborhood Energy/ 
Economic Development project. Urban Consortium for Technol- 
ogy Initiatives (United States). Energy Task Force; San Francisco 
Public Utilities Commission, CA (United States). Bureau of Energy 
Conservation; Public Technology, Inc., Washington, DC (United 
States). 1991. 133p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-781R05106. Order Number 
DE94005843. Source: OSTI; NTIS; GPO Dep. 

Energy costs impact low income communities more than anyone 
else. Low income residents pay a larger percentage of their in- 
comes for energy costs. In addition, they generally have far less 
discretionary energy use to eliminate in response to increasing en- 
ergy prices. Furthermore, with less discretionary income, home 
energy efficiency improvements are often too expensive. Small 
neighborhood businesses are in the same situation. Improved effi- 
ciency in the use of energy can improve this situation by reducing 
energy costs for residents and local businesses. More importantly, 
energy management programs can increase the demand for local 
goods and services and lead to the creation of new job training 
and employment opportunities. In this way, neighborhood based 
energy efficiency programs can support community economic de- 
velopment. The present project, undertaken with the support of the 
Urban Consortium Energy Task Force, was intended to serve as a 
demonstration of energy/economic programming at the neighbor- 
hood level. The San Francisco Neighborhood Energy/Economic 
Development (NEED) project was designed to be a visible demon- 
stration of bringing the economic development benefits of energy 
management home to low-income community members who need 
it most. To begin, a Community Advisory Committee was estab- 
lished to guide the design of the programs to best meet needs of 
the community. Subsequently three neighborhood energy/economic 
development programs were developed: The small business en- 
ergy assistance program; The youth training and weatherization 
program; and, The energy review of proposed housing develop- 
ment projects. 


9483 (ETDE-GB-600) A technical and economic assess- 
ment of small Stirling engines for combined heat and power. 
Future Practice Report, no. 32. Combined Power Systems Ltd., 
Manchester (United Kingdom); Department of Energy, London 
(United Kingdom). Energy Efficiency Office; AEA Environment and 
Energy, Harwell (United Kingdom); Energy for Sustainable Devel- 
opment Ltd., London (United Kingdom). Jan 1993. 6ip. Order 
Number DE94742895. Source: OSTI; NTIS (US Sales Only). 
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Produced under the Best Practice Programme. 

This report is the result of a collaborative study conducted by 
Energy for Sustainable Development Ltd (ESD) (an energy consul- 
tancy), and Combined Power Systems Ltd (CPS) (a manufacturer 
of CHP systems). Due to the national energy saving implications of 
small-scale CHP the study was part-funded by the Energy Effi- 
ciency Office (EEO). The aims of the study were to assess the 
feasibility of using a Stirling engine as a prime mover for 5-20 kWe 
combined heat and power (CHP) systems, and to quantify the po- 
tential market for Stirling engine CHP systems in this size range. 
The market potential has been estimated with costs and perfor- 
mance estimates for engines being developed by ESD Engines 
Ltd, a sister company to ESD. (Author) 


9484 (ETSU-S—1386) A comparison between model pre- 
dictions and actual fuel use in offices. Bartholemew, D.; Gedrich, 
T. Baesema Ltd., Esher (United Kingdom). 1993. 56p. Sponsored 
by AEA Environment and Energy, Harwell (United Kingdom). Order 
Number DE94740089. Source: OSTI; NTIS (US Sales Only). 

The main aim of the project described in this report was to raise 
confidence in the results from the DTI Solar Energy Programme’s 
office design studies by demonstrating that the performance as- 
sessment methods used can accurately predict the performance of 
real, occupied buildings. Secondary aims were to expose any ma- 
jor shortcomings in the performance assessment process, and to 
suggest improvements in it and in the interpretation of results from 
the design studies. Results highlight the vital importance of under- 
standing the influence of site and occupancy when interpreting 
design study results, and in particular when comparing them with 
energy performance data from other sources. (author) 


9485 (IBP-WB-55/1991) Low-energy houses in Heiden- 
heim: Finding of concept and computational preliminary 
evaluation. Erhorn, H.; Reiss, J.; Schmidt, C.; Stricker, R.; Szer- 
man, M. Fraunhofer-institut fuer Bauphysik, Stuttgart (Germany). 8 
Aug 1991. 103p. (In German). Sponsored by Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Foerderkennze- 
ichen BMFT 0329058. Order Number DE94746051. Source: OSTI; 
NTIS (US Sales Only). 

Within the framework of a demonstration project low-energy 
buildings are planned and realized with actual know-how and on 
the basis of actual market technics. This approach is demonstrated 
at the example of 5 double-houses. In addition a conventional 
double-house is built in order to have a reference project. The 
buildings are presented in regard to their architectural and techni- 
cal realization. (orig.). 32 tabs., 17 figs. 


9486 (INIS-mf-13748, pp. 83-92) Absorption technology 
for solar and waste heat utilization. Grossman, G. (Technion- 
Israel Inst. of Tech., Haifa (Israel)). Ministry of Energy and 
Infrastructure, Jerusalem (Israel); Ben-Gurion Univ. of the Negev, 
Beersheba (israel); Moscow International Energy Club, Moscow 
(Russian Federation). 1993. (CONF-9105438—: 1. energy confer- 
ence Israel-former USSR, Beer-Sheva (Israel), 13-15 May 1991). 
In First energy conference Israel-former USSR: Proceedings. 
170p. Order Number DE94613364. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Absorption heat pumps, first developed in the 19th century, have 
received renewed and growing attention in the past two decades. 
With the increasing cost of oil and electricity, the particular features 
of this heat-powered cycle have made it attractive for both residen- 
tial and industrial applications. Solar-powered air conditioning, 
gas-fired domestic cooling and waste-heat-powered temperature 
boosters are some of the applications on which intensive research 
and development has been conducted. This paper describes the 
operation of absorption systems and discusses several practical 
applications. It surveys recent advances in absorption technology, 
including the selection of working fluids, cycle improvements and 
multi-staging, and fundamentals of the combined heat and mass 
transfer in absorption processes. (author). 


9487 (LBL-34731) Realizing the DSM potential of inte- 
grated envelope and lighting systems. Selkowitz, S.E.; Lee, 
E.S.; Rubinstein, F.; Klems, J.H.; Papamichael, K.; Beltran, L.O.; 
DiBartolomeo, D.; Sullivan, R. Lawrence Berkeley Lab., CA (United 
States). Oct 1993. 11p. Sponsored by USDOE, Washington, DC 
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(United States);California Inst. for Energy Efficiency, Berkeley, CA 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9310275-1: 2. national new construction programs for 
demand-side management conference, San Diego, CA (United 
States), 24-27 Oct 1993). Order Number DE94006349. Source: 
OSTI; NTIS; GPO Dep. 

Most utility demand-side management (DSM) programs are de- 
signed to capture savings by substituting more efficient building 
components for less efficient products;for example, replace mag- 
netic ballasts with electronic ballasts. Much larger savings can be 
captured at lower cost if a systems perspective is applied to the 
problem of capturing demand-side management potentials. We 
summarize work to date on the development, implementation, and, 
demonstration of integrated envelope and lighting systems. Two 
envelope and lighting prototypes were developed through an itera- 
tive process of design and evaluation. By implementing the 
prototypes in reduced scale, practical issues of how to build and 
control the systems are being resolved. Field tests with scale mod- 
els, currently in progress, are being used to determine daylighting 
and thermal performance in real-time under actual weather condi- 
tions. Demonstrations of the integrated systems either in part or as 
a whole system are being planned in parallel with several utility 
funded building programs to resolve real-world implementation un- 
der complex site, building, and cost constraints. Results of this 
second phase of research indicate that integrated systems offer so- 
lutions that not only achieve significant peak demand reductions 
but also realize consistent energy savings with added occupant 
comfort and satisfaction. 


9488 (NEI-DK—1396) Pilot project for a renewable energy 
system in connection with the district heating supply to Sak- 
sild. Ramboell, Hannemann og Hoejlund A/S, Copenhagen 
(Denmark). Nov 1993. 107p. (in Danish). Contract ENS-51161- 
92.0105. Order Number DE94740144. Source: OSTI; NTIS. 

The buildings in the Danish town of Saksild are currently heated 
by individual heating units such as domestic oil-burning boilers, 
electric heating etc. The aim was to describe conditions related to 
the general conversion to the use of district heating based on 
methane produced by a communal biomass conversion plant sup- 
plemented by a wood fuelled and an oil fuelled boiler and possibly 
connection to the district heating supply system at the town of 
Odder. It was shown that this conversion would be an economical 
advantage to the consumers if Saksild should have its own district 
heating plant, if the cost of establishment did not exceed 40.2 mil- 
lion kroner and if the Danish Ministry of Energy would give a 
subsidy of 11.6 million kroner. Within a radius of 5 -10 km from the 
plant, 325 cubic meters of pig manure could be provided daily, 
which is over double the amount needed. 10 cubic meters of in- 
dustrial wastes, sewage slurries etc. could also be supplied daily. 
The biomass conversion plant would comprise a one-step reactor 
based on mesophilic conditions. The process time would be 23 
hours and the sewage slam would be hygienically treated first. The 
use of this system complex would result in less emission of sulphur 
dioxide and carbon dioxide, whereas cogeneration would result in 


increased emission of nitrogen oxides. The operation of the sys- 
tems is described in detail. (AB) 


9489 (NEI-DK-1408) Banevaenget by the railway: Urban 
ecological presentation. Fencon A/S, Copenhagen (Denmark); 
Cenergia ApS, Ballerup (Denmark). Aug 1993. 105p. (In Danish). 
Contract ENS-51191-92.0027. Order Number DE94740143. 
Source: OSTI; NTIS. 

With regard to a number of three-storied apartment buildings sit- 
uated in Herlev, which were built in Denmark during the nineteen 
sixties, some detailed improvements are suggested which take en- 
vironmental protection seriously into consideration. The present 
condition of the buildings is described and evaluated in relation to 
the efficient use of energy. Suggestions for retrofitting concern re- 
medial measures to reduce heat losses, improvement of the heating 
systems, monitoring of electricity usage, saving water, waste man- 
agement, the use of solar energy and ventilation and developing 
the recreative areas. Economic aspects are also considered. (AB) 


9490 (NEI-DK-1453) Integral control of display cabinet 
refrigeration systems: Liquid feed control of evaporators. Elef- 
sen, F. (Danfoss A/S (Denmark)). Danmarks Tekniske Hoejskole, 





Lyngby (Denmark). Feb 1993. 157p. Contract ENS-1223/90-0001. 
Order Number DE94743462. Source: OSTI; NTIS. 

EFP-90. 

The LPEV principle (Liquid Pump Expansion Valve) of liquid feed 
control of evaporators in display cabinets is investigated. Using this 
principle, it is possible to run the evaporator in flooded operation 
with a low refrigerant charge and high overall heat transfer coeffi- 
cient. Three types of test models are designed and tested on a 
display cabinet evaporator, mounted in a vertical test channel. The 
tests show an improvement in overall heat transfer coefficient of 30 
to 70% compared to an evaporator operated with a superheat of 4 
to 8 K. The tests are performed with an evaporator capacity up to 
5 kW. The size of the LPEV is found to be a diameter of 50 mm 
and a height of 400 mm. A transient computer lump parameter 
model of evaporator and LPEV (divided into 4 and 2 tanks respec- 
tively). Comparison between measurements and simulations shows 
good agreement in amplitudes and in some cases poor agreement 
in the transients of the pressures in evaporator and LPEV. Two 
approaches of control variables were investigated - a transient tem- 
perature signal and a filling time signal. Tests showed that the 
temperature signal is not suitable as the controlled variable, but the 
filling time signal is, and it is Easy to detect. A digital P| controller 
was investigated as controller of the evaporator LPEV system. The 
controller is appropriate in a wide range of evaporator capacities 
and at start-up conditions. It is concluded that the LPEV principle is 
an efficient way of controlling liquid feed into evaporators in display 
cabinets. (AB) (54 refs.) 


9491 (NEI-DK-1455) Plan for energy and the environment 
with regard to the Sestroretsky Health Resort in St. Petersburg, 
Russia. Christensen og Hofmeister Raadgivende Ingenioerfirma 
A/S, Viby (Denmark); Horsens Tekniske Skole (Denmark). Dec 
1993. 134p. (In Danish). Contract ENS-2124/200-0009; Contract 
IMOe-818. Order Number DE94743465. Source: OSTI; NTIS. 

During the period July - December, 1993, groups from a Danish 
and a Russian university (St. Petersburg) and a Russian and Dan- 
ish engineering firm have worked together on a plan for the 
Sestroretsky Health Resort in St. Petersburg. The resort offers 
health cures and the aim of the project was to train local workmen 
and technicians in the use of materials and technologies which 
would promote energy conservation in buildings. Another aim was 
to promote energy-saving attitudes amongst the guests at the re- 
sort. The goal was also to establish the export of Danish know-how 
and to present Danish building materials. The building area 
covered 35.700 m® housing a possible 100 patients and 600 per- 
sonnel. Patients were offered medical cures, mud baths and sports 
activities. The current condition of the buildings was evaluated and 
guidelines were given as to how to decrease energy consumption. 
The recommendations are expressed in a language which can be 
easily understood. It was found that the need for energy saving ini- 
tiatives was considerable. Suggestions included insulation of roofs 
and outside walls and the installation of a control system for the 
heating system and sealing doors and windows. This would also 
improve the indoor climate. It was calculated that current energy 
consumption could be reduced by 50%. Local authorities would 
have to establish financing arrangements, a price-setting policy so 
that savings could be appreciated by the users, training systems 
for the workmen and teachers at educational institutions and sys- 
tem for informing users on how they can contribute to the saving 
of energy. (AB) 


9492 (NEI-SE-135) Air-handling energy efficiency and de- 
sign practices. Nilsson, Lars J. Lund Inst. of Tech. (Sweden). 
Dept. of Environmental and Energy Systems Studies. 1993. 25p. 
Order Number DE94002062. Source: OSTI; NTIS. 

Paper included in the dissertation of Lars J. Nilsson. 

With good design practices and life-cycle cost optimization, spe- 
cific fan power for individual fans will be between 0.5 and 1kW/m3/ 
s. Data from nearly 1000 audited fans in Sweden show that the av- 
erage measured SFPI weighted by drawn motor power is 1.5 kW/ 
m/s and the situation appears to be similar in other countries. 
Contract forms used by Swedish builders, and consultants’ design 
practices are analyzed here to search for an explanation to the low 
performance of installed systems. Identified as two major barriers 
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to efficient system design are the lack of performance specifica- 
tions when procuring systems and the incentive structure in the 
building sector. As a consequence, duct design methods, rules of 
thumb, and vendor recommendations are not leading to system op- 
timization. The broad minima in life cycle costs over a range of 
air-handling unit sizes show that potential economic welfare losses 
from efficiency standards are likely to be smaller than the losses 
that result from today’s design practices. 73 refs, 4 figs, 3 tabs. 


9493 (ORNL/CON-328) Keys to success: Ten case stud- 
ies of effective weatherization programs. Brown, M.A. (Oak 
Ridge National Lab., TN (United States)); Berry, L.G.; Kolb, J.O.; 
White, D.L.; Kinney, L.F.; Wilson, T. Oak Ridge National Lab., TN 
(United States). Nov 1993. 206p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. Order 
Number DE94005361. Source: OSTI; NTIS; GPO Dep. 

In 1990, DOE initiated a nationwide evaluation of its Weatheriza- 
tion Program, with assistance from Oak Ridge National Laboratory 
and an advisory group of 40 weatherization professionals, program 
managers, and researchers. The evaluation is comprised of three 
impact studies covering the Program’s major market segments: 
Single-family homes, mobile homes, and dwellings in small (2 to 4- 
unit) multifamily buildings (the Single-Family Study), Single-family 
homes heated primarily with fuel oil (the Fuel-Oil Study), and 
Dwellings in buildings with five or more units (the Multifamily 
Study). The Single-Family Study, the subject of this report, is a 
critical part of this coordinated evaluation effort. Its focus on single- 
family dwellings, mobile homes, and dwellings in small multifamily 
buildings covers 83% of the income-eligible population and 96% of 
the dwellings weatherized during Program Year 1989. The first 
phase of the Single-Family Study involved the analysis of a 
massive data base of information collected from 368 local weather- 
ization agencies and 543 electric and gas utilities. This analysis 
resulted in energy-saving and cost-effectiveness estimates for the 
Weatherization Program and the identification of a set of ten high- 
performing agencies located throughout the country. The second 
phase, which is the subject of this report, involves a “process” 
evaluation of these ten high performers, aimed at identifying those 
weatherization practices that explain their documented success. 


9494 (ORNLU/CON-373) Weatherization Works: An interim 
report of the National Weatherization Evaluation. Brown, M.A. 
(Oak Ridge National Lab., TN (United States)); Berry, L.G.; Kinney, 
L.F. Oak Ridge National Lab., TN (United States). Nov 1993. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94006743. Source: 
OSTI; NTIS; GPO Dep. 

The National Weatherization Evaluation is the first comprehensive 
evaluation of the Weatherization Assistance Program since 1984. 
The evaluation was designed to accomplish the following goals: 
Estimate energy savings and cost effectiveness; Assess nonenergy 
impacts; Describe the weatherization network; Characterize the eli- 
gible population and resources; and Identify factors influencing 
outcomes and opportunities for the future. As a national program, 
weatherization incorporates considerable diversity due to regional 
differences. Therefore, evaluation results are presented both in ag- 
gregate and for three climate regions: cold, moderate and hot. 


9495 (ORNL/FTR-4692) Participation in meetings on in- 
door radon and indoor air quality: Foreign trip report, June 
24—July 14, 1993. Gammage, R.B.; Wilson, D.L. Oak Ridge Na- 
tional Lab., TN (United States). 27 Jul 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93018988. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The travelers participated and presented papers at two different 
international conferences. The first conference, the First Interna- 
tional Workshop on Indoor Radon Remedial Action, was held at the 
Adria Congrex in Rimini, Italy, from June 27—July 2, 1993. The top- 
ics of the conference’s sessions were as follows: Mitigation 
Measures, Health Effects, Radon Sources, Radon Measurements, 
and Policy Matters. The second conference, the Sixth International 
Conference on Indoor Air Quality and Climate, was held at the 
Finlandia Hall in Helsinki, Finland, from July 3-8, 1993. The con- 
ference’s sessions covered the entire spectrum of topics in indoor 
air. The travelers attended sessions in the following topics: Indoor 
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Air Testing Methodologies, Health Effects, Source Emissions Test- 
ing, and Advances in Ventilation and Radon. 


9496 (ORNL/TM—12500) FAFCO Ice Storage test report. 
Stovall, T.K. Oak Ridge National Lab., TN (United States). Nov 
1993. 63p. Sponsored by Electric Power Research Inst., Palo Alto, 
CA (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE94006115. Source: OSTI; NTIS; GPO Dep. 

The Ice Storage Test Facility (ISTF) is designed to test commer- 
cial ice storage systems. FAFCO provided a storage tank equipped 
with coils designed for use with a secondary fluid system. The 
FAFCO ice storage system was tested over a wide range of oper- 
ating conditions. Measured system performance during charging 
showed the ability to freeze the tank fully, storing from 150 to 200 
ton-h. However, the charging rate showed significant variations 
during the latter portion of the charge cycle. During discharge cy- 
cles, the storage tank outlet temperature was strongly affected by 
the discharge rate and tank state of charge. The discharge capac- 
ity was dependent upon both the selected discharge rate and 
maximum allowable tank outlet temperature. Based on these tests, 
storage tank selection must depend on both charge and discharge 
conditions. This report describes FAFCO system performance fully 
under both charging and discharging conditions. While the test re- 
sults reported here are accurate for the prototype 1990 FAFCO 
Model 200, currently available FAFCO models incorporate signifi- 
cant design enhancements beyond the Model 200. At least one 
major modification was instituted as a direct result of the ISTF 
tests. Such design improvements were one of EPRI's primary 
goals in founding the ISTF. 


9497 (PNL-—7967) Energy conservation potential of the US 
Department of Energy interim commercial building standards. 
Hadley, D.L.; Halverson, M.A. Pacific Northwest Lab., Richland, 
WA (United States). Dec 1993. 60p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94006427. Source: OSTI; NTIS; GPO Dep. 

This report describes a project conducted to demonstrate the 
whole-building energy conservation potential achievable from full 
implementation of the US Department of Energy (DOE) Interim En- 
ergy Conservation Performance Standards for New Commercial 
and Multi-Family High Rise Residential Buildings. DOE’s develop- 
ment and implementation of energy performance standards for 
commercial buildings were established by the Energy Conservation 
Standards for New Buildings Act of 1976, as amended, Public Law 
(PL) 94-385, 42 USC 6831 et seq., hereinafter referred to as the 
Act. In accordance with the Act, DOE was to establish perfor- 
mance standards for both federal and private sector buildings “to 
achieve the maximum practicable improvements in energy effi- 
ciency and use of non-depletable resources for all new buildings’. 


9488 (PNL—8771-Vol.1) Fort Stewart integrated resource 
assessment: Volume 1, Executive summary. Larson, L.L.; 
Keller, J.M. Pacific Northwest Lab., Richland, WA (United States). 
Oct 1993. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94003145. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) Federal Energy Manage- 
ment Program (FEMP), supported by the Pacific Northwest 
Laboratory (PNL), has developed a model program that provides a 
systematic approach to evaluating energy opportunities that (1) 
identifies the building groups and end uses that use the most en- 
ergy (not just have the greatest energy-use intensity), and (2) 
evaluates the numerous options for retrofit or installation of new 
technology that will result in the selection of the most cost-effective 
technologies. In essence, this model program provides the federal 
energy manager with a roadmap to significantly reduce energy use 
in a planned, rational, cost-effective fashion that is not biased by 
the constraints of the typical funding sources available to federal 
sites. The results from this assessment process can easily be 
turned into a five- to ten-year energy management plan that identi- 
fies where to start and how to proceed in order to reach the 
mandated energy consumption targets. This report provides the re- 
sults of the fossil fuel and electric energy resource opportunity 
(ERO) assessmients performed by PNL at the US Army US Forces 
Command (FORSCOM) Fort Stewart facility located approximately 
25 miles southwest of Savannah, Georgia. It is a companion report 
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to Volume 2, Baseline Detail, and Volume 3, Resource Assess- 
ment. 


9499 (PNL-8771-Vol.3) Fort Stewart integrated resource 
assessment: Volume 3: Resource assessment. Sullivan, G.P.; 
Keller, J.M.; Stucky, D.J.; Wahistrom, R.R.; Larson, L.L. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1993. 325p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94003666. Source: 
OSTI; NTIS (documentation only); ESTSC (complete software 
package), P.O. Box 1020, Oak Ridge, TN 37831-1020; GPO Dep. 

Includes 2 3-1/2 in. floppy disks. 

The US Army Forces Command (FORSCOM) has tasked the US 
Department of Energy (DOE) Federal Energy Management Pro- 
gram (FEMP), supported by the Pacific Northwest Laboratory, to 
identify, evaluate, and assist in acquiring all cost-effective energy 
projects at Fort Stewart. This is part of a model program that PNL 
is designing to support energy-use decisions in the federal sector. 
This report provides the results of the fossil fuel and electric en- 
ergy resource opportunity (ERO) assessments performed by PNL 
at the FORSCOM Fort Stewart facility located approximately 25 
miles southwest of Savannah, Georgia. It is a companion report to 
Volume 1, Executive Summary, and Volume 2, Baseline Detail. 
The results of the analyses of EROs are presented in 11 common 
energy end-use categories (e.g., boilers and furnaces, service hot 
water, and buikding lighting). A narrative description of each ERO is 
provided, along with a table detailing information on the installed 
cost, energy and dollar savings; impacts on operations and mainte- 
nance (O&M); and, when applicable, a discussion of energy supply 
and demand, energy security, and environmental issues. A de- 
scription of the evaluation methodologies and technical and cost 
assumptions is also provided for each ERO. Summary tables 
present the cost-effectiveness of energy end-use equipment before 
and after the implementation of each ERO. The tables also present 
the results of the life-cycle cost (LCC) analysis indicating the net 


present value (NPV) and savings to investment ratio (SIR) of each 
ERO. 


9500 (PNL-8946) End-use energy consumption estimates 
tor US commercial buildings, 1989. Belzer, D.B. (Pacific North- 
west Lab., Richland, WA (United States)); Wrench, L.E.; Marsh, 
T.L. Pacific Northwest Lab., Richland, WA (United States). Nov 
1993. 299p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE94004376. Source: OSTI; NTIS; GPO Dep. 

An accurate picture of how energy is used in the nation’s stock 
of commercial buildings can serve a variety of program planning 
and policy needs within the Department of Energy, by utilities, and 
other groups seeking to improve the efficiency of energy use in the 
building sector. This report describes an estimation of energy con- 
sumption by end use based upon data from the 1989 Commercial 
Building Energy Consumption Survey (CBECS). The methodology 
used in the study combines elements of engineering simulations 
and statistical analysis to estimate end-use intensities for heating, 
cooling, ventilation, lighting, refrigeration, hot water, cooking, and 
miscellaneous equipment. Billing data for electricity and natural gas 
were first decomposed into weather and nonweather dependent 
loads. Subsequently, Statistical Adjusted Engineering (SAE) mod- 
els were estimated by building type with annual data. The SAE 
models used variables such as building size, vintage, climate re- 
gion, weekly operating hours, and employee density to adjust the 
engineering model predicted loads to the observed consumption. 
End-use consumption by fuel was estimated for each of the 5,876 
buildings in the 1989 CBECS. The report displays the summary re- 
sults for eleven separate building types as well as for the total US 
commercial building stock. 


9501 (PNL—8947) Estimated costs of ventilation systems 
complying with the HUD ventilation standard for manufactured 
homes. Miller, J.D.; Conner, C.C. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1993. 23p. Sponsored by De- 
partment of Housing and Urban Development, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94004222. Source: OSTI; NTIS; GPO Dep. 

At the request of the US Department of Housing and Urban De- 
velopment (HUD), the Pacific Northwest Laboratory estimated the 





material, labor, and operating costs for ventilation equipment 
needed for compliance with HUD’s proposed revision to the ventila- 
tion standard for manufactured housing. This was intended to 
bound the financial impacts of the ventilation standard revision. Re- 
searchers evaluated five possible prototype ventilation systems that 
met the proposed ventilation requirements. Of those five, two sys- 
tems were determined to be the most likely used by housing 
manufacturers: System 1 combines a fresh air duct with the exist- 
ing central forced-air system to supply and circulate fresh air to 
conditioned spaces. System 2 uses a separate exhaust fan to re- 
move air from the manufactured home. The estimated material and 
labor costs for these two systems range from $200 to $300 per 
home. Annual operating costs for the two ventilation systems were 
estimated for 20 US cities. The estimated operating costs for Sys- 
tem 1 ranged from $55/year in Las Vegas, Nevada, to $83/year in 
Bismarck, North Dakota. Operating costs for System 2 ranged from 
a low of $35/year in Las Vegas to $63/year in Bismarck. Thus, 
HUD's proposed increase in ventilation requirements will add less 
than $100/year to the energy cost of a manufactured home. 


9502 (PNL-8952) Energy end-use metering in two modu- 
lar office buildings at Fort Irwin, California. Armstrong, P.R.; 
Keller, J.M. Pacific Northwest Lab., Richland, WA (United States). 
Jan 1994. 91p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94007023. Source: OSTI; NTIS; GPO Dep. 

This report documents the application of the Mobile Energy Lab- 
oratory (MEL) at Fort Irwin for the period 21 December 1989 to 27 
January 1992. The purpose of the test was to monitor electrical de- 
mands in Buildings 567 and 571 by end use and to monitor the 
response of the HVAC systems to internal and externa! loads. 
Results of two years of monitoring are summarized below. The ob- 
served energy-use intensities (EUls) were 13.7 kWh/ft?-yr for 
Building 567 and 10.4 kWh/ft?-yr for Building 571. The correspond- 
ing numbers for HVAC energy were 5.9 and 5.3 kWh/ft®-yr. 
Lighting used about 35%, primary HVAC 40% (heating 8%, cooling 
32%), supply fans 3% and other equipment (mostly plug loads) 
about 20% of the total. Over 10% of the primary HVAC energy 
used in Building 567 was the result of simultaneous heating and 
cooling. Six energy conservation measures were evaluated: (1) de- 
lamping and retrofit of T-12 fluorescent fixtures with T-8 systems; 
(2) installation of two-speed fans with operation at the lower speed 
(67% of rated. airflow) during occupied periods whenever a unit is 
not heating or cooling; (8) retrofit of heat pump compressors with 
two-speed compressors; (4) installation of controls that eliminate 
non-productive simultaneous heating and cooling and provide im- 
proved night and weekend setback; (5) coating the existing black 
roof material with a white reflective material; and (6) adding an 
economizer.system to provide outside air cooling. The estimated 
energy savings as a percent of whole-building energy use are: 
Lighting HVAC Savings - 26%; Two-Speed Fans - 2%; Two-Speed 
Compressors - 11%; Improved HVAC Controls - 5%; White Roof 
Coating - 5%; Economizer Cooling - 5 %. The total energy savings 
that can be achieved through the measures is 49%. 


9503 (PNL—8969-Vol.2) Cape Canaveral Air Force Station 
integrated resource assessment: Volume 2, Baseline detail. 
Wahistrom, R.R.; McMordie, K.L.; Parker, S.A.; King, D.A.; San- 
dusky, W.F. Pacific Northwest Lab., Richland, WA (United States). 
Dec 1993. 77p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94006430. Source: OSTI; NTIS; GPO Dep. 

The US Air Force (USAF) has tasked the Pacific Northwest Lab- 
oratory (PNL), in support of the US Department of Energy (DOE) 
Federal Energy Management Program (FEMP), to assess energy 
use at Cape Canaveral Air Force Station (AFS). The information 
obtained from this assessment will be used in identifying energy 
resource opportunities to reduce overall energy consumption by the 
station. The primary focus of this report is to assess the current 
baseline energy consumption at Cape Canaveral AFS. It is A com- 
panion report to Volume 1, the Executive Summary, and Volume 3, 
the Resource Assessment. This assessment requires that informa- 
tion be obtained and characterized for buildings, utilities, energy 
sources, energy uses, and load profiles to be used to improve the 
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current energy system on the station. The characteristics of electric- 
ity, diesel fuel, No. 2 fuel oil, and motor vehicle gasoline (MOGAS) 
are analyzed for on-base facilities. The assessment examines basic 
regional information used to determine energy-use intensity (EUI) 
values for Cape Canaveral AFS facilities by building, fuel type, and 
energy end use. It also provides a summary of electricity consump- 
tion from Florida Power and Light Company (FPL) metered data for 
1985-1991. Load profile information obtained from FPL data is 
presented for the North, South, and Titan Substations for the four 
seasons of the year, including weekdays and weekends. 


9504 (PNL-SA-20808) Selecting representative climate 
stations for use in a building energy model. Hadley, D.L. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1993. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9311145—1: CLIMA 2000, Lon- 
don (United Kingdom), 1-3 Nov 1993). Order Number 
DE94004766. Source: OSTI; NTIS; GPO Dep. 

An energy impacts model is being refined to support ongoing 
development of major energy conservation standards for US com- 
mercial buildings. When completed, the model will be used to 
evaluate potential impacts (energy savings and associated costs) 
of implementing the proposed standards. To work as intended, the 
model must contain a set of climate stations to represent the wide 
range of climatic conditions that occur across the United States. 
Researchers developed a procedure that employs a_user- 
selectable climate database (1) to objectively identify, using a 
clustering technique, a unique set of climate zones for a specified 
geographical area, and (2) to specify the single most representa- 
tive station for each climate zone. The process provides a more 
objective, technically sound basis for selecting climate zones and 
stations, thereby minimizing researcher bias. The procedure and its 
application to US energy conservation standards development ac- 
tivities are described in this paper. 


9505 (PNL-SA-21586) USDOE energy standard compii- 
ance test on two-story office building. Bailey, S.A. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1993. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9311145—2: CLIMA 2000, Lon- 
don (United Kingdom), 1-3 Nov 1993). Order Number 
DE94004767. Source: OSTI; NTIS; GPO Dep. 

There exists some skepticism in the design community regarding 
the ability to design an aesthetically pleasing building that meets 
the interim energy conservation standard for new commercial build- 
ings initiated by the US Department of Energy. In response to this, 
a study was undertaken to demonstrate that compliance with en- 
ergy standards does not mean giving up the architectural intent of 
a building. An unusual and architecturally pleasing building design 
was chosen for this study. This two-story office building has a 
large, central atrium, made almost entirely of glass. It is the build- 
ing’s focal point, lending an inviting atmosphere to the interior 
spaces but also poses a considerable challenge to the HVAC sys- 
tem to keep the building comfortable. The building was simulated 
and easily complied with the Standard, based on an annual energy 
cost comparison. Alterations to the original design affected neither 
the interior floor plan nor exterior elevations. 


9506 (PNL-SA-21678) Survey-guided load research: An 
end-use analysis methodology test. Warwick, W.M. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1993. lip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-930842-6: 6. international con- 
ference on energy program evaluation: uses, methods and results, 
Chicago, IL (United States), 23-27 Aug 1993). Order Number 
DE94004369. Source: OSTI; NTIS; GPO Dep. 

Energy use by end-use equipment is a function of the rated ca- 
pacity of the equipment, frequency of use, and duration of each 
use. Many end used include multiple states, each with a different 
capacity, frequency, and duration. Some equipment provides bene- 
fits that are related to other uses, resulting in an indirect linkage 
between the primary energy-using equipment and the end use. 
Water heaters are one example. End-use metering of energy-using 
equipment provides the most accurate measure of energy use. 
Nevertheless, this energy-use “signal” is buried in background 
“noise” due to variations in the capacity, frequency, and duration of 
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each end use and end user. Reliable estimates of energy use de- 
pend on a variety of methods to increase the “signal-to-noise” ratio 
(i.e., reduce the variance). Research of the energy consumption of 
household end-uses contains some inherent sampling problems: 
intrusiveness, cost, extensive data generated, analyses are time 
and computationally intensive. The goal of the methodology test 
described in this paper was to address these problems through a 
method that focused end-use analyses on a limited set of issues 
and data for program evaluation purposes. The approach tested 
used a detailed survey of end-use metered subjects to identify the 
pattern of end-use behavior as an alternative to estimating the fre- 
quency and duration of each use from the end-use data itself. 


9507 (PNL-SA-21686) Two energy-efficient showerhead 
programs: Post-retrofit field observations. Bailey, S.A. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1993. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-930842-5: 6. international con- 
ference on energy program evaluation: uses, methods and results, 
Chicago, IL (United States), 23-27 Aug 1993). Order Number 
DE94004370. Source: OSTI; NTIS; GPO Dep. 

Pacific Northwest Laboratory (PNL) has analyzed two Northwest 
utility-sponsored energy-efficient showerhead retrofit programs 
since 1992. In the first program, PNL retrofitted 105 residences in 
the Pacific Northwest that are end-use metered under the Regional 
End-Use Metering Program (REMP) study sponsored by the Bon- 
neville Power Administration (Bonneville). In the second program, 
PNL performed verification site visits on a sample of 100 partici- 
pants in a utility-sponsored showerhead retrofit program in the 
Puget Sound area. PNL conducted the site visits to verify the 
installation and persistence of energy-efficient showerheads dis- 
tributed by a local utility. In the first retrofit program, showerheads 
were professionally installed. PNL’s analyses focused on determin- 
ing sample participation rates, installation rates, and the actual flow 
rates before and after retrofit. In the second retrofit program, more 
than 75% of the showerheads were occupant-installed. Analysis ef- 
forts focused on installation rates, presistence rates, and customer 
response to energy-efficient showerheads. Both programs resulted 
in persistence rates of more than 90%. However, the customer- 
installed program yielded a 30% overall effectiveness by home, 
and the professional-installed program yielded 88% effectiveness, 
or nearly three times that of the customer-installed program. This 
paper will give an overview of the two field studies, compare and 
contrast the field data, discuss installation and presistence rates, 
and estimate, based on field data alone, the program effectiveness 
associated with the different distribution methods. 


9508 (PNL-SA-22591) The live test demonstration (LTD) 
of lighting retrofit technologies at the DOE Forrestal Building. 
Halverson, M.A. (Pacific Northwest Lab., Richland, WA (United 
States)); Schmelzer, J.R.; Harris, L.G. Pacific Northwest Lab., Rich- 
land, WA (United States). Aug 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-930895—2: International energy and environmental 
congress, Minneapolis, MN (United States), 4-5 Aug 1993). Order 
Number DE94004265. Source: OSTI; NTIS; GPO Dep. 

DOE’s Forrestal Building in Washington, DC, has successfully 
awarded a performance-based shared energy savings contract for 
retrofit of office and hallway lighting systems. The winning contrac- 
tor estimates that the retrofit (and associated occupancy sensors) 
will lead to savings of up to 62% of the power currently used for 
lighting, with an estimated annual cost savings of $340,000. The 
retrofit will also increase lighting levels to required levels, while re- 
ducing total harmonic distortion on the lighting circuits. The 
performance-based shared energy savings approach to lighting 
retrofits will result in a guaranteed contract to maintain lighting lev- 
els and savings for the next seven years. Over the life of the 
contract, the shared energy savings approach will provide $1 mil- 
lion each for DOE and the contractor. 


9509 


(PNL-SA-23244) Everyone wins!: A successful pro- 
gram for rapidly upgrading the energy efficiency of an entire 
housing sector. Lee, A.D. (Pacific Northwest Lab., Richland, WA 
(United States)); Sandahl, L.S.; Butler, J.; Onisko, S.A. Pacific 
Northwest Lab., Richland, WA (United States). [1993]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC06-76RL01830. (CONF-9310243-1: Operations Research Soci- 
ety of America/institute of Management Science (ORSA/IMS) joint 
national meeting, Phoenix, AZ (United States), 31 Oct - 3 nov 
1993). Order Number DE94004785. Source: OSTI; NTIS; GPO 
Dep. 

This document describes efforts by Bonneville Power to reduce 
energy demand in regional housing. Manufactured homes repre- 
sent a large share of electrically heated housing. Because if they 
are exempted from local building codes by HUD, the challenge is 
to find an approach other than new building codes to upgrade the 
efficiency of new manufactured homes and reduce regional elec- 
tricity costs. Preliminary issues before a program to promote major 
improvements in the efficiency of manufactured homes could be 
developed include: knowledge about the industry, technical feasi- 
bility, demonstrated energy savings, cost and economics, and 
delivery mechanism. Efforts to resolve these issues are presented. 


9510 (RAL—93-075) On the local constitutive and directed 
graph network representations of response factors. Irving, A.D. 
(Rutherford Appleton Lab., Chilton (United Kingdom)); Dudek, S.; 
Warren, G.; Dewson, T. Rutherford Appleton Lab., Chilton (United 
Kingdom). Oct 1993. 27p. Order Number DE94733312. Source: 
OSTI; NTIS (US Sales Only). 

Many calculation procedures for determining the thermal trans- 
port through building walls are based on thermostat directed graph 
networks. A recent study showed that such design calculations 
were only accurate to the 50% level. Thermal transport processes 
can be represented in either a local constitutive convolution form or 
as a directed graph network. Both representations are based on re- 
sponse factors which can, in principle, be used to estimate dynamic 
thermal transmission of the building components. This paper shows 
that only the local constitutive equations yield, for all cases, consis- 
tent and accurate values for the physical properties of the materials 
under test. The directed graph network representations are unreli- 
able because they are ill posed and are likely to lead to erroneous 
predictions for the performance of buildings. The constitutive repre- 
sentation allows the measurement of thermal conductivity and 
transmission of building components under real meteorological 
conditions. It is then used to measure the convective and radiative 
coefficients of a wall and the representation can be extended to 
the nonlinear thermal transport case. (7 figures, 2 tables). (Author) 


9511 (RAL-93-076) Estimating the thermal transport 
properties of building components. Irving, A.D. (Rutherford Ap- 
pleton Lab., Chilton (United Kingdom)); Dudek, S.; Warren, G.; 
Dewson, T. Rutherford Appleton Lab., Chilton (United Kingdom). 
Oct 1993. 17p. Order Number DE94733301. Source: OSTI; NTIS 
(US Sales Only). 

Real building’s and their components experience dynamic ther- 
mal transmission. It is possible to represent thermal transmission 
as either a supposition of local constitutive convolution equations in 
a local region of the solid or as a directed graph network between 
connected thermodynamic regions within the solid. The purpose of 
this paper is to show that only the local constitutive equations 
yield, for all cases considered, the correct values for the physical 
properties of the materials under test, whereas the directed graph 
network representations are unreliable. This is because directed 
graph network representations are ill posed for the one dimen- 
sional flow case and are likely to lead to erroneous predictions for 
the design performance of buildings. The local constitutive equa- 
tions allow the measurement of thermal conductivity and 
transmission of building components in the field. Thus providing a 
unique insight into the actual thermal performance of constructions 
in use. (1 figure, 2 tables). (Author) 


9512 (SP—93-55) Fan-coils - In situ determination of heat- 
ing capacity. Kjeligren, C.; Fahlen, P. Swedish National Testing 
and Research Inst., Boraas (Sweden). 1993. 46p. (in Swedish). 
Order Number DE94740285. Source: OSTI; NTIS. 

SP has developed a portable equipment for in situ determination 
of the heating capacity of fan-coils and similar forced-air heating 
equipment. The development work was, among other things, trig- 
gered by the current interest in partial conversion of electric 
heating systems in Sweden. This interest has caused a substantial 
number of air/air heat pumps to be installed and hence has caused 
a growing interest to evaluate the performance of these heat 





pumps on site. The development work comprised the establish- 
ment of a technical design specification, a theoretical analysis of 
the uncertainty of the selected method, and evaluation of alterna- 
tive methods, procurement of the components to build a prototype 
and the validation of this equipment both in laboratory situations 
and in real world installations. Major items in the design specifica- 
tion were a low first-cost, simple operation, and an uncertainty not 
exceeding 10% of the end-result for the heating capacity. In most 
respects the prerequisites of the design specification have been 
met. As a result of the pre-study we opted for a method based on 
the direct measurement of air flowrate and temperature difference 
in the fan-coil. The pressure-drop induced by the flowmeter is com- 
pensated for by means of a speed-controlled support-fan. An 
extensive evaluation-program was conceived to determine the influ- 
ence of possible sources of error. So far the described equipment 
has been used in 14 detached houses. This report also presents, 
in addition to the laboratory measurements made in the 
development work, detailed results from one of these applied mea- 
surements. 6 refs, 12 figs, 10 tabs. 
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9513 (ANL/CNSV-TM-135) A summary of truck fuel- 
saving measures developed with industry participation. 
Bertram, K.M. (Argonne National Lab., IL (United States)); Saricks, 
C.L.; Gregory, E.W. Il; Moore, AJ. Argonne National Lab., IL 
(United States). Sep 1983. 56p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94005397. Source: OSTI; NTIS; GPO Dep. 

This report describes the third project undertaken by the Center 
for Transportation Research, Argonne National Laboratory (ANL), 
in a US Department of Energy program designed to develop and 
distribute compendiums of measures for saving transportation fuel. 
A matrix, or chart, of more than 60 fuel-saving measures was 
developed by ANL and refined with the assistance of trucking in- 
dustry operators and researchers at an industry coordination 
meeting held in August 1982. The first two projects used similar 
meetings to refine matrices developed for the international maritime 
and US railroad industries. The consensus reached by those at the 
meeting was that the single most important element in a truck fuel- 
efficiency improvement program is the human element — namely 
the development of strong motivation among truck drivers to save 
fuel. The role of the driver is crucial to the successful use of fuel- 
saving equipment and operating procedures. Identical conclusions 
were reached in the earlier maritime and rail meetings, thus provid- 
ing a strong indication of the pervasive importance of the human 
element in energy-efficient transportation systems. The number 
and variety of changes made to the matrix are also delineated, in- 
cluding addition and deletion of various options and revisions of 
fuel-saving estimates, payback period estimates, and remarks con- 
cerning items such as the advantages, disadvantages, and 
cautions associated with various measures. The quality and quan- 
tity of the suggested changes demonstrate the considerable value 
of using a forum of industry operators and researchers to refine re- 
search data that are intended for practical application. 


9514 (ANL/ES/PROC—79713, pp. 111-118) System concept 
definition of the Grumman superconducting electromagnetic 
suspension (EMS) Maglev design. Argonne National Lab., IL 
(United States). [1993]. Contract DTFR53-92-C-000-04. (CONF- 
930550-: 13. international conference on magnetically levitated 
systems and linear drives, Argonne, IL (United States), 19-21 May 
1993). In 13th International Conference on Magnetically Levitated 
Systems and Linear Drives. 463p. Order Number DE93040381. 
Source: OSTI; NTIS; INIS. 

Grumman, under contract to the Army Corps of Engineers, has 
completed a System Concept Definition (SCD) study to design a 
high-speed 134 m/s (300 m.p.h.) Maglev transportation system. 
The primary development goals were to design a Maglev that is 
safe, reliable, environmentally acceptable, and low-cost. The cost 
issue was a predominant one, since previous studies have shown 
that an economically viable Maglev system (one that would be at- 
tractive to investors for future modes of passenger and/or freight 
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transportation) requires a cost that is about $12.4M/km ($20 million 
per mile). The design is based on the electromagnetic suspension 
(EMS) system using superconducting iron-core magnets mounted 
along both sides of the vehicle. The EMS system has several ad- 
vantages compared to the electrodynamic suspension (EDS) 
Maglev systems such as, low stray magnetic fields in the passen- 
ger cabin and the surrounding areas, uniform load distribution 
along the full length of the vehicle, and small pole pitch for 
smoother propulsion and ride comfort. It is also levitated at all 
speeds and incorporates a wrap-around design for safer operation. 
The Grumann design has all the advantages of an EMS system 
identified above, while eliminating (or significantly improving) draw- 
backs associated with normal magnet powered EMS systems. 
Improvements include, larger gap clearance, lighter weight, lower 
number of coltron servos, and higher off line switching speeds. The 
design also incorporates vehicle tilt (490°) for higher coordinated 
turn and turn out speed capability. 


9515 (ANL/ES/VU-81732) TCM exemptions to promote 
alternative-fuel vehicles: The good, the bad, and the ugly. 
Mintz, M. Argonne National Lab., IL (United States). [1994]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940128-5-Vugraphs: Trans- 
portation Research Board annual meeting, Washington, DC (United 
States), Jan 1994). Order Number DE94005924. Source: OSTI; 
NTIS; GPO Dep. 

This document consists of viewgraphs from a presentation on 
transportation control measures (TCM) to facilitate the use of 
alternative-fuel vehicles (AFV). Types of TCMs that pertain to AFV 
exemptions are: parking fees and restrictions, high occupancy 
vehicle lanes, fuel taxes, and possibly congestion pricing and time- 
of-day and day-of-week restrictions. The degree to which these 
measures will impact AFV production by the year 2010 is pre- 
dicted. 


9516 (DMI-1681.93852) Software modules for fuel eco- 
nomic ship-route optimization. Poulsen, H.K.; Vogt Andersen, S. 
Skibsteknisk Laboratorium, Lyngby (Denmark). Nov 1993. 25p. 
Contract ENS-1243/90-0005. Order Number DE94740167. Source: 
OSTI; NTIS. 

EFP-90. 

During the "Fuel Economic Ship Route Optimization” project, 
funded by grant No. 1243/90-0005 from the Danish Ministry of En- 
ergy, three valuable software modules have been successfully 
developed. The development of these modules constitutes a signifi- 
cant step towards reduction of fuel consumption for ships: shallow 
water effects can be predicted, as water depth information can now 
be stored and used efficiently, the ship’s fuel consumption can now 
be predicted, as a model for the interaction of the hull-propeller- 
engine and surroundings is now available; and the stochastic 
nature of weather forecasts can now be handled, as a routine for 
speed optimization with safety margins have been developed. The 
three developed software modules will be included in the advanced 
route planning and optimization systems, which is currently being 
developed at Danish Maritime Institute. This system will provide the 
ship’s officers with powerful decision support for route planning. 
Using this system, the officer of the watch will be able to make a 
route plan with minimal fuel consumption while maintaining suitable 
safety margins. (au) 


9517 (ORNL/FTR-4794) Travel to Germany and Switzer- 
land to attend the ISATA conferences on automative materials 
and alternative fuel vehicles: Foreign trip report, September 
10-23, 1993. Wood, G.M. Oak Ridge National Lab., TN (United 
States). 8 Oct 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94001488. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The ISATA conferences on automotive materials and alternative 
fuel vehicles provided an opportunity to preview technology devel- 
opments occurring in Europe. This will allow the Department of 
Energy, Energy Efficiency and Renewable Energy-lightweight Ma- 
terials Program to calibrate its technical efforts against international 
activity. Fundamentally, the technology issues are similar and it 
appeared that technical developments by the US automotive manu- 
facturers is readily shared to their European operations. Several 
areas of potential importance to the lightweight Materials Program 
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were noted. The European approach to materials within the auto- 
mobile companies and their suppliers is guided by the same 
principles of cost and reliability as in the US, but their research ef- 
forts in advanced materials appear to be guided more by lifecycle 
energy considerations and a desire to minimize overall ecological 
impact. In the alternative fuel vehicles arena, the European ap- 
proach is again based on lifecycle assessments and impact to 
society, and a large amount of work appeared to be ongoing in 
relation to social arguments for transportation choices. A heavy em- 
phasis was noted in reducing vehicle miles travelled. Attendance at 
the Swiss workshop on electric and hybrid vehicle industry devel- 
opment indicated a strong need for technology on manufacturability 
and recyclability of composites. Their work was highly comple- 
mented by Drs. Lovins and MacCready, who felt their capabilities 
in development/prototyping of electric vehicles was outstanding. 
Bankers and industry representatives at this workshop showed the 
need for tie in to large companies for viable marketable vehicles. 


3203 industrial and Agricultural Processes 


Refer also to citation(s) 7961, 7983, 8332, 8538, 9174, 9228, 
9249, 9641, 9642, 9770, 9771, 9952, 9961, 9981, 9993, 10047, 
10341, 10492 


9518 (ANL/ES/CP-—81101) Recovery of recyclable materi- 
als from shredder residue. Jody, B.J.; Daniels, E.J.; Bonsignore, 
P.V.; Brockmeier, N.F. Argonne National Lab., IL (United States). 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940204-3: 94. 
annual meeting of the Minerals, Metals and Materials Society, San 
Francisco, CA (United States), 27 Feb - 3 mar 1994). Order Num- 
ber DE94005390. Source: OSTI; NTIS; GPO Dep. 

Each year, about 11 million tons of metals (ferrous and nonfer- 
rous) are recovered in the US from about 10 million discarded 
automobiles. The recovered metals account for about 75% of the 
total weight of the discarded vehicles. The balance of the material 
or shredder residue, which amounts to about 3 million tons annu- 
ally, is currently landfilled. The residue contains a diversity of 
potentially recyclable materials, including polyurethane foams, iron 
oxides, and certain thermoplastics. This paper discusses a process 
under development at Argonne National Laboratory to separate 
and recover the recyclable materials from this waste stream. The 
process consists essentially of two-stages. First, a physical separa- 
tion is used to recover the foams and the metal oxides, followed by 
a chemical process to extract certain thermoplastics. Status of the 
technology is discussed and process economics reviewed 


9519 (CONF-921114-, pp. 224-227) PAFC/energy interface. 
Gerst, P.R. (Enercology Associates, Ltd. Balboa Island, CA 
(United States)). Courtesy Associates, Inc., Washington, DC 
(United States). [1992]. From Fuel cell seminar; Tucson, AZ 
(United States); 29 Nov - 2 dec 1992. In Fue/ Cell Seminar, 1992: 
Program and abstracts. 677p. Order Number DE94003882. 
Source: OSTI; NTIS; GPO Dep. 

This report was designed to examine the characteristics of the 
thermal and electrical load at the Irvine Hyatt Hotel and appraise 
their applicability to the 200 kW PAFC being offered by SoCalGas. 
Based on typical thermal and electrical load patterns for this type 
of facility, it seems likely that additional hot water storage capacity 
and/or alteration of thermal load on-off periods will be needed. An 
alteration of the laundry’s operation period from 0730 to 1700 is a 
likely prospect. Pool heating load may be necessary for economic 
operation of the PAFC because summer night-time period has vir- 
tually no other thermal load available. The hotel’s minimum electric 
load is three times greater than the maximum PAFC output which 
assures that the PAFC electrical output will be fully used. 


9520 (DEFU-TR-322) Energy optimization related to the 
operation of electric motors. Rebsdorf, A. (DEFU, Lyngby (Den- 
mark)); Andersen, H.; Borup Jensen, J.; Johansson, M.; Laubst, T.; 
Oerskov Pedersen, H. Danske Elvaerkers Forenings Udred- 
ningsafdeling (DEFU), Lyngby (Denmark). Jun 1993. 161p. (In 
Danish). Contract ENS-151/91-0020. Order Number DE94740118. 
Source: OSTI; NTIS. 
EFP-91. 
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Potentials for optimization with regard to ventilation, pumping, 
compression air and cooling are dealt with in relation to electric 
motors. In the case of each principle for regulation, the operating 
point, the degree of efficiency of the component and the shaft 
power, both in the case of part and maximum concentrated weight, 
are elucidated. Direct current and asynchronous motors and newer 
types of electric motors are described. Information is given on the 
speed, moment, losses and the output factor. Various motor-control 
systems are also described in the same way but with emphasis on 
function, regulation, losses and degree of efficiency. In relation to 
the regulation principles of individual systems, the focus is on the 
power intake at various operating points in addition to the amount 
of losses in connection with regulation, transmission, the motor and 
motor control. In the case of three load profiles the systems’ an- 
nual consumption of energy is calculated in the case of each 
regulation principle. Losses at individual operating points/units can 
be determined. Each method of regulation is evaluated from the 
point of view of the energy consumption and possibilities for further 
improved energy efficiency are surveyed. (AB) (30 refs.) 


9521 (DOE/CE/23810—22) Materials Compatibility and Lu- 
bricants Research on CFC-refrigerant substitutes: Quarterly 
technical progress report, 1 July 1993-30 September 1993. 
Szymurski, S.R.; Hourahan, G.C.; Godwin, D.S. Air-Conditioning 
and Refrigeration Technology Inst., Inc., Arlington, VA (United 
States). Oct 1993. 44p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-91CE23810. Order Number 
DE94004905. Source: OSTI; NTIS; GPO Dep. 

The Materials Compatibility and Lubricants Research (MCLR) 
program supports critical research to accelerate the introduction of 
CFC and HCFC refrigerant substitutes. The MCLR program 
addresses refrigerant and lubricant properties and materials com- 
patibility. The primary elements of the work include data collection 
and dissemination, materials compatibility testing, and methods 
development. The work is guided by an Advisory Committee con- 
sisting of technical experts from the refrigeration and 
air-conditioning industry and government agencies. The Air- 
Conditioning and Refrigeration Technology Institute, Inc., (ARTI) 
manages and contracts multiple research projects and a data col- 
lection and dissemination effort. Detailed results from these projects 
are reported in technical reports prepared by each subcontractor. 


9522 (DOE/CE/40893-T2) Pulsed combustion process for 
black liquor gasification: Second annual report, [November 
1990—February 1992]. USDOE Assistant Secretary for Conserva- 
tion and Renewable Energy, Washington, DC (United States). 
Office of Industrial Programs. Feb 1993. 108p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC05- 
90CE40893. (MTCI10042-A2). Order Number DE94002668. 
Source: OSTI; NTIS; GPO Dep. 

This second annual report summarizes the work accomplished 
during the period November 1990 through February 1992 for DOE 
Cooperative Agreement No. DE-FC05-90CE40893. The overall 
project objective is to field test an energy-efficient, innovative black 
liquor recovery system at a significant industrial scale. This is 
intended to demonstrate the maturity of the technology in an indus- 
trial environment and serve as an example to the industry of the 
safer and more energy-efficient processing technique. The project 
structure is comprised of three primary activities: process charac- 
terization testing, scale-up hardware development, and field testing. 
The objective of the process characterization testing was to resolve 
key technical issues regarding the black liquor recovery process 
that were identified during earlier laboratory verification tests. This 
was intended to provide a sound engineering data base for the de- 
sign, construction and testing of a nominal 1.0 TPH integrated 
black liquor recovery gasifier. The objective of the scale-up hard- 
ware development effort was to ensure that key hardware 
components, in particular the pulse heater module, would perform 
reliably and safely in the field. Finally, the objective of the field test 
is to develop an industrial data base sufficient to demonstrate the 
capabilities and performance of the operating system with respect 
to thermal efficiency, product quality, fuel handling, system control, 
reliability and cost. These tests are to provide long-term and 


continuous operating data at a capacity unattainable in the bench- 
scale apparatus. 





9523 (DOE/FTR-—94002826) Travel to the Netherlands to 
visit RIVM, the National Institute for Public Health and Envi- 
ronmental Protection: Foreign trip report, September 4, 
1993—October 17, 1993. Sands, R.D. Pacific Northwest Lab., 
Richland, WA (United States). [1993]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94002826. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

PNL is constructing a large model, called the Second Generation 
Model (SGM), of greenhouse gas emissions for the US Department 
of Energy. This is a general equilibrium model of economic activity 
in the US, and other world regions, with greenhouse gas coeffi- 
cients attached to appropriate measures of activity. The SGM is 
currently being expanded to provide more detail in agriculture and 
energy demand. Climate change modelers in the Netherlands have 
constructed an Integrated Model to Assess the Greenhouse Effect 
(IMAGE). The IMAGE team is also enhancing the agricultural and 
energy demand components of their model. However, IMAGE is 
very different than the SGM in that it focuses mainly on the sci- 
ence of climate change, with very little economics. The visit of a 
PNL economist to RIVM proved useful to both groups. We were 
able to identify areas in agricultural supply and demand in IMAGE 
that could be improved by the introduction of economics, and the 
familiarity gained by working with IMAGE provided new ideas for 
the SGM, especially in the agricultural sector. 


9524 (DOE/MC/28060-3642) Land application uses of dry 
FGD by-products: [Quarterly] report, July 1, 1993-September 
30, 1993. Dick, W.A.; Beeghly, J.H. Dravo Lime Co., Pittsburgh, 
PA (United States). [1993]. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-91MC28060. Order 
Number DE94006445. Source: OSTI; NTIS; GPO Dep. 

Reclamation of mine-sites with acid overburden requires the use 
of alkaline amendments and represents a potential high-volume 
use of alkaline dry flue gas desulfurization (FGD) by products. In a 
greenhouse study, 25-cm columns of acid mine spoil were 
amended with two FGD by-products; lime injection multistage burn- 
ers (LIMB) fly ash or pressurized fluidized bed (PFBC) fly ash at 
rates of 0, 4, 8, 16, and 32% by weight (0, 40, 80, 160, and 320 
tons/acre). Amended spoil was covered with 20 cm of acid topsoil 
amended with the corresponding FGD by-product to pH 7. Column 
leachate pH increased with FGD amendment rate while leachate 
Fe, Mn, and Zn decreased, Leachate Ca, S, and Mg decreased 
with LIMB amendment rate and increased with PFBC amendment. 
Leachate concentrations of regulated metals were decreased or 
unaffected by FGD amendment except for Se which was increased 
by PFBC. Spoil pH was increased up to 8.9 by PFBC, and up to 
9.2 by LIMB amendment. Spoil pH also increased with depth with 
FGD amendments of 16 and 32%, Yield of fescue was increased 
by FGD amendment of 4 to 8%. Plant tissue content of most ele- 
ments was unaffected by FGD amendment rate, and no toxicity 
symptoms were observed. Plant Ca and Mg were increased by 
LIMB and PFBC respectively, while plant S, Mn and Sr were de- 
creased. Plant Ca and B was increased by LIMB, and plant Mg 
and S by PFBC amendment. These results indicate dry FGD by- 
products are effective in ameliorating acid, spoils and have a low 
potential for creating adverse environmental impacts. 


9525 (DOE/MC/28162-3603) Coolside waste management 
research: Quarterly report, July 1, 1993-—September 30, 1993. 
Kentucky Univ., Lexington, KY (United States). Center for Applied 
Energy Research. 12 Nov 1993. 66p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-91MC28162. 
Order Number DE94005912. Source: OSTI; NTIS; GPO Dep. 
Monitoring of swell continued on Coolside pilot plant run #2 and 
FBC ash remolded near 95% of standard maximum dry density 
and optimum moisture content. Swell test also continued on non- 
hydrated FBC specimens as well as FBC pellets which were 
loosely placed in CBR molds. No significant deviations from previ- 
ously reported patterns have been observed. Field and laboratory 
leaching studies have shown that the Coolside materials display 
low initial permeabilities which rapidly decrease upon addition of 
water. Where leaching was occurred the leachates are initially very 
high in sodium and chloride ions (10,000’s ppM) potassium and 
sulphate (1,000’s ppM), with lesser concentrations of molybdenum, 
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boron, aluminum (10’s ppM), arsenic, selenium and vanadium 
(ppM) being detected. In some cases concentrations were shown 
to rapidly decrease by an order of magnitude within a few pore vol- 
ume changes. 


9526 (DOE/PC/91334-T121) The use of FBC wastes in the 
reclamation of coal slurry solids: Final technical report, 
September 1, 1991—August 31, 1992. Dreher, G.B. (illinois State 
Geological Survey, Champaign, IL (United States)); Roy, W.R.; 
Steele, J.D. Illinois Dept. of Energy and Natural Resources, Spring- 
field, IL (United States). [1992]. 32p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005722. Source: OSTI; 
NTIS; GPO Dep. 

Five fluidized bed combustion (FBC) wastes, one agricultural 
limestone (Ag LS), and two coal slurry solids (CSS) samples were 
characterized chemically and mineralogically. Mixtures of the mate- 
rials (FBC waste or Ag LS and CSS) were prepared and subjected 
to leaching with deionized water in laboratory experiments and with 
meteoric water in outdoor weathering experiments. The major 
cations in the leachates were calcium and sodium, with minor con- 
centrations of magnesium and potassium. The major anions were 
chloride and sulfate, with minor amounts of fluoride and bicarbon- 
ate. The major minerals in the unleached FBC wastes were 
calcium oxide and calcium sulfate (anhydrite). The calcium oxide 
was hydrated upon wetting to calcium hydroxide, which was con- 
verted to calcium carbonate (calcite) upon exposure to atmospheric 
carbon dioxide, or carbon dioxide from the neutralization reaction 
of acid with calcite. The calcium hydroxide controlled the pH of 
leachates in the early leaching period, whereas calcite controlled 
the pH in the later leaching period. The alkaline calcium species in 
the FBC wastes effectively neutralized the acid generated by pyrite 
oxidation. In extracts generated by the Toxicity Characteristic 
Leaching Procedure (TCLP), selenium was found to be above the 
US EPA primary drinking water maximum contaminant level (MCL) 
in extracts from each of the FBC wastes and CSS samples. Mer- 
cury was above its MCL in the extract of FBC-2. The other six 
constituents (As, Ba, Cd, Cr, Pb, and Ag) were below their corre- 
sponding MCLS. Hence, these FBC wastes would not be classified 
as hazardous under the Resource Conservation and Recovery Act. 


9527 (DOE/PC/91334—-T123) Evaluation and utilization of 
Illinois FBC residues for construction materials: Final techni- 
cal report, September 1, 1991—August 31, 1992. Ghafoori, N. 
(Southern Illinois Univ., Carbondale, IL (United States)); Sami, S. 
Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1992]. 14p. Sponsored by USDOE, Washington, 
DC (United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005724. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this program is to investigate the extent 
to which fluidized bed combustion (FBC) by-products can be prop- 
erly utilized as viable construction materials. This investigation 
focuses primarily on the properties of residues derived from flu- 
idized combustion burning of lilinois high-sulfur coal. The research 
plan calls for evaluation of physics-chemical and engineering char- 
acteristics of the FBC-based cement and non-cement mixes. The 
results of this study will be used to compare the physical and me- 
chanical properties of the FBC-based mixtures with those of 
conventional mixes. The suitability of using FBC residues as filler 
or binder aggregates for Portland cement-based mixtures and non- 
Portland cement mixes in the form of conventional and roller 
compacted materials will be evaluated. During this reporting period, 
fabrication of the laboratory specimens used for evaluation of the 
sulfate durability of FBC cement-based mixtures (task |) were com- 
pleted. Work on engineering characteristics of roller compacted 
non-cement FBC mixes (task Il), is on-going. 


9528 (ETDE-GB-538) Guidance notes for the efficient op- 
eration of coreless induction furnaces. Energy Efficiency Office 
Good Practice Guide Series, no.50. Department of Energy, London 
(United Kingdom). Energy Efficiency Office; Energy Technology 
Support Unit, Harwell (United Kingdom); BCIRA, Birmingham 
(United Kingdom). 1992. 47p. Order Number DE94733280. Source: 
OSTI; NTIS (US Sales Only). 
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This guide provides advice on practical ways of improving the 
energy efficiency of coreless induction furnaces in iron foundries. It 
considers the various factors and processes which affect the effi- 
ciency of the furnace, and examines the operating practices which 
can be implemented to improve efficiency. A summary is provided 
to give the reader a quick reference to the main areas in which ef- 
ficiency can be improved. (Author) 


9529 (ETDE-GB-538) Cupola melting of cast iron in iron 
foundries. Energy Efficiency Office Good Practice Guide Series, 
no.58. Department of Energy, London (United Kingdom). Energy 
Efficiency Office; Energy Technology Support Unit, Harwell (United 
Kingdom); BCIRA, Birmingham (United Kingdom). 1992. 62p. Or- 
der Number DE94733281. Source: OSTI; NTIS (US Sales Only). 

This booklet in the Good Practice Guide Series provides advice 
on practical ways of improving the energy efficiency of cupola melt- 
ing in iron foundries. It considers the various factors which affect 
the efficiency of cupola operation, and examines the practices 
which can be implemented to improve current performance. A sum- 
mary is provided to give the reader a quick reference to the main 
areas in which efficiency can be improved. (Author) 


9530 (ETDE-GB-540) Reducing energy consumption 
costs by steam metering. Energy Efficiency Office Good Practice 
Guide Series, no.18. Department of Energy, London (United King- 
dom). Energy Efficiency Office; Energy Technology Support Unit, 
Harwell (United Kingdom); March Consulting Group, Manchester 
(United Kingdom). 1991. 52p. Order Number DE94733282. Source: 
OSTI; NTIS (US Sales Only). 

Many industrial and commercial businesses have now recog- 
nised the value of energy cost accounting, energy conservation, 
and Monitoring and Targeting (M and T) in achieving greater en- 
ergy efficiency. All require good metering systems. The purpose of 
this Good Practice Guide is to increase the knowledge base for 
managers involved in steam-using operations so that reliable mea- 
surements systems giving credible results can be developed. The 
Guide is also intended to be of use to those steam users planning 
to improve or upgrade existing metering systems. The Guide is 
structured to provide basic information on the subject of steam me- 
tering. Consideration is given to the nature of steam and to the 
characteristics of steam flow in pipes. The reasons for metering 
steam are examined, together with the criteria for meter selection. 
The main types of meter available are described and assessed, 
and considerable attention is paid to the practicalities and details of 
system design. The Guide offers a basic guide to maintenance re- 
quirements and techniques, and consideration is given to the 
subject of data handling. A number of case studies are presented 
both to highlight problems experienced by existing metering sys- 
tems and to illustrate good practice. (Author) 


9531 (ETDE-GB-541) Retrofitting ac variable speed 
drives. Energy Efficiency Office Good Practice Guide Series, 
no.14. Department of Energy, London (United Kingdom). Energy 
Efficiency Office; Energy Technology Support Unit, Harwell (United 
Kingdom); FEC Consultants Ltd., Okdham (United Kingdom). 1993. 
35p. Order Number DE94733283. Source: OSTI; NTIS (US Sales 
Only). 

This booklet is in the Good Practice Guide Series and is aimed 
at those who are considering reducing the operating costs of their 
electric motors and drive systems by retrofitting ac variable speed 
drives. The booklet is concerned specifically with ac variable speed 
drives. (Author) 


9532 (ETDE-GB-542) A review of the monitoring and tar- 
geting programme in the UK manufacturing industry. Energy 
Efficiency Office General Information Report Series, no.19. Goates, 
Eric (GHJ Associates (United Kingdom)); Kirby, David. Department 
of Energy, London (United Kingdom). Energy Efficiency Office; En- 
ergy Technology Support Unit, Harwell (United Kingdom). 1993. 
32p. Order Number DE94733284. Source: OSTI; NTIS (US Sales 
Only). 

This report reviews the advocacy of Monitoring and Targeting (M 
and T) energy consumption examining the methods used to 
develop, demonstrate and promote the M and T approach and ex- 
plores its acceptance and use by industry. The review itself was 
undertaken in two phases. Phase | evaluated the effectiveness of 
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the Energy Efficiency Office’s (EEO) promoting agencies (Trade 
and Research Associations, Consultants and Software Houses) 
and Phase Il examined the impact of the M and T programme on 
industrial end users. (Author) 


9533 (ETDE-GB-543) The recycling of plastics in the UK: 
The energy argument. Best Practice Programme, General Report 
no.6. AEA Environment and Energy, Harwell (United Kingdom). 
Mar 1992. 36p. Order Number DE94733285. Source: OSTI; NTIS 
(US Sales Only). 

In this report the benefits of plastics are briefly surveyed and the 
state of plastics material recycling in the UK is reviewed. Different 
options for dealing with plastics waste are discussed in order to put 
material recycling in perspective, and current sources of govern- 
ment support for developing plastics recycling activities are 
outlined. This report quatifies the most optimistic case for energy 
saving through recycling: the direct replacement of virgin bulk poly- 
mer by an equal quantity of recycled bulk polymer. The report 
identifies the need for more research, development and demonstra- 
tion of recycling methodology, new recycling technology and whole 
recycling plants, and concludes that the absence of an adequate 
plastics waste collection strategy is the most limiting aspect to the 
expansion of recycling efforts at present. (author) 


9534 (ETDE-GB-544) Feasibility and design study of 
continuously variable capacity refrigeration plant: A demon- 
stration at Safeway pic. Best Practice Programme, General 
Report no.3. AEA Environment and Energy, Harwell (United King- 
dom). Jan 1991. 22p. Order Number DE94733286. Source: OSTI; 
NTIS (US Sales Only). 

This report concerns a feasibility and design study carried out on 
a new type of high efficiency refrigeration system for use in super- 
markets. The study compared the performance of Margaux 
Continuously Variable Capacity (CVC) refrigeration equipment with 
conventional supermarket plant. The tests were carried out at a 
Presto store in Stanley near Newcastle-upon-Tyne from August 
1988 to February 1989. They involved assessment of systems for 
both chilled food (HT) and frozen food (LT). Significant energy 
savings were achieved by the CVC equipment. The HT system re- 
duced energy consumption by 56% compared with conventional 
plant. Measured LT savings were only 13%, although adjustments 
made for monitoring problems and improved temperature control 
indicate savings of around 30%. (author) 


9535 (ETDE-GB-545) Energy efficiency tests on variable 
speed drive systems. Best Practice Programme, General Report 
no.4. AEA Environment and Energy, Harwell (United Kingdom). 
Jan 1992. 44p. Order Number DE94733287. Source: OSTI; NTIS 
(US Sales Only). 

It is believed that electric motors consume 64% of industrial 
electricity demand. When commercial use is included the total cost 
of motive power to UK business is over Pound 3,000M. Currently 
available technologies could save over Pound 300M in installations 
with payback periods of two years or less. This report provides po- 
tential users with information on the types of drives now available 
and the applications to which they are most suited. In recognition 
of the potential savings opportunities the University of Surrey In- 
dustrial Electronics Group was commissioned to perform efficiency 
tests on a range of VSD systems. Three types of drive were tested 
on a fan type load. These drives - PWM Inverter, Eddy Current 
Coupling and Switched Reluctance Drive - were tested at 7.5 kW 
and 22 kW. Only the PWM Inverter was tested at 45 kW. Tests on 
the PWM Inverter were performed with a standard and a high effi- 
ciency motor at all three ratings. (author) 


9536 (ETDE-GB-546) Scoping study on fuel additives for 
oil-fired boilers. Best Practice Programme, General Report no.9. 
AEA Environment and Energy, Harwell (United Kingdom). Jun 
1992. 24p. Order Number DE94733288. Source: OSTI; NTIS (US 
Sales Only). 

Additive suppliers were asked to provide details of their products 
and evidence of the beneficial effects of their application, especially 
with regard to energy saving. Information supplied, which purported 
to substantiate savings claims, was of a qualitative nature. Whilst it 
is known that some products can alleviate problems associated 





with heavy fuel oil storage and handling, and high and low temper- 
ature fouling and corrosion, the claimed benefits are mainly those 
of reduced maintenance costs and increased plant availability. It is 
concluded that the energy saving effect of oil additive use is as yet 
unproven. Quantitative evidence can only be obtained by compara- 
tive tests employing rigorous scientific procedures, which include 
continuous monitoring of relevant parameters using appropriate in- 
strumentation over extended periods. This report details the test 
procedures required. (author) 


9537 (ETDE-GB-547) Sensors R and D for energy effi- 
ciency in industry. Best Practice Programme, General Report 
no.11. AEA Environment and Energy, Harwell (United Kingdom). 
Mar 1993. 34p. Order Number DE94733289. Source: OSTI; NTIS 
(US Sales Only). 

It has been estimated that new sensor technology could lead to 
annual primary energy savings in industry of approximately 30 PJ 
worth Pound 100 million. This energy saving will reduce carbon 
dioxide emissions to the atmosphere by two million tonnes. This 
report is intended to encourage companies, universities and other 
establishments who are engaged in sensors R and D and equip- 
ment manufacturers and suppliers to consider the link between 
new sensor technology and energy efficiency in industry. Many 
commercial opportunities can be identified that link sensors and 
energy efficiency. This report presents the results of a survey of in- 
dustrial requirements for new sensors and gives an estimate of the 
energy savings potential for each requirement. (author) 


9538 (ETDE-GB-548) Energy efficient operation of indus- 
trial boiler plant. Best Practice Programme, Guide no.30. AEA 
Environment and Energy, Harwell (United Kingdom). 1992. 107p. 
Order Number DE94733290. Source: OSTI; NTIS (US Sales Only). 

The production of steam or hot water from a boiler is a very old 
and well tried technology. Advances in this field tend to involve the 
development of existing plant, and it is primarily in the area of con- 
trols that recent significant improvements have been achieved. 
However, the continually increasing cost of fossil fuels, together 
with the ongoing legislation programme to reduce emissions of 
greenhouse gases, has again brought the design and operation of 
boiler plants and systems to prominence. The purpose of this 
Good Practice Guide is therefore to bring to the attention of new 
and existing users some of the opportunities for achieving substan- 
tial cost-effective savings. These guidance notes are not, however, 
intended as a detailed guide for the design of steam and hot water 
systems. Their aim is to indicate those areas where inefficiencies 
occur, and to suggest how the inefficiencies can be identified and 
rectified. (author) 


9539 (ETDE-GB-549) Introduction to large-scale com- 
bined heat and power. Best Practice Programme, Guide no.43. 
AEA Environment and Energy, Harwell (United Kingdom). 1992. 
70p. Order Number DE94733291. Source: OSTI; NTIS (US Sales 
Only). 

Energy is normally used in a converted form. The general pat- 
tern is to buy fuel and convert it on-site into steam, hot water etc, 
and to buy electricity separately from the public supply ready con- 
verted. The conversion of fuel to electricity in the conventional 
power station produces large quantities of heat which cannot be 
used and are therefore rejected to waste. As a result, electricity 
produced in this way represents only a third of the original heat in 
the fuel and obviously must be reflected in the price. However, 
overall energy savings of between 20 and 40% are achievable if 
power generation is located where the heat produced is also used. 
The output then represents about four fifths of the original heat in 
the fuel and the combined cost of heat and electricity is lower than 
when buying separately. (author) 


9540 (ETDE-GB-550) Commercial refrigeration plant: en- 
ergy efficient installation. Best Practice Programme, Guide no.38. 
AEA Environment and Energy, Harwell (United Kingdom); Atkins 
(W.S.) Consultants Ltd., Epsom (United Kingdom). 1992. 44p. Or- 
der Number DE94733292. Source: OSTI; NTIS (US Sales Only). 
This guide is intended to help refrigeration contractors to install 
commercial refrigeration equipment in the most energy efficient 
way. The guide demonstrates that installing refrigeration systems 
to attain their maximum potential energy efficiency also makes 
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commercial sense. Significant sums of money can be saved by the 
user of the plant by following the advice given in the guide and the 
complementary guides: No. 37, ‘Commercial Refrigeration - Energy 
Efficient Design’, and No. 36, 'Commercial Refrigeration - Energy 
Efficient Operation and Maintenance’. For the purposes of this 
guide, the commercial sector is defined as refrigeration used in 
supermarkets, licensed premises and smaller retail outlets. It en- 


compasses equipment having an input power of between 1 and 70 
kW. (author) 


9541 (ETDE-GB-551) Commercial refrigeration plant: en- 
ergy efficient design. Best Practice Programme, Guide no.37. 
AEA Environment and Energy, Harwell (United Kingdom); Atkins 
(W.S.) Consultants Ltd., Epsom (United Kingdom). 1992. 80p. Or- 
der Number DE94733293. Source: OSTI; NTIS (US Sales Only). 

The purpose of this guide is to help designers of commercial re- 
frigeration systems to select and apply refrigeration equipment in 
the most energy efficient way. The guide demonstrates that design- 
ing refrigeration systems to optimise energy efficiency also makes 
commercial sense. Significant sums of money can be saved by 
following the advice given. For the purposes of this guide, the com- 
mercial sector is defined as refrigeration used in supermarkets, 
licensed premises and smaller retail outlets. It encompasses equip- 
ment having an input power of between 5 and 70 kW. Commercial 
refrigeration installations are designed to operate automatically, 
without the attendance of a qualified engineer, and therefore any 
limited supervision is by non-technical staff. (author) 


9542 (ETDE-GB-552) Computer aided monitoring and tar- 
geting for industry. Best Practice Programme, Guide no.31. AEA 
Environment and Energy, Harwell (United Kingdom). 1992. 61p. 
Order Number DE94733295. Source: OSTI; NTIS (US Sales Only). 

This guide has been produced to assist industrial companies in 
the successful implementation and operation of computer aided en- 
ergy Monitoring and Targeting (M and T). It is intended for both 
potential and existing users of systems. However, whilst the guide 
is directed at industrial users of M and T, much of the detail is also 
applicable to other users, e.g. organisations manning and maintain- 
ing commercial buildings. The guide is divided into four parts plus 
appendices. Part A provides a basic outline of the principles of M 
and T. Part B gives general guidance on the use of computer 
aided M and T and the selection and implementation of software 
systems. Part C includes a detailed review of data collection, data 
analysis and reporting. Part D contains useful information and de- 
tails of further reading. Specification details of specialist software 
packages available on the UK market, and supplier profile informa- 
tion, are included in the appendices. (author) 


9543 (ETDE-GB-553) Investment appraisal for industrial 
energy efficiency. Best Practice Programme, Guide no.69. AEA 
Environment and Energy, Harwell (United Kingdom). 1993. 59p. 
Order Number DE94733296. Source: OSTI; NTIS (US Sales Only). 
This booklet is No. 69 in the Good Practice Guide Series and it 
reviews appraisal techniques used to make decisions related to in- 
vestment in energy efficiency measures. It examines the concept of 
financial appraisal, and discusses each stage within the appraisal. 
Examples are given within the text to clarify the ideas. A detailed 
worked example from industry is contained in one of the appen- 
dices, bringing together the points covered in the guide. (author) 


9544 (ETDE-GB-554) Energy champions: a selection of 
case histories. Best Practice Programme, Guide no.67. AEA Envi- 
ronment and Energy, Harwell (United Kingdom). 1993. 42p. Order 
Number DE94733297. Source: OSTI; NTIS (US Sales Only). 

The purpose of this guide is to show, through a series of case 
histories, the achievements of senior industrial decision makers in 
energy efficiency, and thereby encourage others to pursue their 
achievements with similar courses of action. It is a fact that the 
most cost effective energy saving device of all is the "Energy 
Champion” or effective individual; usually a senior decision maker 
whose drive and commitment ensures efficiency in all areas of the 
company. Experience has shown that without a commitment from 
the top, potential cost savings resulting from energy saving are 
never fully realised. The case histories cover a range of company 
size and concentrate on the management techniques that can be 
used in achieving energy savings. Often such techniques result in 
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considerable cost savings when finances available for technical im- 
provements to plant and equipment are limited. (author) 


9545 (ETDE-GB-555) The application of Combined Heat 
and Power in the UK Health Service. Good Practice Guide Se- 
ries, Guide no.60. No corporate text available; AEA Environment 
and Energy, Harwell (United Kingdom); March Consulting Group, 
Manchester (United Kingdom). 1992. 74p. Order Number 
DE94740063. Source: OSTI; NTIS (US Sales Only). 

This Good Practice Guide (GPG) offers management guidance, 
technical advice and information on the application of Combined 
Heat and Power (CHP) installations on Health Service sites. The 
guide is primarily aimed at the installation of purpose-built CHP 
equipment in existing hospitals, although it also covers designing 
CHP into new hospitals. It should be of interest and practical help 
to managers, technicians and engineers involved in the design, 
construction, use, operation or maintenance of building services 
and equipment, technicians and their managers. The guidance of- 
fered is intended to help management to evaluate the costs and 
benefits of installing CHP equipment on suitable Health Service 
sites, and to encourage its introduction. (author) 


9546 (ETDE-GB-556) Commercial refrigeration plant: 
energy efficient operation and maintenance. Best Practice Pro- 
gramme, Guide no.36. AEA Environment and Energy, Harwell 
(United Kingdom); Atkins (W.S.) Consultants Ltd., Epsom (United 
Kingdom). 1992. 63p. Order Number DE94733294. Source: OSTI; 
NTIS (US Sales Only). 

The purpose of this guide is to help users and operators of 
refrigeration equipment to operate their plant in the most energy ef- 
ficient way. The guide demonstrates that responsible operation of 
plant also makes commercial sense. Significant sums of money 
can be saved by following the advice given. Commercial refrigera- 
tion uses approximately 10,100 kWh (36.36 GJ) of electricity per 
year. This is one third of the total consumption of refrigeration and 
air conditioning plant nationwide. For the purposes of this guide, 
the commercial sector is defined as refrigeration used in supermar- 
kets, licensed premises and smaller retail outlets. It encompasses 
equipment having an input power of between 5 and 70 kW. 
Commercial refrigeration installations are designed to operate auto- 
matically, without the attendance of a qualified engineer, and 
therefore any limited supervision is by non-technical staff. (author) 


9547 (ETDE-GB-557) Industrial refrigeration plant: energy 
efficient design. Best Practice Programme, Guide no.44. AEA En- 
vironment and Energy, Harwell (United Kingdom). 1992. 58p. Order 
Number DE94733298. Source: OSTI; NTIS (US Sales Only). 

Refrigeration is a major consumer of energy in the UK, account- 
ing for electricity worth some Pound 2 billion/year (1991 prices), or 
about 17% of the total UK electricity use. In industry, refrigeration 
consumes approximately 7.5 x 10° kWh which costs around Pound 
300 million/year. In some sectors, particularly food, drink and chem- 
icals, it represents a significant proportion of overall site energy 
costs. This guide is aimed at designers and purchasers of refriger- 
ation plant in the industrial sector. It can help to achieve significant 
improvements in efficiency, more effective use of capital, better re- 
frigeration, and improved environmental performance. Operation 
and maintenance of refrigeration systems is covered in Good Prac- 
tice Guide No. 42, which contains some introductory information 
which may be particularly useful to persons who are unfamiliar with 
the basic principles of efficient operation, a knowledge of which is 
essential if efficient design is to be achieved. (author) 


9548 (ETDE-GB-560) Monitoring of cold road recycling 
process on a heavily trafficked road: A demonstration with 
Epsom and Ewell Borough Council. Energy Efficiency Office 
New Practice Report Series, no. NP/60. Energy Technology Sup- 
port Unit, Harwell (United Kingdom); Atkins (W.S.) Consultants 
Ltd., Epsom (United Kingdom). Jun 1992. 50p. Order Number 
DE94740066. Source: OSTI; NTIS (US Sales Only). 

It is generally accepted that carriageway recycling using foamed 
bitumen as the binding material provides a cheap and quick 
method of repairing lightly trafficked roads. The use of this process 
to repair the A24 London Road in Ewell, shows how recycling can 
be equally effective on a busy main road carrying about 18,000 ve- 
hicles/day. The energy savings from the recycling process arise 
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from the avoided energy use in the quarrying, coating and trans- 
port of the new roadstone used for conventional road repairs. 
There is also much less excavated material for disposal. It is esti- 
mated that in the A24 project, the energy cost savings amount to 
Pound 18,000. (author) 


9549 (ETDE-GB-561) Modern low energy paper produc- 
tion: an overview: A demonstration at Tait Paper. Energy 
Efficiency Office New Practice Report Series, no. NP/62. Energy 
Technology Support Unit, Harwell (United Kingdom); Robert Gor- 
don's Inst. of Tech., Aberdeen (United Kingdom). Sep 1992. 27p. 
Order Number DE94740067. Source: OSTI; NTIS (US Sales Only). 

At present rates of production, No 4 paper machine at Tait 
Paper, Inverurie, Aberdeenshire is contributing energy and raw ma- 
terials savings of Pound 1.5m/year compared with PM3 which has 
been used as a bench mark. These very substantial savings result 
from a number of innovative installations of ancillary and service 
equipment which formed part of the new paper machine project 
which was commissioned and started in 1986. These included: 
high consistency pulper; multi-disc hardwood refining (not imple- 
mented); turbine/lineshaft drive for new design of vacuum pump; 
insulated, totally enclosed hood featuring exhaust humidity control 
and two stages of heat recovery; cross-direction profile control of 
sheet moisture and caliper; and distributed computer contro! sys- 
tem serving the complete machine, stock preparation and ancillary 
plant. In this report the overall performance and results are re- 
viewed. (author) 


9550 (ETDE-GB-562) Use of variable speed drives and 
obscuration meters on metal melting fume cleaning plant: A 
demonstration at BS Stainless, Sheffield. Energy Efficiency Of- 
fice New Practice Report Series, no. NP/66. Energy Technology 
Support Unit, Harwell (United Kingdom); British Steel pic, Rother- 
ham (United Kingdom). Technical Swinden Labs. Jun 1992. 36p. 
Order Number DE94740068. Source: OSTI; NTIS (US Sales Only). 

The extraction and cleaning of particulate emissions from large 
scale metallurgical plant, such as an electric arc melting shop, is 
energy intensive because of the large volume flows which must be 
accommodated. Conventional systems use fixed speed electric mo- 
tors driving fans, with inlet vanes and dampers to control flow in 
response to variable extraction duties. Development of high voltage 
thyristor-based variable speed drives has enabled these fixed 
speed systems to be converted to variable flow control, with a 
large energy saving potential. Obscuration meters have been de- 
veloped by British Steel which measure the optical density of fume 
entering a fume collection hood. These measurements can be 
used to control volume flows in extraction systems and avoid 
wasteful over-extraction. The project at BS Stainless combined 
obscuration meter regulation with variable speed drives using mi- 
croprocessor controls on the electric arc furnace melting shop fume 
extraction and cleaning system. (author) 


9551 (ETDE-GB-563) Integral bed burners on a continu- 
ous heat treatment furnace: A demonstration at British Steel 
Stainless Steel Shepcote Lane Works. Energy Efficiency Office 
New Practice Report Series, no. NP/64. Energy Technology Sup- 
port Unit, Harwell (United Kingdom); British Steel plc, Rotherham 
(United Kingdom). Technical Swinden Labs. Nov 1992. 45p. Order 
Number DE94740069. Source: OSTI; NTIS (US Sales Only). 

Integral Bed Burners (IBBs) are new, compact regenerative ce- 
ramic burners available in the size range 65 - 5200 kW (2.2 - 180 
thernVh). The innovative construction of IBBs, which incorporates 
the regenerator bed in the body of the burner, has reduced produc- 
tion cost, bringing high energy savings within the scope of smaller 
plant and making investment more attractive than for conventional 
regenerative burners. This report represents the results of an inde- 
pendent assessment of the effects of the IBBs on furnace energy 
consumption and other furnace parameters. The energy consump- 
tion and throughput of the plant were monitored prior to furnace 
conversion to enable a fair comparison to be made. After initial ad- 
justments had been made to eliminate problems arising from the 
conversion, the furnace operated satisfactorily and achieved the 
design specific energy consumption. (author) 





9552 (ETDE-GB-564) White water heating with fluidised 
bed heat exchangers: A demonstration at Iggesund Paper- 
board Ltd. Energy Efficiency Office New Practice Report Series, 
no. NP/65. Energy Technology Support Unit, Harwell (United King- 
dom). May 1993. 29p. Order Number DE94740070. Source: OST}; 
NTIS (US Sales Only). 

The use of fluidised bed heat exchangers (FBHEs) to heat 
severely fouling liquid has been successfully demonstrated at igge- 
sund Paperboard’s Workington Mill. Waste heat from a vertifiner 
exhaust stream was recovered via scrubbing in a condenser and 
the resultant hot condensate stream was used as the heating 
medium on the shell side of a falling film FBHE. Two heat ex- 
changers were used to heat white water drained from the liner and 
backs plies of board produced on No 1 board machine. As it trav- 
elled through the heat exchanger tubes the white water fluidised a 
charge of 3 mm diameter glass beads. The fluidised glass beads 
provided a continuous light scouring action on the tube inside sur- 
face, thereby preventing the build-up of any fibres on the heat 
transfer surface which would lead to a decrease in heat transfer 
performance. (author) 


9553 (ETDE-GB-565) Monitoring of a plate evaporator 
(1991): A demonstration at British Sugar pic. Energy Efficiency 
Office New Practice Report Series, no. NP/70. Energy Technology 
Support Unit, Harwell (United Kingdom). Oct 1993. 43p. Order 
Number DE94740071. Source: OSTI; NTIS (US Sales Only). 
British Sugar became the first company within the European 
sugar industry to install a plate evaporator as a totally independent 
evaporation stage when they installed a new fifth stage evaporator 
at their York factory. in addition to the new stand-alone fifth stage 
evaporator British Sugar installed further plate heat exchangers to 
boost the fourth stage evaporators. Due to the high thermal effi- 
ciencies of the plate evaporators, the temperature of the vapours 
from the fourth and fifth stages or effects was increased making 
them more suitable for use for other process heating requirements. 
The modifications achieved an average saving of 214 tonnes/day 
turbine exhaust steam (10.5%). This is equivalent to an energy 
saving of 65,819 GJ over the annual 124 day production campaign 
and is worth approximately Pound 150,500/year (assuming steam 
generation using a conventional gas-fired boiler). (author) 


9554 (ETDE-GB-566) Large integrated CHP and incinera- 
tion plant: A demonstration at the Queen Elizabeth Medical 
Centre, Birmingham. Energy Efficiency Office New Practice Re- 
port Series, no. NP/56. Energy Technology Support Unit, Harwell 
(United Kingdom); FEC Consultants Ltd., Oldham (United King- 
dom). Jul 1992. 42p. Order Number DE94740072. Source: OSTI; 
NTIS (US Sales Only). 

The Central Birmingham Health Authority installed a dual fuel 3.6 
MWe gas turbine combined heat and power (CHP) plant integrated 
with a 750 kg/h clinical waste incinerator at the Queen Elizabeth 
Medical Centre, at a total cost of Pound 2,436,000. This project, 
which was expected to yield annual savings of Pound 675,000 
(1989 prices), actually achieved cost savings of Pound 803,852 for 
the year ending May 1991, producing a simple payback of 3.03 
years. Payback periods for other potential users will depend on 
waste disposal costs and electricity and gas tariffs. These factors 
must be assessed in each case, especially where export of elec- 
tricity is envisaged. This project has successfully demonstrated the 
cost-effectiveness and reliability of a CHP system integrated with 
an incineration plant on a large hospital site. (author) 


9555 (ETDE-GB-567) Energy savings arising from use of 
a distributed computer-control system: A demonstration at 
Tait Paper, Inverurie, Aberdeenshire. Energy Efficiency Office 
New Practice Report Series, no. NP/61. Energy Technology Sup- 
port Unit, Harwell (United Kingdom); Robert Gordon's Inst. of 
Tech., Aberdeen (United Kingdom). Sep 1992. 30p. Order Number 
DE94740073. Source: OSTI; NTIS (US Sales Only). 

In 1986, Tait Paper commissioned and started up a new high ca- 
pacity paper machine, PM4, which was installed in a purpuse-built 
machine house. The decision was taken to control the new ma- 
chine and the stock preparation plant from a_ distributed 
computer-control system (DCS). The DCS has overall control of 
the integrated process, and includes a comprehensive on-line infor- 
mation system. This system includes associated data storage and 
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archiving facilities, together with provision for development of user- 
defined (and written) software programmes for calculated and 
derived values of energy and materials’ usage and cost. The cumu- 
lative financial benefit of the energy saving over the four complete 
years of paper machine operation was Pound 704,500. (author) 


9556 (ETDE-GB-568) Dual-fuel regenerative burners on a 
large re-heating furnace: A demonstration at Rotherham Engi- 
neering Steels. Energy Efficiency Office New Practice Report 
Series, no. NP/54. Energy Technology Support Unit, Harwell 
(United Kingdom); British Steel pic, Rotherham (United Kingdom). 
Technical Swinden Labs. Mar 1992. 32p. Order Number 
DE94740074. Source: OSTI; NTIS (US Sales Only). 

Regenerative burners were initially developed exclusively for use 
on natural gas fired furnaces, and many successful applications 
have been implemented on a wide range of furnace applications 
using this firing method. Independent assessment of the results 
achieved on a number of projects, supported under the Energy 
Efficiency Demonstration Scheme, suggested energy savings nor- 
mally of 40% or more. Dual-fuel regenerative burners have been 
installed on one of 20 batch re-heating furnaces at the Aldwarke 
Works of Rotherham Engineering Steels. The estimated saving of 
the modified plant is worth Pound 70,200/year, giving a payback 
period on the total invested of 2.4 years, or 2.1 years discounting 
on-site development costs. (author) 


9557 (ETDE-GB-569) Air flotation drying on a paper ma- 
chine: A demonstration at Inveresk pic. Energy Efficiency Office 
New Practice Report Series, no. NP/49. Energy Technology Sup- 
port Unit, Harwell (United Kingdom); Dyer Warner Partnership, 
Leicester (United Kingdom). Mar 1993. 22p. Order Number 
DE94740075. Source: OSTI; NTIS (US Sales Only). 

As part of a project to improve quality, extend the range of pa- 
pers produced, and increase speed of production, Inveresk pic 
rebuilt and extended their 2.8 metre trimmed width, Fourdrinier pa- 
per machine. A key element of the project was to install two Jet 
Foil air flotation after-dryer cylinders in place of the first two existing 
but conventional steam heated after-dryer cylinders. These were 
designed to be installed in the space occupied by the conventional 
cylinders they replaced with minimal modification to the existing 
dryer section framing. The air flotation cylinder has enabled In- 
veresk pic to meet the production and quality requirements for their 
future business with only a slight increase in energy costs. (author) 


9558 (ETDE-GB-570) Computer based monitoring and 
targeting on a hot rolling mill: A demonstration at Brinsworth 
Strip Mills. Energy Efficiency Office New Practice Report Series, 
no. NP/55. Energy Technology Support Unit, Harwell (United King- 
dom); British Steel pic, Rotherham (United Kingdom). Technical 
Swinden Labs.; Atkins (W.S.) Consultants Ltd., Epsom (United 
Kingdom). Sep 1992. 48p. Order Number DE94740076. Source: 
OSTI; NTIS (US Sales Only). 

The installation of a computer based monitoring and targeting (M 
and T) system has enabled Brinsworth Strip Mills to highlight and 
implement energy saving opportunities which, in the three years 
since the system’s commissioning, have been worth over Pound 
0.8 million. In 1986, the formation of Brinsworth Strip Mills as a 
financially independent unit within British Steel plc prompted a criti- 
cal examination of energy consumption. A system of regular meter 
reading was set up, quickly to be replaced by a computer based 
monitoring and targeting system capable of identifying where and 
when energy and services were consumed. Over 100 sensors 
were installed to monitor gas, electricity, oil, water, compressed air, 
oxygen and nitrogen flows. The sensors were arranged so that 
consumption could be monitored according to area or, in the case 
of key users, according to plant item. (author) 


9559 (ETDE-GB-571) The performance of a condensing 
economiser fitted to an industrial gas fired steam boiler: A 
demonstration at British Steel Tinplate’s Ebbw Vale plant. En- 
ergy Efficiency Office New Practice Report Series, no. NP/59. 
Energy Technology Support Unit, Harwell (United Kingdom); FEC 
Consultants Ltd., Oldham (United Kingdom). Nov 1992. 24p. Order 
Number DE94740077. Source: OSTI; NTIS (US Sales Only). 
Savings worth Pound 55,480 were realised when a condensing 
economiser was fitted to a gas fired steam boiler at British Steel 
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Tinplate’s Ebbw Vale plant. It was fitted to take full advantage of 
their cold nitrogen de-aerated feedwater. The condensing 
economiser includes a reheat section, whereby a proportion of the 
recovered heat is returned to the flue gases to raise them above 
their dew point, thus eliminating the risk of corrosion to the flue. 
The estimated savings compared to a boiler without an economiser 
yield a simple payback to the original investment of Pound 84,500 
of 1.52 years, rising to 1.8 years when British Steel's additional 
capital expenditure is taken into account. (author) 


9560 (ETDE-GB-572) The pharmaceutical industry. En- 
ergy Consumption Guide, no.33. Department of Energy, London 
(United Kingdom). Energy Efficiency Office. Jun 1993. 28p. Order 
Number DE94738261. Source: OSTI; NTIS (US Sales Only). 

This Energy Consumption Guide shows the results of a survey 
of the UK Pharmaceutical Industry undertaken in 1992 in conjunc- 
tion with the Association of the British Pharmaceutical Industry 
(ABPI). The survey was questionnaire based and the companies 
who replied represent approximately 20% of the energy consump- 
tion of the pharmaceutical industry as a whole. The questionnaire 
also included questions about the uptake of various energy saving 
measures, and the results of the analysis of these questions are 
presented in the guide. An action plan is presented which gives a 
number of ideas for energy saving measures suitable for applica- 
tion in the pharmaceutical industry. A potential for energy saving of 
10 PJ per year costing Pound 34 million per year is indicated by 
comparing the performance of more efficient companies with oth- 
ers. (author) 


9561 (ETDE-GB-573) Electricity consumption on coreless 
induction melting furnaces in iron foundries. Energy Consump- 
tion Guide, no.1i. Department of Energy, London (United 
Kingdom). Energy Efficiency Office. Mar 1991. 14p. Order Number 
DE94738262. Source: OSTI; NTIS (US Sales Only). 

A postal survey was undertaken during December 1989 and Jan- 
uary 1990 to collect energy consumption data relating to electric 
furnaces employed in the iron foundry industry. The results of the 
study are presented in the Energy Consumption Guide. Replies 
were received from foundries accounting for approximately 40% of 
the iron produced by electric melting in the UK in 1989. The analy- 
sis examines specific energy consumption which varies between 
527 kWh't and 1,076 kWh/t of metal melted. The majority of instal- 
lations use between 500 and 800 kWh‘. The wide scatter of 
specific energy consumption values and the achievement of levels 
of 500-550 kWh/t by some installations indicates that there is con- 
siderable scope for improvement in the majority of foundries using 
coreless induction furnaces. (author) 


9562 (ETDE-GB-574) The resins industry. Energy Con- 
sumption Guide, no.14. Department of Energy, London (United 
Kingdom). Energy Efficiency Office. Mar 1991. 30p. Order Number 
DE94738263. Source: OSTI; NTIS (US Sales Only). 

This Energy Consumption Guide shows the results of an energy 
survey of the resins industry undertaken in 1990 in association with 
the British Resin Manufacturers Association (BResMA), now the 
European Resins Manufacturers Association (ERMA). Although 
ERMA has members outside the UK, only UK members were in- 
cluded in this survey. Analysis showed a correlation between 
specific energy consumption and reactor cycle time and a "best fit” 
line was drawn on the scatter plot. If all of the companies whose 
specific energy consumptions lie above this line were to achieve 
sufficient energy savings to bring them down onto the line, then the 
national energy savings would be worth Pound 3.6M/y. An action 
plan is presented which gives a number of ideas for energy saving 
measures suitable for application in the resins industry. (author) 


9563 (ETDE-GB-575) Rubber compounding in the rubber 
processing industry. Energy Consumption Guide, no.20. Depart- 
ment of Energy, London (United Kingdom). Energy Efficiency 
Office. Sep 1991. 22p. Order Number DE94738264. Source: OSTI; 
NTIS (US Sales Only). 

This Energy Consumption Guide is aimed at those companies in 
the rubber processing industry that mix rubber compounds for their 
own use or for sale to other companies. The Guide is limited to 
raw material transfer to the mixer and mixing/dump mill operations. 
The objectives of the survey were: to provide companies with an 
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up-to-date and representative picture of energy usage per kg of 
rubber compound, the specific energy consumption (SEC); to re- 
view the different mixing methods and suggest an achievable 
practical minimum SEC; and to list a set of short, medium and long 
term payback measures that will enable the industry to reduce 
SECs without degrading the quality of their product or the through- 
put of their process. (author) 


9564 (ETDE-GB-576) Injection moulding of thermoplas- 
tics. Energy Consumption Guide, no.25. Department of Energy, 
London (United Kingdom). Energy Efficiency Office. Jan 1992. 23p. 
Order Number DE94738265. Source: OSTI; NTIS (US Sales Only). 
This Energy Consumption Guide is aimed at those companies in 
the plastics processing industry that use the injection moulding pro- 
cess. About 2,000 such companies exist. The objectives of this 
guide are: to provide injection moulding companies with an up-to- 
date and representative picture of energy usage per kg of 
thermoplastic polymer moulded, the specific energy consumption 
(SEC); to review the process and suggest an achievable practical 
minimum SEC; and to list a set of cost effective measures that will 
enable companies to reduce SECs without degrading the quality of 
their products or the throughput of their process. To achieve these 
objectives, an advisory panel was formed and a number of compa- 
nies were visited. Also, a questionnaire was mailed to 1,400 
companies listed as injection moulders of thermoplastics. (author) 


9565 (ETDE-GB-577) The glass container industry. En- 
ergy Consumption Guide, no.27. Department of Energy, London 
(United Kingdom). Energy Efficiency Office. Mar 1992. 19p. Order 
Number DE94738266. Source: OSTI; NTIS (US Sales Only). 

In 1991 a postal survey was undertaken by British Glass to col- 
lect energy consumption data from the container section of the 
glass industry. An analysis of the results of the survey is presented 
in this Energy Consumption Guide. Replies were received from 
87% of container sites, representing 89% of container furnaces. A 


total of 37 furnaces were operating during the period covered by 
the survey. (author) 


9566 (ETDE-GB-578) The aluminium extrusion industry. 
Energy Consumption Guide, no.30. Department of Energy, London 
(United Kingdom). Energy Efficiency Office. Jan 1993. 23p. Order 
Number DE94738267. Source: OSTI; NTIS (US Sales Only). 

This Guide gives aggregated results compiled from responses to 
a questionnaire sent to all significant extruders in the UK, through 
the Aluminium Federation, and covers 20 aluminium extrusion pro- 
ducing sites. The survey was conducted in early 1992. Replies 
were received from 15 sites covering about 75% of the sector's 
output. Total output in 1991 was approximately 130,000 tonnes. 
This Guide covers the three key processes of aluminium extrusion 
production, namely billet pre-heating, extrusion, and heat treat- 
ment. Wide variations in energy consumption were found for each 
activity. Although there could be a simple explanation for minor 
variations, there is scope for an investigation for large variations, 
with a view to achieving substantial reduction in energy consump- 
tion. This Guide includes an Action Plan which details energy 
saving proposals which can be adopted by the Aluminium Extrusion 
industry, to assist in achieving the target energy levels. (author) 


9567 (ETDE-GB-579) The moulding of thermo-plastic 
containers by the extrusion-blow moulding process. Energy 
Consumption Guide, no.31. Department of Energy, London (United 
Kingdom). Energy Efficiency Office. Apr 1993. 27p. Order Number 
DE94738268. Source: OSTI; NTIS (US Sales Only). 

This Energy Consumption Guide is intended for companies in 
the plastics processing industry using the Extrusion-blow Moulding 
process. In the UK there are about 200 such companies. The ob- 
jectives of this Guide are to provide companies with an up-to-date 
and representative picture of Specific Energy Consumption (SEC). 
This is the energy used per kilogram of polymer processed; to re- 
view the process and suggest a practicably achievable minimum 
SEC; and to list a set of cost effective measures that will enable 
companies to reduce SEC and hence improve profitability without 
reducing the product quality or process throughput. (author) 


9568 


(ETDE-GB-580) Rubber moulding and curing in the 
rubber processing industry. Energy Consumption Guide, no.34. 





Department of Energy, London (United Kingdom). Energy Effi- 
ciency Office. Apr 1993. 26p. Order Number DE94738269. Source: 
OSTI; NTIS (US Sales Only). 

For this Guide, a postal questionnaire was issued to gather infor- 
mation on energy usage from the rubber moulding and curing 
sector. The companies who responded produce over 23% of the 
rubber cured in the UK. The guide covers energy usage in the cur- 
ing and moulding processes only in cases where they are part of 
the same process. The processes which use significant amounts of 
energy include: heating of rubber during curing; maintaining pres- 
sure on the compound; mechanical energy for shaping during 
moulding; and pre-heating of compounds to soften prior to moulding 
and post cure heating. An action plan is presented, showing oppor- 
tunities for saving energy in electric and steam presses, fluidised 
bed, salt baths, ovens, autoclaves and in central services such as 
steam, HPHW, hydraulics and compressed air systems. (author) 


9569 (ETDE-GB-581) Non-ferrous foundry industry. En- 
ergy Consumption Guide, no.38. Department of Energy, London 
(United Kingdom). Energy Efficiency Office. Oct 1993. 29p. Order 
Number DE94738270. Source: OSTI; NTIS (US Sales Only). 

In 1992, aluminium, copper and zinc-base alloy foundries pro- 
duced approximately 190,000 tonnes of castings incurring an 
energy bill of Pound 32 million, mainly for electricity and natural 
gas. A survey at the end of 1992 provided data on the use of en- 
ergy in foundries making castings in various types of sand moulds 
and metal dies. For this Energy Consumption Guide the data have 
been collated and presented in tabular, pie-chart and histogram 
form. Details of plant and operating practice gathered on follow-up 
visits to selected sample groups of foundries have enabled conclu- 
sions to be reached as to what constitutes best practice. An action 
plan is included in the Guide to assist foundries to move towards 
this goal. (author) 


9570 (ETDE-GB-582) The liquid milk sector of the dairy 
industry. Energy Consumption Guide, no.26. Department of En- 
ergy, London (United Kingdom). Energy Efficiency Office. Oct 
1991. 26p. Order Number DE94738271. Source: OSTI; NTIS (US 
Sales Only). 

A postal questionnaire undertaken during 1991 in association 
with the Dairy Trade Federation (DTF) was used to gather informa- 
tion on energy usage from the liquid milk sector of the dairy 
industry. Questionnaires were returned from dairies mainly pro- 
cessing more than 20 million litres milk/year. The specific fuel 
consumption data reported varies between 1.8 and 16.4 therms/ 
'000 litres milk, with an average of 5.3 therms/’000 litres milk. The 
specific electricity consumption data reported varies between 31 
and 250 kWh/’000 litres milk, with an average of 56 kWh/’000 litres 
milk. If all pasteurising dairies (which account for over 90% of the 
UK liquid milk market) were to achieve the best reported practice 
of 1.8 therms/’000 litres milk and 31 kWh/'000 litres milk, the total 
energy savings would be 2.2 million or Pound 10.5 million/year. 
Guidance for dairies to calculate their own performance ratios is 
provided to assist in the comparison process. (author) 


9571 (ETDE-GB-593) Energy conservation in the dry- 
cleaning industry. Good Practice Guide, no. 70. Department of 
Energy, London (United Kingdom). Energy Efficiency Office; AEA 
Environment and Energy, Harwell (United Kingdom); Fabric Care 
Research Association, Harrogate (United Kingdom). 1993. 28p. Or- 
der Number DE94742902. Source: OSTI; NTIS (US Sales Only). 

Produced under the Best Practice Programme. 

The purpose of this Good Practice Guide is to show how energy 
efficiency can be achieved in the dry-cleaning sector without reduc- 
ing levels of customer satisfaction. The Guide introduces the 
concept of energy efficient dry-cleaning to the newcomer and re- 
minds established operators of the main points for vigilance. Using 
energy efficiently can help to ensure that maximum profits are 
achieved. Check lists are provided in the Appendix to this Guide. 
These lists show actions to be carried out on a daily, weekly, 
monthly and yearly basis to achieve best results. Prices quoted are 
for 1991. (Author) 


9572 (ETDE-GB-594) A market and project study of gas 
turbine small scale combined heat and power. Future Practice 
Report, no. 28. Ricardo Aerospace, Chipping Sodbury (United 
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Kingdom). Gas Turbine Div.; Department of Energy, London 
(United Kingdom). Energy Efficiency Office; AEA Environment and 
Energy, Harwell (United Kingdom). Sep 1992. 38p. Order Number 
DE94742901. Source: OSTI; NTIS (US Sales Only). 

Produced under the Best Practice Programme. 

A study of the small scale packaged combined heat and power 
(CHP) market has been undertaken in conjunction with a project 
study of a CHP package concept based on a gas turbine and a di- 
rectly driven high speed alternator. The aims of this project were: 
to examine the economic and technical issues involved in the use 
of small scale gas turbine technology for use in combined heat and 
power (CHP) systems, and to assess the technology and develop- 


ments required to make the concept a commercial proposition. 
(Author) 


9573 (ETDE-GB-595) The development of highly perfo- 
rated bricks. Future Practice Report, no. 27. Department of 
Energy, London (United Kingdom). Energy Efficiency Office; AEA 
Environment and Energy, Harwell (United Kingdom); British Ce- 
ramic Society, Stoke-on-Trent (United Kingdom). Mar 1992. 36p. 
Order Number DE94742900. Source: OSTI; NTIS (US Sales Only). 

Produced under the Best Practice Programme. 

Perforated bricks have been produced in the UK and in other 
countries for many years. About 2,000 million bricks were made in 
1988 in the UK by the wire-cut process, nearly all of which were 
perforated to some extent. The British Standard Specification for 
Clay Bricks and Blocks published in 1974 makes no distinction be- 
tween solid bricks and bricks that have less than 25% perforations, 
which is a limit that is rarely exceeded. A significant amount of re- 
search sponsored wholly by the brick industry substantiated the 
view that there was, within this limitation, no reason to distinguish 
between different clay brick types. The current British Standard 
does define solid and perforated bricks as different types but does 
not distinguish between them in terms of performance. Clearly, if 
the amount of perforation commonly used was increased, there will 
be energy savings in production. A general consideration of the en- 
ergy aspects which justify this project are given. (Author) 


9574 (ETDE-GB-596) Small breweries. Energy Consump- 
tion Guide, no. 29. Department of Energy, London (United 
Kingdom). Energy Efficiency Office; AEA Environment and Energy, 
Harwell (United Kingdom). Oct 1992. 26p. Order Number 
DE94742899. Source: OSTI; NTIS (US Sales Only). 

Produced under the Best Practice Programme. 

This Energy Consumption Guide gives aggregated results ob- 
tained from a survey of the energy consumption of all breweries, 
conducted by the Brewers’ Society in 1990. Results of the survey 
are examined in terms of Specific Energy Consumption (SEC). 
Trends of SEC values in small breweries from 1976 to 1990 are 
examined, from which it can be seen that although improvements 
were made up to 1984, no further improvement has been made 
since then. In contrast, within the ‘large’ brewery sector improve- 
ments have continued throughout the 1976-1990 period and SEC 
values are, on average, appreciably lower than those in the small 
sector. This guide includes an Action Plan which details numerous 
energy saving proposals that can be adopted by small breweries to 
assist in achieving the target energy levels indicated. These pro- 
posals are all tried and tested in other breweries, and sources of 
further information on each proposal are indicated. (Author) 


9575 {ETDE-GB-597) Red meat plants. Energy Consump- 
tion Guide, no. 32. Department of Energy, London (United 
Kingdom). Energy Efficiency Office; AEA Environment and Energy, 
Harwell (United Kingdom). Mar 1993. 25p. Order Number 
DE94742898. Source: OSTI; NTIS (US Sales Only). 

Produced under the Best Practice Programme. 

A postal survey of a representative sample of UK red meat 
plants was undertaken during 1992 to collect data on average en- 
ergy consumption and production. The survey covered sites that 
produced beef, pig meat and lamb products. The survey has shown 
that if a typical multi-species site with an annual production of 
12,000 tonnes per year of ‘bone in’ and ‘boneless’ meat products 
and average specific energy consumptions of 203 kWh/tonne and 
7.50 therms/tonne were to achieve the industry's average reported 
consumptions of 155 kWh/tonne and 5.57 therm/tonne, it could ex- 
pect a reduction in its energy bill of Pound 32,000 per year. If all 
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red meat plants were to achieve the best reported practices for the 
extent of their processing operations and species slaughtered, then 
the total energy savings for the sector would be 1.8 million GJ per 
year, worth around Pound 18 million per year. (Author) 


9576 (ETDE-GB-598) Time-temperature-transformation di- 
agrams for brick, tile and pipe clays: their determination and 
use. Future Practice Report, no. 35. Leicester Univ. (United King- 
dom). Dept. of Geology; Department of Energy, London (United 
Kingdom). Energy Efficiency Office; AEA Environment and Energy, 
Harwell (United Kingdom). Jun 1993. 53p. Order Number 
DE94742897. Source: OSTI; NTIS (US Sales Only). 

Produced under the Best Practice Programme. 

Stage 1 of this project involved the chemical, mineralogical and 
physical analysis of 245 samples of works feed, stockpile or quarry 
material representing the main geological horizons supplying heavy 
clay raw materials. Twenty-five samples were selected for Stage 2 
when the results of more detailed firing tests under a range of time 
and temperature conditions were used to produce time- 
temperature-transformation diagrams for each mineral identified in 
the fired briquette. Time-temperature-transformation diagrams iden- 
tified included those where the minerals concerned disappeared 
with increasing temperature and firing times; those where the min- 
eral persisted over the entire firing range; and those where the 
mineral did not begin to form until high temperatures and firing 
times were achieved. The plots for each sample clay were com- 
bined and it then became possible to determine the potential for 
adjusting firing regimes to save energy or increase production 
rates, while at the same time maintaining the required mineralogy. 
(Author) 


9577 (ETDE-GB-599) Development of a liquid metal feed- 
stock for extrusion processes: A demonstration with Holton 
Machinery Limited. Future Practice Report, no. 34. Department of 
Energy, London (United Kingdom). Energy Efficiency Office; AEA 
Environment and Energy, Harwell (United Kingdom); Atkins (W.S.) 
Consultants Ltd., Epsom (United Kingdom). Feb 1993. 35p. Order 
Number DE94742896. Source: OSTI; NTIS (US Sales Only). 

Produced under the Best Practice Programme. 

The Conform process is a well established continuous extrusion 
process in which aluminium or other non-ferrous rod is fed to a ro- 
tating grooved wheel. This process uses an expensive raw material 
and has a limited product range. The Castex process has been 
developed as an alternative route for the production of extruded alu- 
minium products. This allows the use of less expensive feedstock, 
such as scrap, and provides the opportunity for the extruder to of- 
fer a greater product range. In its-original form, molten aluminium 
alloy was fed directly to a modified Conform wheel. The second 
Castex system consists of an external bar caster producing hot rod 
which can be fed to the Conform wheel. The Castex process 
should be considered when existing extrusion facilities are being 
expanded, when high grade scrap is available in-house and when 
depreciated conventional plant is due for replacement. (Author) 


9578 (ETDE-GB-602) The development of an intelligent 
multi-burner control system at British Steel Tinplate, Ebbw 
Vale works. Future Practice Report, no. 15. British Steel Technical, 
Port Talbot (United Kingdom). Welsh Labs.; Department of Energy, 
London (United Kingdom). Energy Efficiency Office; AEA Environ- 
ment and Energy, Harwell (United Kingdom). Aug 1991. 52p. Order 
Number DE94742893. Source: OSTI; NTIS (US Sales Only). 

Produced under the Best Practice Programme. 

Work on an advanced intelligent burner control system was un- 
dertaken at the boiler plant at British Steel Tinplate, Ebbw Vale 
Works. The work began after an initial investigative project at 
British Steel Technical, Welsh Laboratories, and a practical phase 
of work at British Steel Tinplate, Trostre Works. The aim of the 
project was to optimise the operation of individual burners and to 
provide multiple burner stoichiometric control by analysing the 
waste gas in their common flue. This was to be achieved by using 
an expert system which contained information gathered by fuel 
technologists. (Author) 


9579 


(ETDE-GB-603) Achieving energy efficiency in the 
mattings industry. Energy Efficiency Office Good Practice Guide 
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Series, no. 65. Allot and Lomax, Reading (United Kingdom); De- 
partment of the Environment, London (United Kingdom). Energy 
Efficiency Office; Energy Technology Support Unit, Harwell (United 
Kingdom). 1993. 57p. Order Number DE94742903. Source: OSTI; 
NTIS (US Sales Only). 

This Guide aims to assist malting companies in the successful 
implementation of technology to improve energy efficiency. It gives 
practical advice on achieving energy savings that will significantly 
reduce costs directly proportional to the volume of malt produced, 
and help to make the industry less susceptible to reaction in the 
volatile energy procurement market. The topics covered are: Appli- 
cation of Energy Management Techniques; Control Systems; Unit 
Operations; Fuels, Alternatives Fuels and Technology; Efficient Use 
of Electricity; Combined Heat and Power (CHP) Systems; and 
Utility Services. The Guide concludes with a summary of easily ref- 
erenced advice including a check list for good practice and a list of 
references for further reading. (Author) 


9580 (KCP-613-5331) Practical applications of plasma 
surface modification. Smith, M.D. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Dec 1993. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. (CONF-9311164—1: international sym- 
posium on polymer surface modification: relevance to adhesion, 
Las Vegas, NV (United States), 3-5 Nov 1993). Order Number 
DE94004892. Source: OSTI; NTIS; GPO Dep. 

Radio frequency activated gas plasma is an environmentally con- 
scious manufacturing process which provides surface treatments 
for improved product quality. Plasma processing offers significant 
potential for reducing the use of solvents and other wet processing 
chemicals now used in surface treatments such as cleaning, acti- 
vation for bonding, and moisture removal. Plasma treatments are 
generally accomplished without creating hazardous waste streams 
to dispose of. Plasma process development and application is on- 
going at Allied Signal Inc., Kansas City Division. 


9581 (KTM/E-B—169) SULA Energy-efficient steel and 
metal production: Final report on the energy research 
programme 1988-1992. Hakulin, H. (ed.). Ministry of Trade and In- 
dustry, Helsinki (Finland). Energy Dept. 1993. 140p. (In Finnish). 
Project KTM-367/881/87. Order Number DE94740208. Source: 
OSTI; NTIS. 

SULA Research Programme. 

The objective of the SULA-programme has been to improve the 
energy-efficiency of the steel and base metals industry in Finland. 
The participants of the research work were: Helsinki University of 
Technology, Aabo Akademi, University of Oulu and The Technical 
Research Centre of Finland, as well as the branch companies 
Dalsbruk Oy Ab (Fundia), Imatra Steel Oy Ab, Outokumpu Oy and 
Rautaruukki Oy. The following processes have served as research 
objects: production of iron and steel, production of ferrochromium 
and stainless steel, production of copper and nickel, pyrometallur- 
gical production of zinc, strip casting of steel, rolling and heat 
treatment of steel, application of knowledge based technology and 
mathematical modelling in energy management and new methods 
for measuring the temperature. The programme started at the be- 
ginning of the year 1988 and lasted to the end of the year 1992, 
some projects continued until the middle of the year 1993. Several 
projects aimed at improving the energy efficiency of current pro- 
cesses. As far as the results of the research can be calculated, the 
savings per annum are estimated to be 800-1000 TJ. The most 
ambitious projects aim at creating new production processes. The 
strip casting project and the project for pyrometallurgical zinc pro- 
duction have advanced to the demonstration plant stage. If the 
research is successful, the specific energy consumption in the pro- 
duction of cold rolled sheet and zinc will be essentially reduced. In 
addition to the calculable energy-savings, the research programme 
has indirectly improved the energy economy. The results of some 
projects promote the export of technology. 


9582 (LA-12705-MS) A comparison of the dynamic stiff- 
ness of the Goldcrown GC-500 grinding machine for three 
slide designs. Bennett, J.G.; Goldman, P.; Williams, D.C.; Farrar, 
C.R. Los Alamos National Lab., NM (United States). Jan 1994. 
75p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract W-7405-ENG-36. Order Number DE94006492. Source: 
OSTI; NTIS; GPO Dep. 

This report provides a summary of the results obtained from the 
calculations that compare the dynamic stiffness of three slide de- 
sign systems for the Goldcrown GC-500 centerless grinder; it also 
describes the models and procedures used to develop the calcula- 
tions, the assumptions made, and the details that went into 
performing this work. The authors developed analytical models of 
the three Goldcrown slide designs and performed several computa- 
tional studies to determine the dynamic stiffness of the designs. 
The three slide systems are hereafter referred to as the plane 
slide, the INA slide, and the polymer-coated slide. The plane slide 
is the dovetail slide and way traditionally used in machine tool de- 
signs. The INA slide is a design created by Goldcrown using INA 
Bearing Company recirculating roller bearings, and dampers on a 
rail guideway. The polymer-coated slide is a design using a low 
friction polymer coating for a modified plane slide system. A study 
of the drawings indicated that a comparison could be made, within 
a reasonable amount of time and effort, that would be indicative of 
the dynamic stiffness of the three designs if the machine was 
modeled as being composed of the following seven structural com- 
ponents: (1) the base, (2) the swivel plate, (3) the lower slide, (4) 
the upper housing, (5) the regulating wheel housing, (6) the ball 
screw, and (7) the in-feed body. 


9583 (MTI-89TR11) High-speed electrical motor evalua- 
tion. Mechanical Technology, Inc., Latham, NY (United States). 3 
Feb 1989. 76p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC07-881D12788. Order Number 
DE94004750. Source: OSTI; NTIS; GPO Dep. 

Under this task, MT! conducted a general review of state-of-the- 
art high-speed motors. The purpose of this review was to assess 
the operating parameters, limitations and performance of existing 
motor designs, and to establish commercial sources for a motor 
compatible with the requirements of the Brayton-cycle system. Af- 
ter the motor requirements were established, a list of motor types, 
manufacturers and designs capable of achieving the requisite per- 
formance was compiled. This list was based on an in-house 
evaluation of designs. Following the establishment of these 
options, a technical evaluation of the designs selected was con- 
ducted. In parallel with their evaluations, MTIl focused on the 
establishment of commercial sources. 


9584 (NEDO-P-—9223) Investigation of feasibility of intro- 
ducing a waste heat energy cascade utilization system. New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1993. 271p. (in Japanese). Order Number 
DE94744245. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

According to the long-term energy demand forecast in Japan, 
the energy supply and its final consumption will increase by 30% in 
fiscal 2010 on the fiscal 1989 level, and the consumption in the 
public welfare sector will increase by 60%. Against this 
background, the purpose of this investigation is to examine the fea- 
sibility of introducing a regional system to utilize cascade energy 
from industrial waste heat, from the viewpoint of thermal energy. 
First, the end-user energy demand level in the public welfare sec- 
tor is examined, and the necessity of using industrial waste heat 
energy to meet this demand is described. Then, heat exchanger 
and energy transportation system to improve the efficiency of using 
industrial waste heat energy are discussed. In addition, a method 
of studying waste energy from the industrial sector, a method of 
determining the energy demand level in the public welfare sector, 
and a method of integrating them are presented. Furthermore, the 
feasibility of introducing a cascade energy utilization system in 
Kanagawa Prefecture is examined. 163 figs., 94 tabs. 


9585 (NEI-DK-1367) Pressalit A/S, a firm which is a model 
for the efficient use of energy: Concluding report. Pressalit 
A/S, Ry (Denmark). Sep 1993. 58p. (in Danish). Contract ENS- 
51191-91.0093. Order Number DE94740145. Source: OSTI; NTIS. 

The Danish firm Pressalit A/S produces toilet seats made of a 
plastic material and bathroom equipment for elderly and disabled 
people. 90% of its products are exported and it employs 290 peo- 
ple. It has been chosen as one of 6 Danish firms which serve as 
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models for the most efficient use of energy. The firm's amount and 
forms of energy consumption and methods of saving energy are 
described in detail. Most energy is used in relation to the ventila- 
tion system in the factory hall where the plastic components of the 
bathroom equipment are moulded in forms, here the quality of the 
air must be high in consideration for the health of the workers. The 
extent of necessary ventilation was reduced by 25% of electricity 
consumption and a further 3% was saved by lowering the tempera- 
ture of the air blown into the hall. Energy savings were achieved 
by improving the general efficiency of the factory's compressors 
(reducing leakage etc.), cutting down on the lighting systems, 
installing automatic switch-off systems and adding reflectors. Moni- 
toring of electricity, heat and water consumption was initiated by 
the firm. Savings in electricity consumption amounted to 15%, re- 
sulting from an investment of 85.000 Danish kroner. After one 
boiler was removed and the other retrofitted with new insulation 
material and with various new components, oil consumption 
dropped by 40%. (AB) 


9586 (NEI-DK-1405) Recuperative crucible furnace for 
aluminium melting: installation and evaluation in a die-casting 
foundry. Hall, O. (Sydkraft Konsult AB (Sweden)). Nordisk 
Gasteknisk Center, Hoersholm (Denmark). Oct 1993. 34p. (In 
Swedish). Order Number DE94740138. Source: OSTI; NTIS. 

An efficient gas-fired furnace for aluminium melting is evaluated 
in Vaernamo Pressgijuteri in Vaernamo, Sweden. Measurement re- 
sults show a 50% energy cut compared with a conventional gas 
fired crucible furnace. The furnace can compete with an electrically 
heated furnace by 15% lower annual cost. Originally, the foundry 
had gas fired furnaces with cold air burners serving four 
die-casting machines. One furnace has been replaced by a recu- 
perative, well insulated gas fired furnace, manufactured by 
Schmitz+Apelt LOI, type Recumelt 300. It melts about 145 tons of 
aluminium per year and has a melting capacity of 150 kg/h. The 
combustion air is preheated to about 400 deg. C in the recupera- 
tor. Energy losses during melting and holding are small owing to 
the thick insulation that mainly consists of ceramic fibre. The fur- 
nace has been in use since September 1992. During this time 
improvements have been made regarding a new construction of 
the furnace top and a conversion from 2-step regulation to infinitely 
variable regulation. Low surface temperature and noise level make 
a good work environment for the operator. By measurement test 
results energy balances have been established for the cold air 
burner furnace as well as for the recuperative furnace. Measure- 
ments during varying production conditions and holding have also 
made it possible to calculate the energy use per kg melted alu- 
minium as a function of the annual production. CO2 emissions 
have been reduced by 50% due to lower energy use but using pre- 
heated combustion air has increased the NO, emissions with 40%. 
Owing to SEK 40.000 lower energy cost per year the increased in- 
vestment of SEK 84.000 is paid off in about two years compared 
with a conventional cold air burner furnace. (AB) 


9587 (NREL/TP-4636153) Feasibility study for the recy- 
cling of nickel metal hydride electric vehicle batteries: Final 
report. Sabatini, J.C. (Little (Arthur D.), Inc., Cambridge, MA 
(United States)); Field, E.L.; Wu, |.C.; Cox, M.R.; Barnett, B.M.; 
Coleman, J.T. National Renewable Energy Lab., Golden, CO 
(United States); Little (Arthur D.), Inc., Cambridge, MA (United 
States). Jan 1994. 99p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE94000268. Source: OSTI; NTIS; GPO Dep. 

This feasibility study examined three possible recycling pro- 
cesses for two compositions (AB2 and ABs) of nickel metal hydride 
electric vehicle batteries to determine possible rotes for recovering 
battery materials. Analysts examined the processes, estimated the 
costs for capital equipment and operation, and estimated the value 
of the reclaimed material. They examined the following three pro- 
cesses: (1) a chemical process that leached battery powders using 
hydrochloric acid, (2) a pyrometallurical process, and (3) a physical 
separation/chemical process. The economic analysis revealed that 
the physical separation/chemical process generated the most rev- 
enue. 


9588 (NYSERDA-93-16) Secondary materials: Engineer- 
ing properties, environmental consequences, and social and 
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economic impacts: Final report. Breslin, V.; Reaven, S.; 
Schwartz, M.; Swanson, L.; Zweig, M.; Bortman, M.; Schubel, J. 
State Univ. of New York, Stony Brook, NY (United States). Waste 
Management Inst. Aug 1993. 227p. Sponsored by New York State 
Energy Research and Development Authority, Albany, NY (United 
States). Source: OSTI; New York State Energy Research and De- 
velopment Authority, Two Rockefeller Plaza, Albany, NY 12223. 
This report investigates two secondary materials, plastic lumber 
made from mixed plastic waste, and cement blocks and structures 
made with incinerator ash. Engineering properties, environmental 
impacts, and energy costs and savings of these secondary materi- 
als are compared to standard lumber products and cement blocks. 
Market capacity and social acceptance of plastic lumber and stabi- 
lized ash products are analyzed. These secondary materials 
apparently have potential markets; however, their economic value 
is primarily that they will not take up landfill space. For plastic lum- 
ber and stabilized incinerator ash products, marine and highway 
construction seem ideal public works applications. Incinerator ash 
may be suitable to use in seawalls, jetties, fishing reefs, highway 
barriers, and roadbed applications. Docks, piers, highway sound 
barriers, parking stops, and park furniture may all be made from 
plastic lumber. To encourage public acceptance and improve the 
market potential of secondary materials, these activities could be 
beneficial: industry should emphasize developing useful, long-lived 
products; industry and governments should create product perfor- 
mance criteria; government should provide rigorous testing and 
demonstration programs; and government and industry should co- 
operate to improve public outreach and educational programs. 


9589 (ORNL/FTR-4792) Travel to the Netherlands and 
Germany to attend meetings on industrial heat pumps, thermal 
storage, and industrial process integration: Foreign trip re- 
port, September 27—October 6, 1993. Olszewski, M. Oak Ridge 
National Lab., TN (United States). 10 Nov 1993. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94003556. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveller participated in the third IEA Annex 21 experts 
meeting. This annex deals with global environmental benefits po- 
tentially achievable through the implementation of industrial heat 
pumps. The purpose of this meeting was to complete preparations 
for each national team study. The computer codes developed for 
the analysis were reviewed and suggested changes were dis- 
cussed. The traveller then attended a meeting to review progress 
in the US-German bilateral effort to develop advanced thermal 
storage technology. The trip was completed with a meeting to com- 
plete planning for a new IEA agreement in the area of process 
integration for energy intensive industries. Agreement was reached 
on the scope of the agreement, the wording of the agreement, the 
descriptions of the two initial tasks, and the criteria for judging pro- 
posals for operating agents for each task. 


9590 (ORNL/Sub-86-SE793C/1) Product technology and 
market assessment for silicon carbide whisker reinforced alu- 
mina heat-exchanger tubes: Final report. Loutfy, R.O. (Materials 
and Electrochemical Research Corp., Tucson, AZ (United States)); 
Withers, J.C.; Chakravarti, D. Oak Ridge National Lab., TN (United 
States); Materials and Electrochemical Research Corp., Tucson, 
AZ (United States); Arizona Univ., Tucson, AZ (United States). Oct 


1993. 8ip. Sponsored by USDOE, Washington, 
States). DOE Contract AC05-840R21400. 
DE94006111. Source: OSTI; NTIS; GPO Dep. 
This report describes a study designed to deveiop an 
assessment of key performance features, desirable technical speci- 
fications and market potential for silicon carbide whisker-reinforced 
alumina (henceforth SCWRA) tubes for heat exchanger applica- 
tions in a number of industries. The results of the first stage of a 
Delphi study conducted in the US market are presented. The sec- 
ond phase of the study is in progress. The first stage results 
suggest that there is a small market for SCWRA tubes in heat ex- 
changer applications. The market is expected to grow steadily 
during the 1990's. With appropriate performance specifications and 
competitive pricing, growth should come from (a) new applications 
that permit recovery in cases that were previously infeasible and 
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(b) selective, partial substitution and replacement of current ceram- 
ics and metal/ceramic composites in existing applications. We 
identify key performance factors and detailed specifications needed 
in six designated industries (primary metals, fabricated metals, 
chemicals, glass, utility and incinerators). Reliability, durability and 
low maintenance costs emerge as critical performance factors 
across these industries. The data show that although ceramics are 
recognized as having better properties, enhancing reliability and 
durability and thus improving maintenance cost performance is a 
key priority. Such improvements, reflected in the objectives for 
SCWRA tubes, should facilitate adoption in both new and existing 
applications. At this time, we are unable to assess market size di- 
rectly. However, expert judgment provided indices tracking the 
projected market for heat exchanger tubes from 1990 to 2005. 


9591 (PNL-SA-22565) Opportunities for international col- 
laboration in industrial pollution prevention. Young, J.K.; 
Fowler, K.M. Pacific Northwest Lab., Richland, WA (United States). 
Aug 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9308137-9: 
1993 summer national American Institute of Chemical Engineers 
(AIChE) conference, Seattle, WA (United States), 15-18 Aug 1993). 
Order Number DE94004259. Source: OSTI; NTIS; GPO Dep. 

The goal of this paper is to describe international research 
opportunities for in-process reduction of wastes from industrial pro- 
cesses. Written responses from 52 researchers were obtained from 
15 different countries in mid-1992. Each researcher provided infor- 
mation about products to reduce waste in industrial processes and 
recommended joint activities and mechanisms for working collabo- 
ratively with the United States. 


9592 (PNL-SA—22630) Application of different levels of 
simulation to solid waste management systems. Holter, G.M.; 
Shaver, S.R.; Armacost, L.L.; Ross, T.L. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-931187—1: 9. international conference on solid 
waste management and secondary materials, Philadelphia, PA 
(United States), 14-17 Nov 1993). Order Number DE94004761. 
Source: OSTI; NTIS; GPO Dep. 

Simulation techniques can be effectively applied to solid waste 
management systems, as an aid to understanding and analyzing 
existing systems or as part of the planning and design of new sys- 
tems. Analysis of these systems using simulations can proceed at 
various levels of detail, depending on particular needs of the analy- 
sis (i.e., the questions for which answers are sought). This paper 
discusses the major system dimension variables for simulation of 
solid waste management systems, and how they can be related to 
each other to plan or understand a solid waste management sys- 
tem. Examples of the simulations at different levels of detail are 
included. In addition, the selection of appropriate simulation tools is 
addressed. 


9593 (PNL-SA-23134) Exploring opportunities for work- 
ing together in the Pacific Northwest to solve solid waste 
problems. Stapp, D.C.; Khawaja, A. Pacific Northwest Lab., Rich- 
land, WA (United States). Nov 1993. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
(CONF-931165—1: Conference on transboundary/international is- 
sues, Victoria (Canada), 8-10 Nov 1993). Order Number 
DE94004773. Source: OSTI; NTIS; GPO Dep. 

Industry, state and local government, university, and US Depart- 
ment of Energy national laboratory representatives gathered in 
September 1993 to discuss ways to reduce environmental impacts 
of municipal and industrial waste. First day focused on industry 
and local government perspectives regarding problems they are 
facing relative to managing solid waste, minimizing waste genera- 
tion during production of goods and services, and utilizing 
secondary materials in production. Included in discussions were 
technologies currently employed in the marketplace and future 
technology development and/or needed policy changes. Second 
day focused on approaches that various industry and governmental 
sectors are taking to develop solutions. Strategies for establishing 
a regional partnership were discussed. 
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Refer also to citation(s) 8534, 8721, 9244, 9462, 9533, 9584, 
9588, 9592, 9593 


9594 (DOE/CE/27504-T8) Coordination of energy and air 
quality management. Urban Consortium for Technology Initiatives 
(United States). Energy Task Force; Seattle City Light Dept., WA 
(United States). Energy Management Services Div.; Public Tech- 
nology, Inc., Washington, DC (United States). Dec 1992. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90CE27504. Order Number DE94005839. Source: 
OSTI; NTIS; GPO Dep. 

The project had two goals: first, to demonstrate industrial firms 
can improve plant energy efficiency as air pollution emissions are 
reduced; second, to demonstrate that both Seattle City Light and 
PSAPCA could more effectively accomplish their individual objec- 
tives through mutual cooperation, even though the two agencies 
have very different missions. The cooperative efforts promised ben- 
efits for all the parties involved. Seattle City Light hoped that 
PSAPCA's knowledge of the likely developments in air pollution 
controls would help the utility better target energy conservation op- 
portunities among its industrial customers. PSAPCA hoped that the 
financial assistance offer by Seattle City Light through its conserva- 
tion programs would make industry less resistant to PSAPCA 
enforcement of new air pollution control regulations. Finally, individ- 
ual industrial firms could mitigate some of the cost of meeting the 
new air pollution control standards. The results of the project were 
mixed. CEAM did demonstrate that industrial plants can improve 
energy efficiency as they reduce air pollution emissions, but the re- 
lationship between air pollution reduction and energy consumption 
is complicated; and the project was less successful in meeting its 
second goal. The project design did not include a measure by 
which results could be compared against what the two agencies 
would have accomplished had they not collaborated. Moreover, the 
project could have benefited substantially from a more complete 


implementation plan and the production of data quantifying the en- 
ergy conservation potential resulting from the development of more 
stringent air pollution control regulations for each of Seattle’s major 
industries. 


9595 (DOE/IR/05106—8) Urban energy management today: 
Ten year compendium of UCETF programs: Products and 
expertise of the Urban Consortium Energy Task Force, 1979- 
1989. Urban Consortium for Technology Initiatives (United States). 
Energy Task Force; Public Technology, Inc., Washington, DC 
(United States). Jan 1990. 67p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-781R05106. Order 
Number DE94003670. Source: OSTI; NTIS; GPO Dep. 

The reports listed in this Overview summarize projects conducted 
through the Urban Consortium Energy Task Force by local govern- 
ment staff who have defined and implemented many of the energy 
strategies described above. Reports from their projects illustrate ef- 
fective approaches to plan and implement these strategies, as well 
as software tools, surveys, and technical instruments valuable to 
other local government officials conducting similar projects. 


9596 (KTWE-B-149) District heating research in Finland: 
Report on the research programme 1988-1993. Maekelae, T. 
Ministry of Trade and Industry, Helsinki (Finland). Energy Dept. 
1993. 70p. Project KTM-264/881/90. Order Number DE94740209. 
Source: OSTI; NTIS. 

Published in Finnish as report no B146 'Kaukolaemmityksen 
tutkimus Suomessa’. 

The research area Reliability includes evaluation of the impact of 
network structure planning on heat supply reliability as well as a 
development of methods for analysing the condition of an under- 
ground district heating pipeline and for avoiding water hammers 
during operation. The research area Economy includes research 
on the organizational questions of district heating utilities, analyses 
of the economical processes of municipal utilities versus share- 
company based utilities, development of a new method for cost 
allocation in a combined-heat-and-power-plant, and principles for 
the allocation of capacity costs between different customers, based 
on their real capacity requirements. New methods for production 
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optimization have been developed. New possibilities for lower net- 
work construction costs and lower pumping costs and better 
methods for cooling of circulation water have also been suggested. 
The research area Basic Research contains calculations of thermal 
stresses on the pipes during operation and a testing procedure for 
CFC-free pipes. Possibilities to utilize district heating networks for 
data transmission have been examined, as well as the heating ef- 
fect demand of buildings heated by district heating. The research 
area New Systems and Applications includes research on con- 
sumer installations, the development of a new method to balance 
the radiator network in a building, evaluation of the technical and 
economical possibilities of telemetering, development of a method 
for heat load forecasting, and profitability evaluations of district 
cooling in Finnish conditions, 


9597 (LBL-34431) Analysis of PG&E’s residential end-use 
metered data to improve electricity demand forecasts — final 
report. Eto, J.H.; Moezzi, M.M. Lawrence Berkeley Lab., CA 
(United States). Dec 1993. 149p. Sponsored by USDOE, Washing- 
ton, DC (United States);California Inst. for Energy Efficiency, 
Berkeley, CA (United States);California Energy Resources Conser- 
vation and Development Commission, Sacramento, CA (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94006335. Source: OSTI; NTIS; GPO Dep. 

This report summarizes findings from a unique project to improve 
the end-use electricity load shape and peak demand forecasts 
made by the Pacific Gas and Electric Company (PG&E) and the 
California Energy Commission (CEC). First, the direct incorporation 
of end-use metered data into electricity demand forecasting models 
is a new approach that has only been made possible by recent 
end-use metering projects. Second, and perhaps more importantly, 
the joint-sponsorship of this analysis has led to the development of 
consistent sets of forecasting model inputs. That is, the ability to 
use a common data base and similar data treatment conventions 
for some of the forecasting inputs frees forecasters to concentrate 
on those differences (between their competing forecasts) that stem 
from real differences of opinion, rather than differences that can be 
readily resolved with better data. The focus of the analysis is resi- 
dential space cooling, which represents a large and growing 
demand in the PG&E service territory. Using five years of end-use 
metered, central air conditioner data collected by PG&E from over 
300 residences, we developed consistent sets of new inputs for 
both PG&E’s and CEC’s end-use load shape forecasting models. 
We compared the performance of the new inputs both to the inputs 
previously used by PG&E and CEC, and to a second set of new 
inputs developed to take advantage of a recently added modeling 
option to the forecasting model. The testing criteria included ability 
to forecast total daily energy use, daily peak demand, and demand 
at 4 P.M. (the most frequent hour of PG&E’s system peak de- 
mand). We also tested the new inputs with the weather data used 
by PG&E and CEC in preparing their forecasts. 


9598 (NEI-DK-1395) Re-use of waste product from waste 
incineration plant with flue gas cleaning system based on 
limestone. Johansen, N.H.; Sandemand, J.P. Faxe Kalkbrud A/S, 
Copenhagen (Denmark); Lamina Filter, Aalborg (Denmark). Jun 
1993. 70p. (in Danish). Order Number DE94740103. Source: 
OSTI; NTIS. 

A description of a pilot investigation of the influence of conditions 
of operation on the efficiency of the cleaning, and on the waste 
product, in relation to dry cleanup of the flue gas from Danish 
waste incineration plants. The overall aim was to investigate poten- 
tials for making use of the waste product by development and 
re-use of the product’s content of calcium chloride. Another aim 
was to examine the possibilities for initiating cleaner technologies 
in this field. The prognosis for the amount of dry/half-dry waste 
products from flue gas cleanup processes at all Danish waste in- 
cineration plants is 30,000 tons p.a. with a total calcium chloride 
content of 6,000 tons. The plant taken as an example and the 
process employed there are described in addition to the test pro- 
cesses. It was shown that the lowering of operational temperatures 
had a positive influence on the limestone consumption in the flue 
gas cleaning process but increased the risk of corrosion in the sys- 
tem. If limestone with a high specific surface is used, a lower 
consumption of limestone results, but to a lesser degree in the 
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case of hydrate limestone. Here pressure losses above the filter 
rose by 12% which results in a 12% higher operational cost. It was 
generally concluded that the lowering of operational temperature 
does not result in problems regarding the filters as long as the in- 
jection of water dose not take place in this relation. (AB) 


9599 (NEI-DK-1420) Electricity savings in distribution 
and supply companies. Bruun og Soerensen Energiteknik A/S, 
Aarhus (Denmark). Jun 1998. 120p. (in Danish). Contract ENS- 
51191-92.0039. Order Number DE94740158. Source: OST]; NTIS. 

Prepared for Varde Kommune, Forsyningsafdelingen. 

Potentials for making the distribution of electricity, water and 
heating more efficient in the municipality of Varde in Denmark, and 
for saving electricity in relation to supply operations, were exam- 
ined. It was found that energy savings could best be achieved by 
optimizing operations. Measurements taken during the course of 
the project are presented. It was concluded that a large percentage 
(ca. 15-20%) of the electricity consumption was used in relation to 
pumping operations. Emphasis is laid on this subject. (AB) 


9600 (NEI-DK-1450) Engineering report for NO, reduction 
by means of natural gas injection and reburning: Demonstra- 
tion project in the waste-fueled power-and-heat plant at 
Herning. Nordisk Gasteknisk Center, Hoersholm (Denmark). 
[1993]. 24p. (In Danish). Order Number DE94743459. Source: 
OSTI; NTIS. 

There is a growing concern about NO, emission from waste in- 
cineration plants. Reburning as a NO, reduction technique is best 
known for coal combustion, and industrial scale testing has been 
related to coal-fueled power plants. Recently two industrial-scale 
waste incinerating plants in Rochester, USA; and Malmoe, Swe- 
den, respectively have been successfully tested. Two used 
techniques differ in gas injection location: either in the primary 
combustion zone close to gratings, or in the reburning zone above 
the primary combustion zone. The Herning municipal waste pro- 
cessing plant will be the demonstration plant for testing of both 
methods of reburning in order to reduce the NO, emission by 50%. 
Initial tests comprehend flow modelling, air distribution optimization, 
flue gas recirculation and gas injection, as well as heat loads and 
temperature profile. Specifications for nozzle dimensioning and 
other essential reburning installations are given. This demonstra- 
tion plant is under construction by Voelund Ecology Systems and is 
to be implemented medio 1994. Rebuming test results should be 
available in spring 1995. (EG) 


9601 (NREL/TP-430-5518) Polyvinyl chioride plastics in 
municipal solid waste combustion: Impact upon dioxin emis- 
sions: A synthesis of views. National Renewable Energy Lab., 
Golden, CO (United States); Solid Waste Association of North 
America, Silver Spring, MD (United States). Apr 1993. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC02-83CH10093. Order Number DE93010013. Source: 
NTIS; GPO Dep. 

This report examines the issue of whether the polyvinyl chloride 
(PVC) plastics content of municipal solid waste (MSW) is a signifi- 
cant contributor to emissions of chlorinated dibenzo-p-dioxins 
(dioxins) that are associated with MSW combustion. Indications 
based on a consideration of this issue are developed through a 
synthesis of available information. While there is convincing experi- 
mental evidence that various conditions can cause production of 
dioxins when PVC is thermally treated, a fundamental issue that 
remains to be solved is how these findings relate to operating con- 
ditions that are characteristic of well designed, maintained and 
operated MSW combustion facilities, equipped with modern air pol- 
lution controls. These findings largely have been derived from 
laboratory or pilot scale experimentation and from full-scale studies 
that have carried out at facilities of varying design and purpose. 


OSTI; 


9602 (NREL/TP-430-6082) Oxygen-enriched coincinera- 
tion of MSW and sewage sludge: Final report. National 
Renewable Energy Lab., Golden, CO (United States); Air Products 
and Chemicals, Inc., Allentown, PA (United States). Jan 1994. 
147p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-83CH10093. Order Number DE94000273. 
Source: OSTI; NTIS; GPO Dep. 
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Federal regulations banning ocean dumping of sewage sludge 
coupled with stricter regulations on the disposal of sewage sludge 
in landfills have forced municipalities, especially those in the north- 
east United States, to consider alternate methods for disposal of 
this solid waste. Coincineration of municipal solid waste (MSW) 
and sludge has proven to be economically attractive for both Eu- 
rope and Japan, but has not yet proven to be a viable sludge 
disposal technology in the United States because of a history of 
operational problems in existing facilities. The most prevalent prob- 
lem in coincinerating MSW and a dewatered sewage sludge (15 to 
25% solids) is incomplete sludge combustion. Incomplete sludge 
combustion is primarily a function of sludge particle size, occurring 
when the surface of the sludge particle dries and hardens, while the 
inner mass is unaffected. This phenomenon is commonly referred 
to in the industry as the “hamburger effect.” In an effort to promote 
technology development in this area, Air Products and Chemicals, 
Inc. teamed with the US Department of Energy (DOE) through the 
National Renewable Energy Laboratory (NREL) to evaluate a new 
process being developed for the disposal of a dewatered sewage 
sludge, “Oxygen-Enriched Coincineration of MSW and Sewage 
Sludge.” This report provides a comprehensive summary of the pi- 
lot demonstration test program for oxygen-enriched coincineration 
of MSW and sewage sludge. This report describes tne pilot test fa- 
cility, instrumentation, and methods of data collection and data 
analyses; describes how the tests were executed; and discusses 
the test results. Recommendations for the future development of 
this technology in the current marketplace are also provided. 


9603 (PNL-8974) Analysis of operating alternatives for 
the Naval Computer and Telecommunications Station Cogen- 
eration Facility at Naval Air Station North Island, San Diego, 
California. Parker, S.A.; Carroll, D.M.; McMordie, K.L.; Brown, 
D.R.; Daellenbach, K.K.; Shankle, S.A.; Stucky, D.J. Pacific North- 
west Lab., Richland, WA (United States). Dec 1998. 151p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94004752. Source: 
OSTI; NTIS; GPO Dep. 

The Naval Facilities Engineering Command Southwestern Divi- 
sion commissioned Pacific Northwest Laboratory (PNL), in support 
of the US Department of Energy (DOE) Federal Energy Manage- 
ment Program (FEMP), to determine the most cost-effective 
approach to the operation of the cogeneration facility in the Naval 
Computer and Telecommunications Station (NCTS) at the Naval Air 
Station North Island (NASNI). Nineteen alternative scenarios were 
analyzed by PNL on a life-cycle cost basis to determine whether to 
continue operating the cogeneration facility or convert the plant to 
emergency-generator status. This report provides the results of the 
analysis performed by PNL for the 19 alternative scenarios. A 
narrative description of each scenario is provided, including infor- 
mation on the prime mover, electrical generating efficiency, thermal 
recovery efficiency, operational labor, and backup energy strategy. 
Descriptions of the energy and energy cost analysis, operations 
and maintenance (O&M) costs, emissions and related costs, and 
implementation costs are also provided for each alternative. A 
summary table presents the operational cost of each scenario and 
presents the result of the life-cycle cost analysis. 


3209 Education and Public Relations 
Refer also to citation(s) 9274, 9482, 9544 


9604 (DOE/CE/27504-T7) Minority marketing for resource 
conservation: A research project to study methods of out- 
reach in Hispanic minority communities regarding issues of 
energy and resource conservation. Urban Consortium for Tech- 
nology Initiatives (United States). Energy Task Force; Tucson 
Office of Energy and Environment, AZ (United States); Public Tech- 
nology, Inc., Washington, DC (United States). Jun 1993. 75p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90CE27504. Order Number DE94005840. Source: 
OSTI; NTIS; GPO Dep. 

The Minority Marketing Program established baseline environ- 
mental informational data related to City of Tucson minority 
communities. The data is intended to be used to further develop 





the energy conservation, environmental education and neighbor- 
hood outreach programs. The goal of these new programs is to 
positively affect the participating rates of all City sponsored 
community environmental programs with a special emphasis on mi- 
nority communities. The Minority Marketing Program developed a 
survey, in conjunction with the University of Arizona, to establish a 
database of environmental awareness information City-wide but 
with a special emphasis on an area composed of 10 census tracts 
within a primarily Hispanic community. This survey was constructed 
using federal non-proprietary software entitled Questionnaire Pro- 
gramming Language (QPL) and was administered as a computer 
assisted telephone interview (CATI), as well as a total design 
method mail-out survey. This approach produced data that is reli- 
able within + 5%. It will also establish a database against which 
future data can be compared. 
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Refer also to citation(s) 8088, 8665, 8666, 8667, 8668, 11343 


9605 (DOE/AL/44658-T2) Fuel property effects on engine 
combustion processes: Annual report, January 1, 1993- 
December 31, 1993. Cernansky, N.P. Drexel Univ., Philadelphia, 
PA (United States). Dept. of Mechanical Engineering and Mechan- 
ics. 10 Jan 1994. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG04-87AL44658. Order Number 
DE94005529. Source: OSTI; NTIS; GPO Dep. 

Our engine studies have concentrated on 2 areas of interest to 
autoignition and emissions from engines. In the first, we 
investigated the effect of nitric oxide (NO) on the reactivity and au- 
toignition behavior of 87 PRF. In the second study, we continued 
work on the effects of blending ethers on the reactivity and au- 
toignition of a primary reference fuel blend, 87 PRF, with emphasis 
placed on the chemical interactions between ethers and the base- 
line fuel. The effects of nitric oxide (NO) on the reactivity and 
autoignition behavior of 87 PRF were examined in our research 
engine under motored conditions at compression ratios of 5.2 and 
8.2. The most significant conclusions of our study are: (1) nitric ox- 
ide does interact with the hydrocarbon oxidation at conditions 
typically experienced by the end gas in a fired engine; (2) the ef- 
fect is complex and, depending on the reaction environment, the 
same concentration of NO can produce dramatically different re- 
sults. These results are particularly important given the fact that 
residual fractions and recycled exhaust gases in spark ignited en- 
gines typically result in about 200-600 ppm of NO in the unburned 
charge. The octane enhancing ethers, MTBE, ETBE, TAME, and 
DIPE, were blended into 87 PRF at a constant 0 atom fraction of 
1.94% in the fuel mixtures and the mixtures were tested under mo- 
tored conditions at our new compression ratio of 8.2. This new 
compression ratio allows studies on autoignition behaviors of 87 
PRF with and without ethers. The results showed that, when using 
87 PRF/ether mixtures, reactivity was significantly reduced as indi- 
cated by the higher inlet temperature required to initiate reactivity, 
significantly lower maximum CO concentration and the significantly 
higher inlet temperature required for autoignition. 


9606 (ORNL/FTR-4847) Travel to Japan to examine the 
character of ceramic materials used in gas turbine engines: 
Foreign trip report, October 30-November 13, 1993. 
Wereszezak, A.A. Oak Ridge National Lab., TN (United States). 22 
Nov 1993. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94004193. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The traveler visited numerous Japanese companies, research 
institutes, and universities affiliated with the New Energy and In- 
dustrial Technology Development Organization’s (NEDO) Ceramic 
Gas Turbine (CGT) program. Japan’s Ministry of International 
Trade and Industry (MITI) oversees the Agency of Industrial Sci- 
ence and Technology, which in turn oversees NEDO. The CGT 
program managed by NEDO has a 9-year duration, and their 
mission is to increase the thermal efficiency of small-to-medium- 
capacity (1000-kKW) gas turbine engines. Since that thermal 
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efficiency can be improved by increasing the turbine inlet tempera- 
ture in these engines, research and development (R&D) projects 
for heat-resistant ceramic materials and components technology 
are under way. The Japanese government, through NEDO and the 
Japan Fine Ceramics Center (JFCC), funds an all-expense-paid 
participation program whereby individuals from abroad, researching 
ceramic materials or components associated with gas turbine en- 
gines, are invited to Japan to discuss issues and exchange ideas 
associated with the CGT program with its contractors (private com- 
panies, research institutes, and universities). The traveler was a 
participant in this program and visited ten separate facilities. 


9607 (SAND—93-86S90C) Soot and liquid-phase fuel distri- 
butions in a newly designed optically accessible D.I. diesel 
engine. Dec, J.E. (Sandia National Labs., Livermore, CA (United 
States)); Espey, C. Sandia National Labs., Livermore, CA (United 
States). Oct 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DR00789. (CONF- 
9307164—1: 1993 diesel emission reduction workshop, La Jolla, 
CA (United States), Jul 1993). Order Number DE94005648. 
Source: OSTI; NTIS; GPO Dep. 

Two-dimensional (2-D) laser-sheet imaging has been used to 
examine the soot and liquid-phase fuel distributions in a newly de- 
signed, optically accessible, direct-injection Diesel engine of the 
heavy-duty size class. The design of this engine preserves the in- 
take port geometry and basic dimensions of a Cummins N-series 
production engine. It also includes several unique features to pro- 
vide considerable optical access. Liquid-phase fuel and soot 
distribution studies were conducted at a medium speed (1,200 
tpm) using a Cummins closed-nozzle fuel injector. The scattering 
was used to obtain planar images of the liquid-phase fuel distribu- 
tion. These images show that the leading edge of the liquid-phase 
portion of the fuel jet reaches a maximum length of 24 mm, which 
is about half the combustion bowl radius for this engine. Beyond 
this point virtually all the fuel has vaporized. Soot distribution mea- 
surements were made at a high load condition using three imaging 
diagnostics: natural flame luminosity, 2-D laser-induced incandes- 
cence, and 2-D elastic scattering. This investigation showed that 
the soot distribution in the combusting fuel jet develops through 
three stages. First, just after the onset of luminous combustion, 
soot particles are small and nearly uniformly distributed throughout 
the luminous region of the fuel jet. Second, after about 2 crank an- 
gle degrees a pattern develops of a higher soot concentration of 
larger sized particles in the head vortex region of the jet and a 
lower soot concentration of smaller sized particles upstream toward 
the injector. Third, after fuel injection ends, both the soot concen- 
tration and soot particle size increase rapidly in the upstream 
portion of the fuel jet. 


9608 (SAND—94-8521C) In-cylinder gas velocity measure- 
ments comparing crankcase and blower scavenging in a fired 
two-stroke cycle engine. Miles, P.C.; Green, R.M.; Witze, P.O. 
Sandia National Labs., Livermore, CA (United States). [1994]. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-940242-2: Society of Automo- 
tive Engineers (SAE) congress and exposition, Detroit, Ml (United 
States), 28 Feb - 3 mar 1994). Order Number DE94005752. 
Source: OSTI; NTIS; GPO Dep. 

The in-cylinder flow field of a Schnuerle (loop) scavenged two- 
stroke engine has been examined under conditions simulating both 
blower and crankcase driven scavenging. Measurements of the 
radial component of velocity were obtained along the cylinder cen- 
terline during fired operation at delivery ratios of 0.4, 0.6, and 0.8. 
Both mean velocity profiles and root mean square velocity fluctua- 
tions near top center show a strong dependence on the 
scavenging method. Complementary in-cylinder pressure measure- 
ments indicate that combustion performance is better under blower 
driven scavenging for the engine geometry studied. 
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9609 (DOE/ID/13074—-T10) DOE/KEURP site operator pro- 
gram: Year 3, Second Quarter Report, October 1-December 
31, 1993. Kansas State Univ., Manhattan, KS (United States). 
[1993]. 36p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FCO07-911D13074. Order Number 
DE94005832. Source: OSTI; NTIS; GPO Dep. 

Kansas State University, with funding support from federal, state, 
public, and private companies, is participating in the Department of 
Energy's Electric Vehicle Site Operator Program. Through partici- 
pation in this program, Kansas State is displaying, testing, and 
evaluating electric or hybrid vehicle technology. This participation 
will provide organizations the opportunity to examine the latest EHV 
prototypes under actual operating conditions. KSU has purchased 
several electric cars and proposes to purchase additional electric 
vehicles. KSU has purchased one G-Van built by Conceptor Indus- 
tries, Toronto, Canada and has procured two (2) Soleq 1993 Ford 
EVcort station wagons. During calendar year 1994, the Kansas’ 
electric vehicle program expects to purchase a minimum of four and 
a maximum of eleven additional electric vehicles. The G-Van was 
signed in order for the public to be aware that it was an electric ve- 
hicle. Financial participants’ names have been stenciled on the 
back door of the van. The Soleq EvCorts have not been signed. In 
order to demonstrate the technology as feasible, the EvCorts were 
deliberately not signed. The goal is to generate a public perception 
that this vehicle is no different from any similar internal combustion 
engine vehicle. Magnetic signs have been made for special func- 
tions to ensure sponsor support is recognized and acknowledged. 


9610 (NREL/TP-473-6227) Analysis of data from electric 
and hybrid electric vehicle student competitions. Wipke, K.B. 
(National Renewable Energy Lab., Golden, CO (United States)); 
Hill, N.; Larsen, R.P. National Renewable Energy Lab., Golden, 
CO (United States). Jan 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
(CONF-940242-1: Society of Automotive Engineers (SAE) 
congress and exposition, Detroit, MI (United States), 28 Feb - 3 
mar 1994). Order Number DE94000269. Source: OSTI; NTIS; 
GPO Dep. 

The US Department of Energy sponsored several student engi- 
neering competitions in 1993 that provided useful information on 
electric and hybrid electric vehicles. The electrical energy usage 
from these competitions has been recorded with a custom-built dig- 
ital meter installed in every vehicle and used under controlled 
conditions. When combined with other factors, such as vehicle 
mass, speed, distance traveled, battery type, and type of compo- 
nents, this information provides useful insight into the performance 
characteristics of electrics and hybrids. All the vehicles tested were 
either electric vehicles or hybrid vehicles in electric-only mode, and 
had an average energy economy of 7.0 km/kwh. Based on the per- 
formance of the “ground-up” hybrid electric vehicles in the 1993 
Hybrid Electric Vehicle Challenge, data revealed a | km/kwh energy 
economy benefit for every 133 kg decrease in vehicle mass. By 
running all the electric vehicles at a competition in Atlanta at sev- 
eral different constant speeds, the effects of rolling resistance and 
aerodynamic drag were evaluated. On average, these vehicles 
were 32% more energy efficient at 40 km/h than at 72 km/h. The 
results of the competition data analysis confirm that these engi- 
neering competitions not only provide an educational experience 
for the students, but also show technology performance and im- 
provements in electric and hybrid vehicles by setting benchmarks 
and revealing trends. 
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3308 Alternative Fuels 
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9611 (ANL/ES/CP-81549) Cost-effectiveness of control- 
ling emissions for various alternative-fuel vehicle types, with 
vehicle and fuel price subsidies estimated on the basis of 
monetary values of emission reductions. Wang, M.Q. Argonne 
National Lab., IL (United States). [1993]. 24p. Sponsored by US- 
DOE, Washington, DC (United States);California Inst. for Energy 
Efficiency, Berkeley, CA (United States). DOE Contract W-31109- 
ENG-38. (CONF-9308197—1: Conference on transportation and 
energy strategies for a sustainable transportation system, Pacific 
Grove, CA (United States), 22-25 Aug 1993). Order Number 
DE94004609. Source: OSTI; NTIS; GPO Dep. 

Emission-control cost-effectiveness is estimated for ten 
alternative-fuel vehicle (AFV) types (i.e., vehicles fueled with refor- 
mulated gasoline, M85 flexible-fuel vehicles [FFVs], M100 FFVs, 
dedicated M85 vehicles, dedicated M100 vehicles, E85 FFVS, 
dual-fuel liquefied petroleum gas vehicles, dual-fuel compressed 
natural gas vehicles [CNGVs], dedicated CNGVs, and electric vehi- 
cles [EVs]). Given the assumptions made, CNGVs are found to be 
most cost-effective in controlling emissions and E85 FFVs to be 
least cost-effective, with the other vehicle types falling between 
these two. AFV cost-effectiveness is further calculated for various 
cases representing changes in costs of vehicles and fuels, AFV 
emission reductions, and baseline gasoline vehicle emissions, 
among other factors. Changes in these parameters can change 
cost-effectiveness dramatically. However, the rank of the ten AFV 
types according to their cost-effectiveness remains essentially un- 
changed. Based on assumed dollars-per-ton emission values and 
estimated AFV emission reductions, the per-vehicle monetary value 
of emission reductions is calculated for each AFV type. Calculated 
emission reduction values ranged from as little as $500 to as much 
as $40,000 per vehicle, depending on AFV type, dollar-per-ton 
emission values, and baseline gasoline vehicle emissions. Among 
the ten vehicle types, vehicles fueled with reformulated gasoline 
have the lowest per-vehicle value, while EVs have the highest per- 
vehicle value, reflecting the magnitude of emission reductions by 
these vehicle types. To translate the calculated per-vehicle emis- 
sion reduction values to individual AFV users, AFV fuel or vehicle 
price subsidies are designed to be equal to AFV emission reduc- 
tion values. The subsidies designed in this way are substantial. In 
fact, providing the subsidies to AFVs would change most AFV 
types from net cost increases to net cost decreases, relative to 
conventional gasoline vehicles. 


9612 (CONF-930696—) Proceedings of the 1993 Windsor 
Workshop on Alternative Fuels. ORTECH International, Missis- 
sauga, ON (Canada). Oct 1993. 707p. Sponsored by USDOE, 
Washington, DC (United States). From Windsor workshop on alter- 
native fuels; Toronto (Canada); 14-16 Jun 1993. Order Number 
DE94003908. Source: OSTI; NTIS; GPO Dep. 

This report contains viewgraph papers on the following topics on 
alternative fuels: availability of alternative fueled engines and vehi- 
cles; emerging technologies; overcoming barriers to alternative 
fuels commercialization; infrastructure issues; and new initiatives in 
research and development. 


9613 (DOE/CE/27504-T11) Compressed natural gas fu- 
eled vehicles: The Houston experience. Urban Consortium for 
Technology Initiatives (United States). Energy Task Force; Houston, 
City of, TX (United States); Public Technology, Inc., Washington, 
DC (United States). [1993]. 141p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90CE27504. Order 
Number DE94005804. Source: OSTI; NTIS; GPO Dep. 

The report describes the experience of the City of Houston in 
defining the compressed natural gas fueled vehicle research scope 
and issues. It details the ways in which the project met initial ex- 
pectations, and how the project scope, focus, and duration were 
adjusted in response to unanticipated results. It provides examples 
of real world successes and failures in efforts to commercialize ba- 
sic research in adapting a proven technology (natural gas) to a 
noncommercially proven application (vehicles). Phase one of the 
demonstration study investigates, develops, documents, and dis- 
seminates information regarding the economic, operational, and 





environmental implications of utilizing compressed natural gas 
(CNG) in various truck fueling applications. The four (4) truck 
classes investigated are light duty gasoline trucks, medium duty 
gasoline trucks, medium duty diesel trucks and heavy duty diesel 
trucks. The project researches aftermarket CNG conversions for 
the first three vehicle classes and original equipment manufactured 
(OEM) CNG vehicles for light duty gasoline and heavy duty diesel 
classes. In phase two of the demonstration project, critical issues 
are identified and assessed with respect to implementing use of 
CNG fueled vehicles in a large vehicle fleet. These issues include 
defining changes in local, state, and industry CNG fueled vehicle 
related codes and standards; addressing vehicle fuel storage limi- 
tations; using standardized vehicle emission testing procedures 
and results; and resolving CNG refueling infrastructure implernenta- 
tion issues and related cost factors. The report identifies which 
CNG vehicle fueling options were tried and failed and which were 
tried and succeeded, with and without modifications. The conclu- 
sions include a caution regarding overly optimistic assessments of 
CNG vehicle technology at the initiation of the project. 


9614 (DOE/MC/23174-3551) Emissions R&D at GE/CRD 
coal-fueled diesel: Technology development methods for SO. 
and NO, removal from coal diesel exhaust. Cohen, M.R.:; 
Leonard, G.L.; Slaughter, D.M. GE Transportation Systems, Erie, 
PA (United States). Oct 1993. 59p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-88MC23174. 
Order Number DE94000076. Source: OSTI; NTIS; GPO Dep. 

Four processes were investigated at the GE Research and De- 
velopment Center (GE-CRD) for the removal of gaseous pollutants 
from the exhaust of a coal-fired diesel locomotive engine. The min- 
imum goal for emissions control was to reduce the pollutant levels 
at least to the levels of a conventional diesel engine. It should be 
noted, however, that some of the methods investigated were capa- 
ble of reducing emissions below these levels. Achieving the 
minimum goal requires a reduction of approximately 50% in SO2 
emissions and a 90 to 95% reduction in particulate emissions, the 
actual percentages varying with the fuel. NO, emissions from the 
coal diesel are approximately 50% of the conventional diesel level. 
The space limitations on board the locomotive present the greatest 
obstacle to the design of an emissions control system. The 
cleanup system must be compact as well as multifunctional. The 
development of a particulate collection device was undertaken by 
GE Environmental Services, Inc. (GEESI). Among the options they 
evaluated were high-temperature metal filters, cyclones, and a 
granular bed. The development of a cleanup method or SO2 and 
possibly NO, was undertaken at GE-CRD. A process was sought 
which could incorporate one of the particulate removal devices un- 
der consideration. Four processes utilizing three classes of 
sorbents — copper oxide, calcium-based, and sodium bicarbonate — 
were investigated for SO. capture: Two of these processes use 
copper oxide (CuO), a regenerable SO. sorbent. The CuSO, 
formed has the added property that it catalyzes the reduction of 
NO, to No in the presence of NH3. This NO, removal capability 
was tested for both CuO processes. 


9615 (DOE/PO-0009) Assessment of costs and benefits 
of flexible and alternative fuel use in the US transportation 
sector: Technical report twelve: Economic analysis of alterna- 
tive uses for Alaskan North Slope natural gas. USDOE 
Assistant Secretary for Policy, Planning and Program Evaluation, 
Washington, DC (United States). Dec 1993. 40p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94006100. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the Altemative Fuels Assessment, the Department of 
Energy (DOE) is studying the use of derivatives of natural gas, in- 
cluding compressed natural gas and methanol, as altemative 
transportation fuels. A critical part of this effort is determining po- 
tential sources of natural gas and the economics of those sources. 
Previous studies in this series characterized the economics of 
unutilized gas within the lower 48 United States, comparing its 
value for methanol production against its value as a pipelined fuel 
(US Department of Energy 1991), and analyzed the costs of devel- 
oping undeveloped nonassociated gas reserves in several 
countries (US Department of Energy 1992c). This report extends 
those analyses to include Alaskan North Slope natural gas that 
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either is not being produced or is being reinjected. The report in- 
cludes the following: A description of discovered and potential 
(undiscovered) quantities of natural gas on the Alaskan North 
Slope. A discussion of proposed altemative uses for Alaskan North 
Slope natural gas. A comparison of the economics of the proposed 
alternative uses for Alaskan North Slope natural gas. The purpose 
of this report is to illustrate the costs of transporting Alaskan North 
Slope gas to markets in the lower 48 States as pipeline gas, 
liquefied natural gas (LNG), or methanol. It is not intended to rec- 
ommend one alternative over another or to evaluate the relative 
economics or timing of using North Slope gas in new tertiary oil re- 
covery projects. The information is supplied in sufficient detail to 
allow incorporation of relevant economic relationships (for example, 
wellhead gas prices and transportation costs) into the Altemative 
Fuels Trade Model, the analytical framework DOE is using to eval- 
uate various policy options. 


9616 (ETDE-GB-525, pp. 67-81) Gas quality for landfill 
gas engines. Parry, C.G. (Wimpey Waste Management, Manch- 
ester (United Kingdom). Technical Centre). Department of Energy, 
London (United Kingdom). 1992. 152p. (CONF-9111334—: Power 
generation from landfill gas workshop, Solihull (United Kingdom), 
13 Nov 1991). In Power generation from landfill gas: Proceedings. 
Order Number DE94733278. Source: OSTI; NTIS (US Sales Only). 

To assess infinite technical detail the 1001 reactions or theoreti- 
cal problems which could be encountered in utilising LFG would be 
of little value, each depending heavily on the time of day week or 
year, the site input, method of operation and the very nature of the 
engine in which gas is to be combusted. The purpose of this paper 
is to review in generality likely causes and effects of utilisation of 
LFG in all forms of prime mover, and to prompt both discussion 
and thought identifying areas of risk and design considerations. 
(Author) 


9617 (ETDE-IT-94-01) Compressed hydrogen fuelled ve- 
hicle at ENEA: Status and development. Pede, G. (ENEA, 
Casaccia (Italy). Area Energetica); Ciancia, A. ENEA, Casaccia 
(Italy). Area Energetica. 1993. 14p. (CONF-9306298—1: European 
conference on new fuels and vehicles for clean air, Amsterdam 
(Netherlands), 22-23 Jun 1993). Order Number DE94739299. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The world’s 500 million road vehicles using internal combustion 
engines account for roughly half of global oil consumption and, in 
Italy, for about 50% of all nitrogen oxide and 90% of carbon 
monoxide emissions. In efforts to conserve petroleum reserves and 
reduce air pollution, research programs are being conducted to de- 
velop hydrogen fueled automotive engines. Hydrogen combustion 
products are carbon dioxide free, and when burned with a large 
excess of air, this fuel produces water vapour and only small 
amounts of nitrogen oxides. Hydrogen fueled vehicles can be 
made to operate in a dual fuel mode so as to allow the use of 
petrol or diesel fuel in travel over long distances. Currently, be- 
cause technical and economic difficulties relevant to hydrogen fuel 
storage limit driving range and payload (there are bulk and weight 
problems in compressed gas and metal hydride storage systems, 
and cost problems in cryogenic storage), only limited research pro- 
grams are being performed, mainly in Germany (by Mercedes 
Benz) and Japan. Some recent advances, however, relevant to re- 
search in gas storage and gaseous mixtures have been made by 
ENEA (the Italian Agency for New Technology, Energy and the En- 
vironment). This paper outlines the progress being made in 
ENEA’s research efforts which include the development of an elec- 
tronically controlled hydrogen fuel injection system prototype. 


9618 (ETDE/JP-mf-94744237) Investigation of the technol- 
ogy development status of alternate fuel vehicles. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1993. 73p. (In Japanese). Order Number 
DE94744237. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
The main purpose of the introduction of alternate fuel vehicles is 
to contribute to the reduction of pollution, the alternate energy for 
petroleum, and the energy saving. This report describes the inves- 
tigation of development status of methanol, natural gas and electric 
vehicles, which have high potentials as alternate fuel vehicles. 
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Characteristics of such alternate fuel vehicles as methanol, natural 
gas and electric vehicles are compared with each other by using 
the same factors on the basis of technological data. First, outlines 
of individual alternate fuel vehicles are illustrated. Then, practicabil- 
ities of the alternate fuel vehicles are compared with each other, as 
for the output and energy densities, the maximum output and 
torque of motors, the power performance, the specific consumption 
of energy, the driving distance, the initial cost, running cost and life 
cycle cost of alternate fuel vehicles, the convenience of fuel and 
energy supply, the low-pollution, and the health influence of individ- 
ual alternate fuel vehicles. Based on these comparisons, the 
synthetic evaluation is provided. 33 refs., 49 figs., 12 tabs. 


9619 (ETDE/JP-mf-94744238) Technical analysis of alter- 
native fueled vehicles. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Mar 1993. 10p. Order 
Number DE94744238. Source: OSTI; NTIS; Available from New 
Energy and Industrial Technology Development Organization, Sun- 
shine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper analyzes the current status of alternative fueled vehi- 
cles, such as methanol fueled ones, compressed natural gas 
(CNG) ones, and electric ones that have feasibility to take the 
place of oil fueled ones, from viewpoints of environmental pollution 
control, energy resources conservation and economic perfor- 
mances. As for environmental pollution control, those three 
vehicles are compared by such items, as nitrogen oxides, photo- 
chemical reactivity, adaptability to future regulations, earth warming 
substances, and toxicity. As for practical applicability, the following 
items are compared: power density (torque, power, acceleration 
performance), energy density range, energy consumption, vehicle 
initial costs, energy costs, freight transportation energy costs (yen/ 
tor/km), and energy supply suitability. Detailed conclusion is de- 
duced that includes the following evaluation: methanol vehicles 
have the problem of fueling stations to be arranged; since CNG ve- 
hicles are considered to be loaded with CNG fuel tanks on the top 
of vehicles, safety must be ensured; electric vehicles still have 
many problems in spite of their many advantages. 1 tab. 
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9620 (ANL/DIS/CP-—81600) Manual for national implemen- 
tation of the Chemical Weapons Convention. Kellman, B. 
(DePaul Univ., Chicago, IL (United States)); Tanzman, E.A.; 
Guattieri, D.S.; Grimes, S.W. Argonne National Lab., IL (United 
States). Dec 1993. 148p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-931243-2: Conference of the committee of legal experts 
for national implementing measures for the chemical weapon con- 
vention, The Hague (Netherlands), 2-18 Dec 1993). Order Number 
DE94005128. Source: OSTI; NTIS; GPO Dep. 

The Convention on the Prohibition on the Development, Produc- 
tion, Stockpiling and Use of Chemical Weapons and on their 
Destruction, opened for signature, January 13, 1993, in Paris, 
France (CWC), is an unprecedented multilateral effort to eradicate 
an entire category of weapons of mass destruction and assure 
their continued absence through international verification. The 
CWC has been signed by over 150 nations, and is expected to 
enter into force in 1995. With its far-reaching system to verify com- 
pliance, the CWC presages a new foundation for international 
security based neither on fear nor on trust, but on the rule of law. 
A central feature of the CWC is that it requires each State Party to 
take implementing measures to make the Convention operative. 
The CWC goes beyond all prior arms control treaties in this regard. 
For this approach to succeed, and to inspire the eradication of 
other categories of mass destruction weaponry, coordination and 
planning are vital to harmonize CWC national implementation 
among States Parties. This Manual for National Implementation of 
the Chemical Weapons Convention is designed to assist States 
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Parties, duly taking into account the distinctive aspects of their le- 
gal systems, in maximizing CWC enforcement consistent with their 
national legal obligations. 


9621 (IAEA-INFCIRC-420) Agreement of 28 March 1991 
between the Government of Solomon Islands and the Interna- 
tional Atomic Energy Agency for the application of safeguards 
in connection with the treaty on the non-proliferation of nu- 
clear weapons. International Atomic Energy Agency, Vienna 
(Austria). Jul 1998. 216p. (In Arabic, Chinese, English, Spanish, 
French, Order Number DE94614317. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The document contains two parts. The first one stipulates the 
agreement of Solomon Islands to accept safeguards on all source 
or special fissionable material in all peaceful nuclear activities 
within its territory, under its jurisdiction or carried out under its con- 
trol anywhere, for the exclusive purpose of verifying that such 
material is not diverted to nuclear weapons or other nuclear explo- 
sive devices. Part two specifies the procedures to be applied in the 
implementation of the safeguards provisions of part one. 


9622 (IAEA-INFCIRC—421) Statement dated 4 August 1993 
by the Government of the Russian Federation. International 
Atomic Energy Agency, Vienna (Austria). 1 Sep 1993. 18p. (In Ara- 
bic, Chinese, English, French, Russian, Order Number 
DE94612432. Source: OSTI; NTIS (US Sales Only); INIS. 

The statement deals with issues of nuclear weapons located in 
Ukrainian territory. 


9623 (UCRL-JC—115521) The importance of domestic law 
to international arms control. Lehman, R.F. Il. Lawrence Liver- 
more National Lab., CA (United States). Nov 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9308209-1: Conference on dis- 
armament and arms limitation obligations: problems of compliance 
and enforcement, Geneva (Switzerland), 5-6 Aug 1993). Order 
Number DE94006188. Source: OSTI; NTIS; INIS; GPO Dep. 

Studies of arms control and disarmament tend to focus on politi- 
cal, military, and diplomatic processes. Recently, in the context of 
the conversion of defense activities to civilian use, the economic 
aspects of arms control have also received renewed interest. The 
legal dimension, however, is in need of fresh examination. Both in- 
ternational and domestic law are sailing increasingly in uncharted 
waters. Recent arms control agreements and related developments 
in international peacekeeping have expanded the scope of interna- 
tional law and altered how one perceives certain fundamentals, 
including the principle of national sovereignty. Still, the nation state 
is largely unchallenged as the primary actor in international affairs. 
National governments retain near absolute sovereign rights and re- 
sponsibilities even in an age of trans-national economic integration 
and codified international norms for human rights, freedom of the 
press, and the peaceful resolution of disputes. Indeed, the role of 
domestic law in arms control and disarmament may be more signif- 
icant now than ever before. A brief review of relationships between 
arms control and domestic law should illustrate ways in which ones 
thinking has been underestimating the importance of domestic law. 
Hopefully, this survey will set the stage properly for the excellent, 
more detailed case studies by Elinor Hammarskjold and Alan 
Crawford. Toward that end, this paper will highlight a number of 
more general, and sometimes provocative, themes. These themes 
should be kept in mind when those two complementary presenta- 
tions are considered. 
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9624 (ANL/DIS/CP—81702) Overview of the Chemical 
Weapons Convention. Tanzman, E.A. Argonne National Lab., IL 
(United States). 2 Dec 1993. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-931243—1: Conference of the committee of legal experts 





for national implementing measures for the chemical weapon con- 
vention, The Hague (Netherlands), 2-18 Dec 1993). Order Number 
DE94005396. Source: OSTI; NTIS; GPO Dep. 

My subject this morning is a very brief overview of the Chemical 
Weapons Convention. Much has already been written describing 
and summarizing the Convention, including several of the Supple- 
mentary Papers and the Annex contained within the draft Manual. 
It is not my goal to restate what many of you already know. 
Rather, in the short time available, | want to focus on the parts of 
the Convention that are addressed in the draft Manual, that is, | 
want to highlight for you those aspects of the CWC that require im- 
plementation by individual State Parties. As | do so, | will show you 
where in the draft Manual each of these matters is addressed so 
that you can see how our document corresponds to the Conven- 
tion’s requirements. This will provide a bridge between the plenary 
sessions and workshops that will consider the implementing mea- 
sures and the Supplementary Papers in the Manual. In organizing 
my talk to focus on aspects of the Convention requiring national 
implementing measures, | necessarily leave out certain of its provi- 
sions. Among these intentional omissions are, with all due respect 
to our hosts, the structure and function of the OPCW, the Annex 
on Chemicals, and various operational aspects of the Convention 
such as sanctions, duration and withdrawal, entry into force, reser- 
vations, the depository, and the various authentic texts. The 
provisions that require national implementing measures can be 
conveniently regarded as creating three different kinds of obliga- 
tions. First, the Convention obligates the government of each State 
Party to carry out certain actions, which | will refer to as “executory 
obligations.” Second, each State Party must impose certain re- 
quirements on persons over whom it has jurisdiction, which | will 
call “enforcement obligations.” Finally, “cooperation obligations” are 
those requiring State Parties to assist one another and the OPCW 
to achieve the Convention's goals. 


9625 (PNL-8922) Collaborative human-machine nuclear 
non-proliferation analysis. Greitzer, F.L.; Badalamente, R.V.; 
Stewart, T.S. Pacific Northwest Lab., Richland, WA (United States). 
Oct 1993. 39p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC06-76RL01830. Order Number 
DE94004221. Source: OSTI; NTIS; GPO Dep. 

The purpose of this paper is to report on the results of a project 
investigating support concepts for the information treatment needs 
of the International Atomic Energy Agency (IAEA, also referred to 
as the Agency) and its attempts to strengthen international safe- 
guards. The aim of the research was to define user/computer 
interface concepts and intelligent support features that will enhance 
the analyst's access to voluminous and diverse information, the 
ability to recognize and evaluate uncertain data, and the capability 
to make decisions and recommendations. The objective was to 
explore techniques for enhancing safeguards analysis through ap- 
plication of (1) more effective user-computer interface designs and 
(2) advanced concepts involving human/system collaboration. The 
approach was to identify opportunities for human/system 
collaboration that would capitalize on human strengths and still ac- 
commodate human limitations. This paper documents the findings 
and describes a concept prototype, Proliferation Analysis Support 
System (PASS), developed for demonstration purposes. The re- 
search complements current and future efforts to enhance the 
information systems used by the IAEA, but has application else- 
where, as well. 


9626 (UCRL-ID—114079) Communications technology for 
unattended sensors. Fuess, D.A.; Myers, D.W.; Benzel, D.M.; 
Baker, J. Lawrence Livermore National Lab., CA (United States). 
Aug 1993. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94005685. Source: OSTI; NTIS; GPO Dep. 

The objective was designing and demonstrating proof-of-concept 
communication subsystems for use in unattended sensors. These 
designs investigated current, advanced technology for frequency 
synthesis and control, and the use of commercial, highly integrated 
radio frequency components. The three following subsystems were 
evaluated: (1) a synthesized (225-400 MHz) exciter/transmitter, (2) 
a wideband, 100-W, radio-frequency power amplifier (for boosting 
the level of the exciter/transmitter output), and (3) and a command 
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receiver operating in the 240—270-MHz satellite communication 
band. These subsystems were integrated into a prototype sensor 
system. Software was written using the Lawrence Livermore Na- 
tional Laboratory’s Modular Intelligent Sensor System (MISS) 
specification for microprocessor control of these communication el- 
ements. Operation of the sensor system using these subsystems 
was demonstrated. 


9627 (UCRL-ID-114322) Missile launch detection electric 
field perturbation experiment: Final report. Kane, R.J.; Rynne, 
T.M. Lawrence Livermore National Lab., CA (United States). 28 
Apr 1993. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94004224. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory and SARA Inc. 
participated in the ATMD missile launch activities that occurred at 
WSMR during January 1993. LLNL and SARA deployed sensors 
for monitoring of basic phenomena. An attempt was made to mea- 
sure perturbations of the earth geo-potential during the launch of a 
Lance missile. The occurrence of the perturbation is expected from 
the conducting body of the missile and the exhaust plume. A set of 
voltage-probe antennas were used to monitor the local electric field 
perturbation from the launch at ranges of approximately 1 km. Ex- 
amination of the data acquired during the launch period failed to 
show identifiable correlation of the field variations with the launch 
event. Three reasons are ascribed to this lack of event data: (1) 
The electric field potential variations have a limited spatial correla- 
tion length - the fields measured in one region have littie 
correlation to measurements made at distances of a kilometer 
away. The potential variations are related to localized atmospheric 
disturbances and are generally unpredictable. A value for the spa- 
tial correlation length is also not known. (2) The conductivity of the 
plume and missile body are not adequate to produce a field pertur- 
bation of adequate magnitude. Phenomena related to the exhaust 
plume and missile may exist and be outside of the collection range 
of the equipment employed for these measurements. (3) The pres- 
ence of 60 Hz power line noise was of sufficient magnitude to 
irreversibly contaminate measurements. 
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9628 (KFK-5134) Annual report 1992 on research and de- 
velopment work by the IMF, Institute for Materials Research. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer Ma- 
terialforschung. Mar 1993. 55p. (in German). Order Number 
DE94738684. Source: OSTI; NTIS (US Sales Only); INIS. 

The present annual report describes the activities undertaken by 
the IMF in the following areas: 1. Low-pollutant and low-waste 
techniques (treatment and utilization of special wastes); 2. Nuclear 
fusion (studies for NET/ITER; structural materials for fusion de- 
vices; superconducting magnets; plasmas heating technique; 
blanket development; component-related safety investigations); 3. 
Nuclear safety research (safety and materials of fast breeders; 
transient behaviour of fast breeder fuel elements; LWR-oriented 
safety research; containment concepts for PWR-plants); 4. Nuclear 
waste management (materials studies of waste forms); 5. Super- 
conductivity (superconductor developments); 6. Microsystems 
engineering (development and testing of compact and laminated 
materials of microsystems engineering); 7. Handling technique (re- 
mote handling components for invasive surgery); 8. Materials and 
interfaces (inter alia high-performance ceramics, failure behaviour, 
LCP, biomechanics). The appendix lists all publications or primary 
reports by the IMF in 1992. (orig/HP) 


9629 (ORNL/FTR-4744) Travel to Japan to participate in 
the Third International Conference on Advanced Materials 
(ICAM’93): Foreign trip report, August 20, 1993-September 12, 
93. White, C.W.; Haynes, T.E. Oak Ridge National Lab., TN (United 
States). 11 Oct 1993. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94001487. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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In August and September 1993, the travelers attended the 
ICAM’93 in Tokyo, Japan, and visited four leading materials re- 
search laboratories in Japan. This report describes the facts and 
personal impressions pertaining to the technical content of the 
ICAM conference and to the facilities and research programs at 
each of the laboratories visited, with emphasis on continuing and 
emerging trends in ion beam technology and its applications to ad- 
vanced materials processing in Japan. 


9630 (ORNL/FTR-4789) Travel to Italy and Japan to par- 
ticipate in Workshop on Mechanical Properties of Interfaces 
and attend symposia sponsored by IUMRS: Foreign trip re- 
port, August 20, 1993-September 8, 1993. Liu, C.T.; George, 
E.P. Oak Ridge National Lab., TN (United States). 7 Oct 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE94001398. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

C. T. Liu participated in the Working Party on Mechanical Prop- 
erties of Interfaces and gave two lectures on grain-boundary 
brittleness and ductility improvement in ordered intermetallics: “Part 
1, FCC-Ordered intermetallics” and “Part 2, BCC-Ordered Inter- 
metallics.” C. T. Liu and E. P. George attended the International 
Union of Materials Research Societies-international Conference on 
Advanced Materials (IUMRS-ICAM-’93) and gave one invited talk, 
“Recent Advances in Ordered Intermetallic,” at Symposium X 
(Frontier Materials) and two contributed talks, “Processing and 
Characterization of Ni-Al-Fe-B Shape-Memory Alloy Wires Pro- 
duced by Rapid Solidification” and “Mechanical Behavior and 
Phase Stability of NiAl-Based Shape-Memory Alloys,” at Sympo- 
sium H (Shape-Memory Materials). 
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9631 (ANL/ET/CP-80135) Fatigue of carbon and low-alloy 
steels in LWR environments. Chopra, O.K.; Michaud, W.F.; 
Shack, W.J. Argonne National Lab., IL (United States). Energy 
Technology Div. Oct 1993. 23p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-931079-16: Water reactor safety infor- 
mation meeting, Bethesda, MD (United States), 25-27 Oct 1993). 
Order Number DE94005116. Source: OSTI; NTIS; INIS; GPO Dep. 

Fatigue tests have been conducted on A106-Gr B carbon steel 
and A533-Gr B low-alloy steel to evaluate the effects of an 
oxygenated-water environment on the fatigue life of these steels. 
For both steels, environmental effects are modest in PWR water at 
all strain rates. Fatigue data in oxygenated water confirm the strong 
dependence of fatigue life on dissolved oxygen (DO) and strain 
rate. The effect of strain rate on fatigue life saturates at some low 
value, @.g., between 0.0004 and 0.001%/s in oxygenated water 
with ~0.8 ppm DO. The data suggest that the saturation value of 
strain rate may vary with DO and sulfur content of the steel. Al- 
though the cyclic stress-strain and cyclic-hardening behavior of 
carbon and low-alloy steels is distinctly different, the degradation of 
fatigue life of these two steels with comparable sulfur levels is simi- 
lar. The carbon steel exhibits pronounced dynamic strain aging, 
whereas strain-aging effects are modest in the low-alloy steel. En- 
vironmental effects on nucleation of fatigue crack have also been 
investigated. The results suggest that the high-temperature oxy- 
genated water has little or no effect on crack nucleation. 


9632 (ANV/ET/CP-81785) Creep properties of vanadium- 
base alloys. Chung, H.M.; Loomis, B.A.; Smith, D.L. Argonne 
National Lab., IL (United States). Dec 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930928-27: 6. international conference on fusion 
reactor materials, Stresa (Italy), 27 Sep - 1 oct 1993). Order Num- 
ber DE94006541. Source: OSTI; NTIS; INIS; GPO Dep. 
Vanadium-base alloys are promising candidate materials for ap- 
plication in fusion reactor structural components because of several 
important advantages. V-4Cr-4Ti has been identified as one of the 
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most promising candidate alloys and was selected for comprehen- 
sive tests and examination. In the present investigation, thermal 
creep rates and stress-rupture life of V-4Cr-4Ti and V-10Cr-5Ti al- 
loys were determined at 600C. The impurity composition and 
microstructural characteristics of creep-tested specimens were ana- 
lyzed and correlated with measured creep. Results show that 
V-4Cr-4Ti, which contains impurity compositions typical of a com- 
mercially fabricated vanadium-based alloy, exhibits creep strength 
substantially superior to that of V-20Ti, HT-9, or Type 316 stainless 
steel. The V-10Cr-5Ti alloy exhibits creep strength somewhat 
higher than that of V-4Cr-4Ti. 


9633 (ANL/ET/CP-—81786) Effect of irradiation damage and 
helium on the swelling and structure of vanadium-base alloys. 
Chung, H.M.; Loomis, B.A.; Smith, D.L. Argonne National Lab., IL 
(United States). Dec 1993. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930928-26: 6. international conference on fusion reactor 
materials, Stresa (Italy), 27 Sep - 1 oct 1993). Order Number 
DE94006540. Source: OSTI; NTIS; INIS; GPO Dep. 

Swelling behavior and microstructural evolution of V-Ti, V-Cr-Ti, 
and V-Ti-Si alloys were investigated after irradiation at 420-600C 
up to 114 dpa. The alloys exhibited swelling maxima between 30 
and 80 dpa and swelling decreased on irradiation to higher dpa. 
This is in contrast to the monotonically increasing swelling of binary 
alloys that contain Fe, Ni, Cr, Mo, W, and Si. Precipitation of dense 
TisSig promotes good resistance to swelling of the Ti-containing al- 
loys and it was concluded that Ti of >3 wt.% and 400-1000 wppm 
Si are necessary to effectively suppress swelling. Swelling was 
minimal in V-4Cr-4Ti, identified as the most promising alloy based 
on good mechanical properties and superior resistance to irradia- 
tion embrittlement. V-20Ti doped with B exhibited somewhat higher 
swelling because of He generation. Lithium atoms, generated from 
transmutation of 1°B, formed +-LiV2Os precipitates and did not 
seem to produce undesirable effects on mechanical properties. 


9634 (ANL/FE/CP-81703) The new Metals and Alloys In- 
dexes — Search Manual: A phase diagram research tool. 
Mueller, M.H. (Argonne National Lab., IL (United States)); Wallace, 
P.L.; Huang, T.C.; Dann, J.N. Argonne National Lab., IL (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-931009— 
19: Fall meeting of the Minerals, Metals and Materials Society: 
physical metallurgy and materials, Pittsburgh, PA (United States), 
17-21 Oct 1993). Order Number DE94005371. Source: OSTI; 
NTIS; GPO Dep. 

A new Metals and Alloys (M&A) Indexes to the Powder Diffrac- 
tion File (PDF) has been developed. These indexes will be 
immediately useful to material scientists because the indexes share 
many features with references such as Hansen, Elliot, Shunk, 
Pearson, and Villars and Calvert. These indexes, as contained in 
the Search Manual, may be used independently or in conjunction 
with the Powder Diffraction File. The book contains four indexes: 
two contain data for all materials in the M&A PDF, and two contain 
supporting data. The permuted-sort Alphabetical Formula Index 
brings together all entries containing a given element in alphabeti- 
cal formula order. It has n entries for an n-component material and 
a straight-line format for the element being sorted to simplify read- 
ing the index. Thus, chemical knowledge can make identifications 
easier. Further, within binary and ternary phase diagrams, phases 
are listed in compositional order to facilitate direct use in phase 
diagram research. The Pearson Symbol Code Index has entries ar- 
ranged in order of the Pearson Symbol Code, hence one can find 
all the materials with a given structure, and if desired, compare 
their atomic contents and lattice parameters. The latter are in the 
standard Crystal Data setting to aid in structural comparisons. The 
Common Names Index cross-references common metallurgical 
names, such as austenite or cementite, to the appropriate PDF 
data. The Strukturbericht Symbol Index cross-references Struk- 
turbericht Symbols and the equivalent Pearson Symbols and 
Structure Prototypes. Examples of the uses of this index in phase 
diagram research are given. 


9635 (ANL/MSD/CP-79750) Rotator phases in narrow-gap 
semiconductors. Price, D.L. (Argonne National Lab., IL (United 
States)); Saboungi, M.L.; Fortner, J.; Richardson, J.W.; Howells, 





W.S. Argonne National Lab., IL (United States). Dec 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9309318—1: 2. international 
conference on quasielastic neutron scattering, San Sebastian 
(Spain), 27-28 Sep 1993). Order Number DE94005472. Source: 
OSTI; NTIS; GPO Dep. 

Zintl compounds of lead and tin with the heavier alkali metals are 
semiconductors with surprising and unusual properties in both solid 
and liquid states. These are ascribed to the formation of tetrahedral 
complex anions arising from charge transfer and covalent bonding 
around the polyvalent metal ions. The tetrahedra exhibit both rota- 
tional and translational order, leading to a variety of complex 
dynamical behaviors in both solid and liquid phases. The changes 
in order have dramatic effects on electrical transport properties. 


9636 (BNL-49718) First principles pseudopotential calcu- 
lations on aluminum and aluminum alloys. Davenport, J.W.; 
Chetty, N.; Marr, R.B.; Narasimhan, S.; Pasciak, J.E.; Peierls, R.F.; 
Weinert, M. Brookhaven National Lab., Upton, NY (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-931009—18: Fall 
meeting of the Minerals, Metals and Materials Society: physical 
metallurgy and materials, Pittsburgh, PA (United States), 17-21 Oct 
1993). Order Number DE94004890. Source: OSTI; NTIS; GPO 
Dep. 

Recent advances in computational techniques have led to the 
possibility of performing first principles calculations of the energet- 
ics of alloy formation on systems involving several hundred atoms. 
This includes impurity concentrations in the 1% range as well as 
realistic models of disordered materials (including liquids), vacan- 
cies, and grain boundaries. The new techniques involve the use of 
soft, fully nonlocal pseudopotentials, iterative diagonalization, and 
parallel computing algorithms. This approach has been pioneered 
by Car and Parrinello. Here the authors give a review of recent 
results using parallel and serial algorithms on metallic systems in- 
cluding liquid aluminum and liquid sodium, and also new results on 
vacancies in aluminum and on aluminum-magnesium alloys. 


9637 (BNL-49720) incommensurate magnetic order in 
UNijAlg. Lussier, J.G. (McMaster Univ., Hamilton, Ontario 
(Canada). Dept. of Physics and Astronomy); Schroeder, A.; Gaulin, 
B.D.; Garrett, J.D.; Buyers, W.J.L.; Rebelsky, L.; Shapiro, S.M. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States);Sloan (Al- 
fred P.) Foundation, New York, NY (United States). DOE Contract 
AC02-76CH00016. (CONF-930865-12: International conference on 
strongly correlated electron systems, La Jolla, CA (United States), 
16-19 Aug 1993). Order Number DE94005449. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Elastic neutron scattering measurements performed on single 
crystal UNi2Alg show this heavy fermion superconductor to display 
long-range incommensurate (IC) magnetic order below Ty=5.2K. 
The ordering wavevector is (1/2 + 7,0,1/2) with r=0.110+0.003, 
and the size of the maximum ordered moment is 0.24+0.1y,/U. 


9638 (BNL—70370) Travel to France on an inspection tour 
of the whole pure CSI crystal manufacturing process: Foreign 
trip report, September 29, 1993-October 2, 1993. Li, K.K. 
Brookhaven National Lab., Upton, NY (United States). 6 Oct 1993. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE94001486. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

An inspection tour was made on the whole pure Csi crystal man- 
ufacturing process including growing, annealing, cutting, polishing, 
wrapping, measuring and assembling. Special attention was paid to 
the current inventory, rate of production and quality of crystals. 
Examination of the completed ring 4 crystals for the upstream end- 
cap was made prior to shipping. 


9639 (CONF-931108-75) Study of nucleation and growth 
in Al-Zn alloys using TEM. Sundar, G. (Washington State Univ., 
Pullman, WA (United States). Dept. of Mechanical and Materials 
Engineering); Hoyt, J.J.; Kenik, E.A.; Spooner, S. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract ACO05-840R21400 
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; AC05-760R00033. Contract DMR 8919193. From Fall meeting of 
the Materials Research Society (MRS); Boston, MA (United 
States); 29 Nov - 3 dec 1993. Order Number DE94006312. 
Source: OSTI; NTIS; GPO Dep. ¢ 

Nucleation and growth studies were conducted on Al-Zn alloys at 
several temperatures using transmission electron microscopy 
(TEM) with an in-situ furnace. The value of the critical undercooling 
was established by noting the lowest temperature at which precipi- 
tates were no longer observed, following a quench into the 
two-phase metastable region. These results were compared with 
the Langer-Schwartz model of nucleation and growth in which it is 
predicted that the half-completion time (i.e, the time required for 
the supersaturation to reach half its initial value) diverges for initial 
supersaturations which are higher than those predicted by the clas- 
sical nucleation theory. 


9640 (CONF-931234-4) On the prediction of HAZ grain 
size using Monte Carlo simulation. Radhakrishnan, B.; Zacharia, 
T. Oak Ridge National Lab., TN (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From American Welding Society international 
conference on modeling and control of joining processes; Orlando, 
FL (United States); 8-10 Dec 1993. Order Number DE94005465. 
Source: OSTI; NTIS; GPO Dep. 

The Monte Carlo(MC) technique has been widely used to simu- 
late the evolution of grain structures during recrystallization and 
curvature-driven grain growth processes. However, one of the 
drawbacks of the simulations is that a one-to-one correlation 
between the simulated and the experimental results of grain struc- 
tures cannot be obtained. This is because the two important 
quantities, grain size and time, have been represented in the simu- 
lations as dimensionless quantities. The paper outlines a 
methodology by which a one-to-one correlation can be obtained be- 
tween the simulated and experimental measures of grain size and 
time, so that the technique can be readily applied to quantitatively 
predict the microstructural evolution in real materials when they are 
subjected to complicated thermal cycles, such as in welding. 


9641 (DOE/ID/12847-5) Evaluation of steelmaking pro- 
cesses. Fruehan, RJ. (Carnegie-Mellon Univ., Pittsburgh, PA 
(United States)). American Iron and Steel Inst., Washington, DC 
(United States). Jan 1994. 75p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC07-891D12847. Order 
Number DE94005368. Source: OSTI; NTIS; GPO Dep. 

Objective of the AIS! Direct Steelmaking Program is to develop a 
process for producing steel directly from ore and coal; the process 
should be less capital intensive, consume less energy, and have 
higher productivity. A task force was formed to examine available 
processes: trough, posthearth, IRSID, Electric Arc Furnace, energy 
optimizing furnace. It is concluded that there is insufficient incentive 
to replace a working BOF with any of these processes to refine hot 
metal; however, if new steelmaking capacity is required, IRSID and 
EOF should be considered. A fully continuous process should not 
be considered until direct ironmaking and continuous refining are 
perfected. 


9642 (DOE/ID/12869-3) Expandable pattern casting re- 
search: Phase 2, Final report, October 1, 1990—March 31, 1993. 
American Foundrymen’s Society, Des Plaines, IL (United States); 
Southern Research Inst., Birmingham, AL (United States). [1993]. 
104p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC07-89ID12869. Order Number DE94004342. 
Source: OSTI; NTIS; GPO Dep. 

The Expandabie Pattern Casting (EPC) Process is a developing 
foundry technology that allows designers the opportunity to consoli- 
date parts, reduce machining, and minimize assembly operations. 
An air gauging system was developed for measuring foam pat- 
terns; exact shrinkage depended on type and density of the foam. 
Compaction studies showed that maximum sand densities in cavi- 
ties and under overhangs are achieved with vibrational amplitudes 
0.001—0.004 in., and that sand moved most freely within a few 
inches of the top free surface. Key to complete mold filling while 
minimizing casting defects lies in removing the foam decomposition 
products. The most precise iron castings were made by EPC in 
four commercial EPC foundries, with attention paid to molding and 
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compaction. EP cast 60-45-12 ductile iron had yield strengths, ulti- 
mate strengths, and elastic modulus similar to conventionally cast 
ductile iron cast from the same ladle. 


9643 (DOE/PC/91334-T120) High temperature corrosion 
during use of chlorine containing coal: Annual technical re- 
port, September 1, 1991—-August 31, 1992. McNallan, M. (Illinois 
Univ., Chicago, IL (United States)); Danyluk, S.; Indacochea, J.E. 
Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1992]. 44p. Sponsored by USDOE, Washington, 
DC (United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract FG22-91PC91334. 
Order Number DE94005721. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to characterize the role of chlorine in 
coal on the high temperature corrosion processes which can occur 
in coal combustion. The experiment laboratory tests performed in 
well-controlled high temperature conversion processes. The experi- 
ments include laboratory tests performed in well-controlled high 
temperature environments and field tests in industrial coat fired 
boilers. Evaluation of samples of boiler tubes which have been re- 
covered from boilers which used both high and low chlorine coals 
does not indicate that the higher chlorine levels are associated with 
accelerated corrosion of either water wall tubes or superheater 
tubes in pulverized coal boilers. Laboratory testing of metal 
coupons in combustion gas environments produced from low sul- 
fur, high chlorine coal IBC-109 and high sulfur-low chlorine coat 
IBC-101 has been performed between 600°C (1112°F) and 800°C 
(1472°F). More overall corrosion is produced in the high sulfur en- 
vironment than in the high chlorine environment. HC! additions of 
1000 ppM to Ar-20%CO2-3%H20 accelerate the oxidation of 
ferritic steels at 600°C but additions of 330 ppM HCI have no mea- 
surable effect. internal attack in CO2 containing environments at 
800°C of the austenitic alloys 800 and 310 stainless steel is accel- 
erated by the presence of Cl, but HCI has much less effect. Both 
of these results imply that chlorine accelerated corrosion is not 
likely to occur at chlorine levels typical of Illinois coals. 


9644 (EDF—93-NB-00078) A damage cumulation method 
for crack initiation prediction under non proportional loading 
and overloading. Taheri, S. Electricite de France (EDF), 92 - Cla- 
mart (France). Apr 1992. 28p. Order Number DE94612991. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For a sequence of constant amplitude cyclic loading containing 
overloads, we propose a method for damage cumulation in non 
proportional loading. This method uses as data cyclic stabilized 
states at non proportional loading and initiation or fatigue curve in 
uniaxial case. For that, we take into account the dependence of 
Cyclic Strain Stress Curves (C.S.S.C.) and mean cell size on pre- 
hardening and we define a stabilized uniaxial state cyclically 
equivalent to a non proportional stabilized state through a family of 
C.S.S.C. Although simple assumptions like linear damage function 
and linear cumulation is used we obtain a sequence effect for diffi- 
cult cross slip materials as 316 stainless steel, but the Miner rule 
for easy cross-slip materials. We show then differences between a 
load-controlled test and a strain controlled test: for a 316 stainless 
steel in a load controlled test, the non proportional loading at each 
cycle is less damaging than the uniaxial one for the same equiva- 
lent stress, while the result is opposite in a strain controlled test. 
We show also that an overloading retards initiation in a load con- 
trolled test while it accelerates initiation in a strain controlled test. 
(author). 26 refs., 8 figs. 


9645 (EDF—93-NB-00079) A modified Miner rule to predict 
crack initiation. Taheri, S. Electricite de France (EDF), 92 - Cla- 
mart (France). Jul 1992. 19p. Order Number DE94612992. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We propose a damage cumulation rule and an upper bound of 
cumulated damage before propagation using: linear damage func- 
tion, linear cumulation in proportional or non proportional loading in 
presence of overloading or ratchetting. We take into account effect 
of prehardening on Cyclic Stress Strain Curve (C.S.S.C), and de- 
fine a non proportional state cyclically equivalent to an uniaxial 
one. We show an important difference between a load controlled 
and a strain controlled experiment for difficult cross-slip materials 
as 316 stainless steel described by a non stable C.S.S.C. (author). 
17 refs., 10 figs. 
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9646 (FZR-93-15, pp. 24-28) In-line oxidation studies of 
metals. Nebelung, C.; Rettig, D. Forschungszentrum Rossendorf 
e.V. (FZR), Rossendorf bei Dresden (Germany). May 1993. In 
Institute of Radiochemistry. Annual report 1992. 107p. Order Num- 
ber DE94738387. Source: OSTI; NTIS (US Sales Only); INIS. 

The deposition of aerosol particles or gas-borne noxious materi- 
als on surfaces of tubes and their resuspension and revaporization 
into a flowing gas are of interest in a nuclear reactor accident and 
in the purification of industrial exhaust gas. Both, deposition and 
revaporization depend on the surface conditions of the tube, the 
roughness and the amount of adsorbed, absorbed or chemical 
bound oxygen. For this reason the investigation of the kinetics of 
the oxidation at various temperatures and gases is significant. The 
solid electrolyte coulometry with a calcia stabilized zirconium- 
dioxide-tube system is a precise method to determine the oxygen 
exchange of a sample with a carrier gas stream. By the combina- 
tion of coulometry and potentiometry the partial pressure of 
oxygen, hydrogen and water and also the amount of the deposited 
oxygen on the surface can be determined. (orig./BBR) 


9647 (INIS-AR-043, pp. 189-193) Tensions relaxation in 
Zircaloy-4. Cuniberti, A.M. (Universidad Nacional del Centro de la 
Provincia de Buenos Aires, Tandil (Argentina). Facultad de Cien- 
cias Exactas); Picasso, A.C. Asociacion Fisica Argentina, Rosario 
(Argentina). 1990. 311p. (In Spanish). (CONF-9010553—: 75. Meet- 
ing of the Argentine Physics Association, La Plata (Argentina), 
8-11 Oct 1990). In AFA’s annals. V. 2. Order Number 
DE94611726. Source: OSTI; NTIS (US Sales Only); INIS. 

Traction and stress relaxation studies were performed on poly- 
crystalline Zry-4 at room temperature. The effect of loading velocity 
on the plastic behaviour of the material is discussed, analysing log 
o vs. log de/dt at different deformation levels. The contribution in- 
troduced by the testing machine was taken into account in data 
evaluation. (Author). 7 refs., 3 figs., 3 tabs. 


9648 (INIS-AR-043, pp. 199-201) Thermal and thermome- 
chanical effects on the Al-Ca-Zn superplastic alloy studied on 
the positrons annihilation. Romero, R. (Universidad Nacional del 
Centro de la Provincia de Buenos Aires, Tandil (Argentina). Facul- 
tad de Ciencias Exactas); Somoza, A.; Silvetti, S.P. Asociacion 
Fisica Argentina, Rosario (Argentina). 1990. 311p. (In Spanish). 
(CONF-9010553-—: 75. Meeting of the Argentine Physics Associa- 
tion, La Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. V. 2. 
Order Number DE94611726. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Superplastic metallic materials are characterized by the presence 
of an unusual plastic behaviour, within a certain temperature 
range, with high ductility and low flow stress. This makes them 
suitable for their shaping with compressed air, for instance. On the 
other hand they behave similarly to any other metallic alloy at room 
temperature. One of the main problems found in superplastic alloys 
during deformation is the formation of cavities that may deteriorate 
the properties of a piece which was manufactured with this 
method. As an attempt to understand the origin of the cavitation, 
the effect of thermal and thermo-mechanical treatments was stud- 
ied on superplastic alloy Al-S%wtCa-5%wtZn using a measurement 
technique based on positron annihilation. (Author). 3 refs., 5 figs. 


9649 (INIS-AR-043, pp. 210-214) Point defects and precip- 
itation phenomena in Cu-Zn-Al alloys. A study by positrons 
annihilation. Romero, R. (Universidad Nacional del Centro de ia 
Provincia de Buenos Aires, Tandil (Argentina). Facultad de Cien- 
cias Exactas); Salgueiro, W.; Somoza, A.; Ahlers, M.H. Asociacion 
Fisica Argentina, Rosario (Argentina). 1990. 311p. (In Spanish). 
(CONF-9010553—: 75. Meeting of the Argentine Physics Associa- 
tion, La Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. V. 2. 
Order Number DE94611726. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Monocrystalline phase Cu-Zn-Al samples in phase 6 (derived 
from a bee structure) were treated with different homogenization 
thermal treatments, isothermal annealing, and tempering at differ- 
ent time intervals. In this way, point defects are fixed and gamma 
phase precipitation is induced. The evolution of this technique’s 
characteristic parameters was followed with positron annihilation 
temporal spectroscopy at room temperature. Owing to the extreme 
sensitivity of positrons to defects like vacancies, it is possible to 





study the migration of these defects in detail. It can be seen that 
the presence of precipitates within the matrix phase modifies the 
annihilation parameters. Results are discussed as a function of the 
standard model for positron trapping by defects. (Author). 9 refs., 4 
figs. 


9650 (INIS-AR-043, pp. 258-260) Temperature effect on 
surface oxidation of titanium. Vaquilla, |. (Instituto de Desarrollo 
Tecnologico para la Industria Quimica, Santa Fe (Argentina)); 
Barco, J.L. del; Ferron, J. Asociacion Fisica Argentina, Rosario (Ar- 
gentina). 1990. 311p. (In Spanish). (CONF-9010553-—: 75. Meeting 
of the Argentine Physics Association, La Plata (Argentina), 8-11 
Oct 1990). In AFA’s annals. V. 2. Order Number DE94611726. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of temperature on the first stages of the superficial ox- 
idation of polycrystalline titanium was studied using both Auger 
electron spectroscopy (AES) and emission shreshold (AEAPS). 
The number of compounds present on the surface was determined 
by application of the factor analysis technique. Reaction evolution 
was followed through the relative variation of Auger LMM and LMV 
transitions which are characteristic of titanium. Also the evolution of 
the chemical shift was determined by AEAPS. The amount of oxy- 
gen on the surface was quantified using transition KLL of oxygen. 
It was found that superficial oxidation depends on temperature. As 
much as three different compounds were determined according to 
substrate temperature and our exposure ranges. (Author). 7 refs., 
5 figs. 


9651 (INIS-AR—044) Morphological and microstructural 
characterization of the oxide grown hydrothermally on Zry-4 
and Zr-2.5%Nb. Villegas, M. (Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina). Dept. de Quimica de Reactores); 
Bordoni, R.A.A.; Olmedo, A.M.; Blesa, M.A.; Iglesias, A.M.; Maroto, 
A.J.G.; Rigotti, G. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Dept. de Quimica de Reactores. 1993. 4p. (in 
English, Spanish). (CONF-9311167—: 21. meeting of the Argentine 
Association of Nuclear Technology, Mar del Plata (Argentina), 8-12 
Nov 1993). Order Number DE94611727. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

Short communication. ALLOY-ZR98SN-4/corrosion products; 
ALLOY-ZR98SN-4/microstructure; ZIRCONIUM OXIDES/corrosion; 
ZIRCONIUM OXIDES/morphology; ALLOY-ZR98SN-4;  MI- 
CROSTRUCTURE; LAYERS; WATER CHEMISTRY; CORROSION; 
MORPHOLOGY 


9652 (INIS-AR-—054) Behaviour under water corrosion of 
Zry-4 and alloy Zr-2.5%Nb. Bordoni, R.A.A.; Maroto, AJ.G.; 
Blesa, M.A.; Olmedo, A.M.; Villegas, M. Comision Nacional de En- 
ergia Atomica, Buenos Aires (Argentina). Dept. de Quimica de 
Reactores. 1993. 4p. (In English, Spanish). (CONF-9311167—: 21. 
meeting of the Argentine Association of Nuclear Technology, Mar 
del Plata (Argentina), 8-12 Nov 1993). Order Number 
DE94611782. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. ALLOY-ZR98SN-4/corrosion; ALLOY- 
ZR9YBSN-4/water chemistry; ALLOY-ZR98SN-4; CORROSION; 
CHEMICAL RADIATION EFFECTS; CORROSION RESISTANCE; 
HIGH PRESSURE; MATERIALS TESTING; TEMPERATURE DE- 
PENDENCE 


9653 (INIS-BR-3203) The influence of texture on residual 
stress measurements. Lima, N.B. de. Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1991. 144p. 
(In Portuguese). Order Number DE94612993. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A computer program to calculate the orientation distribution func- 
tion (ODF) from incomplete pole figures has been developed for 
rolled materials with a cubic structure. This program is based on 
Bunge’s series expansion. The use of incomplete pole figures 
results in the loss of orthogonality among symmetric spherical har- 
monic functions and makes it necessary to explicitly evaluate the 
integrals. The ODF has been used to quantitatively evaluate the in- 
fluence of texture in determining residuai stresses. This has been 
done by calculating theoretically the strain undergone by each cell 
as a function of its orientation to residual stress relationship. To 
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test the ODF program, cold rolled Cu and Al specimens were used 
and to evaluate residual stresses as a function of texture, cold 
rolled AISI 430 and 324 specimens were used. Simulations have 
also be presented based on the texture for each of the materials, 
to verify the nature of the curve d x sin w as a function of each 
stress tensor components. (author). 


9654 (INIS-mf-13767, pp. 99-107) Effects of texture and 
microstructure on the mechanical properties of heat-treated 
Zircaloy-4. Kim, |.S. (Korea Advanced Inst. of Science and Tech- 
nology, Seoul (Korea, Republic of)); Yoo, J.S. Canadian Nuclear 
Society, Toronto, ON (Canada). 1989. (CONF-8910587—: 2. inter- 
national Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 
1989). In Second International Conference on CANDU Fuel. 464p. 
Order Number DE94612824. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The effects of texture transformation and microstructure develop- 
ment on the mechanical properties of Zircaloy-4 were investigated 
after (a+8) and 6 heat treatment. The texture after (a+) heat 
treatment was mostly inherited from the prior a phase texture, but 
is was altered by grain growth. The location of maximum basal 
pole intensity was distributed between the rolling direction and the 
transverse direction. The transformed microstructure was a mixture 
of the hard primary a and the soft transformed a. On the other 
hand, the texture after G heat treatment became randomized by 
rapid grain growth. The 6-transformed microstructure consisted of 
parallel plate a and basketweave a. The mechanical properties of 
the heat treated Zircaloy-4 were discussed in relation to the tex- 
tures and microstructures. 


9655 (INIS-mf—13793) Methods for determination of the 
brittleness properties of WWER type reactor vessels. Apos- 
tolov, T.; llieva, K.; Petrova, T. Bylgarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Ener- 
getika. 1993. 6p. (in Bulgarian). (CONF-9305325—: 2. conference 
on metrology assurance of nuclear energy: from theory to practical 
applications, Varna (Bulgaria), 30 May - 1 jun 1993). Order Number 
DE94615553. Source: OSTI; NTIS (US Sales Only); INIS. 

Three different formulae are presented in order to model the 
functional dependence of the radiation embrittlement temperature 
on the neutron fluence values and Cu and Ni contents in the steel 
alloy. The problem is a part of the modelling approach (alternative 
to the instrumental testing of samples -namely the Charpy test) for 
determination of the parameters characterizing the aging of the 
metals under neutron flux, high pressure and temperature influence. 
Comparison diagrams of the modelling and Charpy test results are 
provided. It is concluded that the combination of the curves of the 
three different models and the analysis of the results would amount 
to better credibility in the determination of the changes in the radia- 
tion embrittlement temperature. 5 refs., 5 figs. (R.Ts.). 


9656 (INIS-mf-14165) Metallographic studies with ion- 
implanted surface layers. Interlaboratory project on ‘lon 
implantation for tribological applications’: Final report. Ruoff, 
H.; Katerbau, K.H. Stuttgart Univ. (Germany). Staatliche Material- 
pruefungsanstalt. Mar 1992. 87p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 03T0021B; Contract MPA 8703 
00 000. Order Number DE94746048. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Analytical TEM has been applied for investigating the changes in 
the surface of austenitic and ferritic steels (X 10 CrNiTi 18 9; 100 
Cr 6; S 6-5-2; X 155 CrVMo 12 1; X 90 CrMoV 18) and of one ce- 
ramic material (SigN4), induced by implantation of a variety of ions. 
Further, the structures of IBAD coatings have been compared with 
conventionally deposited layers. (orig./MM) 


9657 (INIS-RU-349, pp. 3-7) Chromium steel for nuclear 
power plants. Trapeznikov, Yu.M.; Grishmanovskaya, R.N.; Kurse- 
vich, |.P.; Nikolaev, V.A.; Kozlov, R.A.; Karklina, V.P. Ministerstvo 
Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow (Russian Fed- 
eration). 1992. 86p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94615464. Source: OSTI; NTIS (US Sales Only); INIS. 
Consideration is given to the complex of mechanical, corrosion 
and radiation properties of chromium steel type 05Kh12N2M that 
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has been designed as structural material for nuclear power reac- 
tors. The steel has high resistance to brittle fracture (Tp>=0 deg C) 
and withstands long-term exposure at 500 deg C without changes 
of mechanical properties. Corrosion tests in steam-and-water and 
chloride-bearing media showed high resistance of the steel to 
corrosion fatigue. Radiation tests did not reveal any tendency to ra- 
diation hardening at temperatures of 430-510 deg C. The steel is 
technologically effective and can be easily welded, worked and ma- 
chined. Field tests were carried out in BN-600 and BOR-60 fast 
reactors. 5 figs.; 3 tabs. 


9658 (INIS-RU-349, pp. 8-9) Development of new neutron- 
absorbing materials for prospecting nuclear power plants. 
Kunakov, Ya.N.; Sorokin, A.N.; Tulyakov, G.A.; Borisov, V.P. Minis- 
terstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation). 1992. 86p. (In Russian). In Problems of nu- 
clear science and technology: Scientific-technical collection. Order 
Number DE94615464. Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of steels types 06Kh16 and O06Kh16 N11 new fer- 
ritic and austenitic steels with 0.3-0.6% gadolinium additions were 
designed to be used as neutron-absorbing materials in nuclear in- 
dustry. Gadolinium was found to form sulphides and produce a 
positive effect on inclusions size and distribution. Gadolinium addi- 
tions promoted an increase of mechanical properties both for 
ferritic and austenitic steels. Ferritic steel at room temperature had 
op=570-590 MPa; o7=390-410 MPa; 6,=22-26%; KCV=50-70 
J-cm-*. The respective properties for austenitic steel constituted 
690-710 MPa; 430-460 MPa; 30-40% and 120-160 J-cm-*. The 
steels developed can be used for fabrication of shielding jackets 
for fuel assemblies, shields and other components of nuclear 
power reactors. 3 refs.; 2 figs. 


9659 (INIS-RU-349, pp. 10-15) Structural forced recombi- 
nation and metal swelling. Parshin, A.M.; Krivoruk, M.1.; 
Teplukhin, V.G. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehn- 
ergii, Moscow (Russian Federation). 1992. 86p. (In Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94615464. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ways of suppression of radiation-induced swelling in 
austenitic corrosion resistant steels and alloys were determined. 
They are found to be as follows: alloying with 40-60%Ni; introduc- 
tion of titanium or aluminium to promote precipitation hardening; 
microalloying with REM; alloying with niobium or copper; combined 
alloying with Ti(Al) and REM. Based on the concepts men- 
tioned austenitic precipitation-hardening steels were developed 
(Khi2N23MT3TsCh, KhiSN1ISM38TTsCh, Kh15N11T2TsCh) with 
high resistance to radiation swelling (6V/V=1-3% at radiation doses 
of 80-100 dpa). The decisive role of structural transformations in 
radiation defects recombination and hence in swelling reduction or 
suppression is discussed. 6 refs.; 3 figs. 


9660 (INIS-RU-349, pp. 15-19) Corrosion resistance 
ferritic steels for highly reliable electromagnetic drives of reg- 
ulating rods in nuclear reactors. Krylova, R.P.; Paviov, V.N.; 
Kravtsov, V.G.; Povyshev, I|.A.; Shcherbinina, N.B. Ministerstvo 
Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow (Russian Fed- 
eration). 1992. 86p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94615464. Source: OSTI; NTIS (US Sales Only); INIS. 

The investigation was made into magnetic and mechanical prop- 
erties recently developed technologically effective steels 
types 14Kh17N2, O9Kh17N, O8Kh17T, O2Kh16MT, 01Kh16MT, 
01Khi3MB, 01Khi6T with total nitrogen and carbon contents 
ranged of 0.02 to 0.25%. Stabilizing annealing at the temperatures 
of 730-800 deg C resulted in optimum combination of corrosion re- 
sistance and mechanical properties of the steels. For the first time 
the temperature dependence of fracture toughness was plotted for 
high-chromium magnetically soft steels. The studies revealed low 
tendency to hydrogen absorption and high radiation resistance. 
Radiation-induced swelling was found to equal 1.5% whereas for 
chromium-nickel steels it constituted about 10%. The steels are 
recommended for manufacture of nuclear reactor components. 2 
refs.; 1 tab.; 3 figs. 


9661 (INIS-RU-349, pp. 19-20) Corrosion resistant steel 
with high coefficient of thermal neutron absorption. Borisov, 
V.P.; Vorokhanova, M.F.; Mukhanov, E.L.; Sergeev, A.I.; Osadchilj, 
A.l.; Orel, S.S. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehn- 
ergii, Moscow (Russian Federation). 1992. 86p. (In Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94615464. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new corrosion resistant chromium steel with high content (up 
to 1.8 mass%) of natural boron was deveioped. The steel is desig- 
nated for manufacture of fuel assembly jackets and shields 
absorbing thermal neutrons. It differs from foreign analogues by 
higher boron content and by the absence of scarce nickel in its 
composition. The steel tubes were tested in aqueous solution of 
boric acid at temperatures of 20 to 100 deg C for 500, 1000, 2000 
and 3000 h. Data on neutron absorption for sheets and tubes are 
presented in comparison with German steel type Boron 304. 2 
refs.; 2 tabs. 


9662 (INIS-RU-349, pp. 21-23) New superalloy for 
pipelines of high temperature heat exchangers in high temper- 
ature helium reactors. Kuznetsov, E.V.; Tokareva, T.B.; Starostin, 
Yu.D. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, 
Moscow (Russian Federation). 1992. 86p. (In Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DE94615464. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new superalloy of Ni-20Cr-20W type was developed to be 
used as a material for heat exchangers operating at 950<de<C in 
high temperature helium cooled nuclear reactors. The alloy has 
high short-term mechanical properties and stable properties up to 
1000<de<C. Long-term rupture strength (10000 h) at 950 deg C 
constitutes 250 MPa. The alloy metallurgy includes vacuum- 
induction melting, tube pressing, welding, cold working. Welded 
joints tests within the range of 900 to 1000 deg C show that their 


mechanical properties are similar to those of basic metal. 2 refs.; 3 
tabs. 


9663 (INIS-RU-349, pp. 24-31) Corrosion resistant alloy 
type O3Kh20N45M4BRTs-VI and prospects of its application as 
a structural material for high temperature nuclear power 
plants. Lapin, A.N.; Utkin, Yu.A.; Vinokurov, V.F.; Lopatina, O.A.; 
Vakhrushev, V.V.; Golovanov, V.N. Ministerstvo Rossijskoj Federat- 
sii po Atomnoj Ehnergii, Moscow (Russian Federation). 1992. 86p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94615464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Extensive studies were conducted into physical and mechanical 
properties of austenitic alloys types O3Kh20N45M4BCh and 
O3Kh20N45M4BRTs within the temperature range of 20 to 800 deg 
C and under neutron irradiation with 10x1026 - 1x102? m-? flu- 
ences. The alloys exhibited high thermal and radiation stability. No 
tendency to intercrystalline corrosion was revealed. The irradiation 
was carried out in BOR-60 reactor. The analysis of results obtained 
testifies to the fact that irradiation temperature is a decisive factor 
for variations in mechanical properties of alloys. 10 figs.; 4 tabs. 


9664 (INIS-RU-349, pp. 32-37) General performance data 
on the KhNSSMVTs alloy for large-sized equipment of high 
temperature helium reactors. Dushin, Yu.A.; Gribov, N.N.; Igna- 
tov, V.A.; Medvedev, N.A.; Volodin, S.I.; Anan’ev, M.A.; Krasnov, 
A.N.; Kuznetsov, A.A. Ministerstvo Rossijskoj Federatsii po Atom- 
noj Ehnergii, Moscow (Russian Federation). 1992. 86p. (In 
Russian). In Problems of nuclear science and _ technology: 
Scientific-technical collection. Order Number DE94615464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A consideration is given to nickel base alloy KnNSSMVTs devel- 
oped for manufacture of heat exchangers of HTGR type reactors. 
Chemical composition, microstructure and mechanical properties 
are comparable with those of Hastelloy XR. Decreased amount of 
refractory metals (8-10%) makes it possible to produce large-sized 
components by hot working and welding. The alloy possesses high 
structural stability and resistance to radiation hardening. At operat- 
ing temperature of 950<de<C the following properties were 
obtained: ultimate strength - 155 MPa; creep rate - 4x10-' s—' at 
10 MPa stress; long-term rupture strength on 10* h base - 12 
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MPa; threshold neutron fluence -8x10'® cm—* (Ercb 0.1 MeV); hy- 
drogen permeability - 0-5 cm°.(cm?-s)—". 5 refs.; 8 figs.; 2 tabs. 


9665 (INIS-RU-349, pp. 38-42) Maraging steel type 
O6Kh13N7D2 as a promising material for load-bearing mem- 
bers of nuclear power plants. Derzhavin, A.G.; Goslavskij, O.V.; 
Rodchenkov, B.S.; Shamina, E.V. Ministerstvo Rossijskoj Federat- 
sii po Atomnoj Ehnergii, Moscow (Russian Federation). 1992. 86p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94615464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Structure, mechanical properties and corrosion behaviour of 
maraging steel type O6Kh13N7D2 are studied depending on heat 
treatment conditions. The steel is considered as a substituent for 
chromium steel 20Kh13 and high-nickel steel type 10Kh11N20T3R 
and KhN35VTYu alloy, which are usually used for load-bearing 
components in nuclear reactors. The 06Kh13N7D2 steel is shown 
to possess high corrosion resistance in water and steam-and-water 
environments and high resistance to corrosion fatigue in chloride- 
containing media. Irradiation with 10° em~? neutron fluence does 
not induce radiation embritiement. The steel is technologically effi- 
cient, it has high ductility and weldability. 4 refs.; 4 figs.; 1 tab. 


9666 (INIS-RU-349, pp. 43-46) Easy to manufacture steel 
type OSKh14N15M3Ts with stable structure. Kunilovskij, V.V.; 
Dushin, Yu.A.; Volodin, S.!. Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation). 1992. 86p. (in 
Russian). In Problems of nuclear science and _ technology: 
Scientific-technical collection. Order Number DE94615464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Steel type 05Kh14N15M3Ts was developed for long term opera- 
tion at temperatures up to 750 deg C. Technological properties of 
the steel are considered. Possibilities of manufacturing different 
members of HTGR reactors, ranging from reactor vessels 1600 
mm in diameter to thin-wall bellows with 0.22 mm wall thickness 
were determined. The steel is noted for embrittlement resistance in 
the whole temperature range. Impact strength is equal to 80% of 
initial one after holding at 750 deg C. 3 refs.; 4 figs. 


9667 (INIS-RU-349, pp. 46-50) Influence of liquid metal 
media on resistance to low-cycle fatigue of sintered disper- 
sion hardening chromium steel. Popovich, V.V.; Ivanova, I.1.; 
Dmukhovskaya, |.G.; Loguntsov, E.N. Ministerstvo Rossijskoj Fed- 
eratsii po Atomnoj Ehnergii, Moscow (Russian Federation). 1992 
86p. (In Russian). In Problems of nuclear science and technology: 


Scientific-technical collection. Order Number 
Source: OSTI; NTIS (US Sales Only); INIS. 

A study was made on the influence of some liquid metals on 
low-cycle fatigue of dispersion hardening chromium steel, produced 
by sintering, as well as on its properties after irradiation. The steel 
type Kh13M2TiO, is not susceptible to significant swelling at high 
irradiation temperatures. Irradiation up to neutron fluence of 5x10°4 
m~? at 500 deg C doesn’t affect the temperature dependence of 
plasticity and yield strength up to 800 deg C. Liquid tin and Pb-Li 
eutectics are shown to decrease fatigue life at strain amplitudes in 
excess of 0.2%. 9 refs.; 5 figs.; 1 tab. 


DE94615464. 


9668 (INIS-RU-349, pp. 50-57) Specific features of radia- 
tion damage in titanium alpha-alloys. Kozhevnikov, O.A.; 
Yarmolovich, |.1.; Yakovieva, T.A. Ministerstvo Rossijskoj Federatsii 
po Atomnoj Ehnergii, Moscow (Russian Federation). 1992. 86p. (in 
Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94615464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Titanium base ‘alpha’-alloys (Pt-7M, RK-20 and Ti-5AlI-2Zr-1.5V) 
are considered for their behaviour under neutron irradiation. The 
role of alloying elements in radiation hardening is discussed de- 
pending of neutron fluence and irradiation temperature. For PK-20 
alloy three stages of change in mechanical properties are revealed 
which are following: incubation period and weak hardening, intense 
radiation hardening, radiation hardening attenuation. Irradiation 
temperature rise results in an increase of incubation period and 
threshold neutron fluence. A special attention is paid to hydrogen 
absorption in a-titanium alloys under irradiation. It is concluded that 
titanium base 'aipha’-alloys are serviceable as structural materials 
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in nuclear plants with allowance made for peculiar features of their 
radiation behaviour. 4 refs.; 7 figs.; 1 tab. 


9669 (INIS-RU-349, pp. 58-62) Materials for supercritical 
pressure reactor vessels operating at high temperature. 
Filimonov, G.N.; Grekova, I.1.; Orlova, V.N.; Zhuraviev, Yu.M.; Get- 
manchuk, A.V. Ministerstvo Rossijskoj Federatsii po Atomnoj 
Ehnergii, Moscow (Russian Federation). 1992. 86p. (In Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94615464. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Consideration is given to structural material problems which oc- 
cur when designing reactor vessels of nuclear power plants with 
supercritical parameter water coolant. The steel type 15Kh2MFA-A 
is recommended due to its high long-term rupture strength in the 
range of 350-500 deg C. The problem is of production of large-size 
castings with low impurity content (Plcb0.006%) to prevent thermal 
embrittlement over the whole service life of reactor vessels. In 
addition there is a need to reveal the influence of grain size on em- 
brittlement of welded joints of this steel. For critical fasteners (pins 
210 mm in diameter) the steel type 38Kh3M1F1A should be ap- 
plied that combines high strength and ductility. 3 refs. 


9670 (INIS-RU-349, pp. 62-68) Materials science aspects 
of reliability and durability increase for WWER reactors. 
Orlova, V.N.; Grekova, I.1.; Filimonov, G.N.; Berezhko, B.I.; Zhu- 
raviev, Yu.M. Ministerstvo Rossijskoj Federatsii po Atomnoj 
Ehnergii, Moscow (Russian Federation). 1992. 86p. (In Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94615464. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Consideration is given to possibility of enhancement of reliability 
and service life of pressure vessels by means of application for a 
bottom part of chromium molybdenum vanadium steel (15Kh2MFA) 
which surpasses nickel-containing steels in radiation resistance. 
Steel type 15Kh2NMFA possessing high hardenability and high re- 
sistance to brittle fracture is proposed for an upper part. The 
method of dissimilar steel welding is described providing for relia- 
bility of welded joints. Some improvements in vessel design and 
more accurate sampling in steel melting and casting are mentioned 


among other measures aimed to increasing reactor reliability. 3 
figs.; 1 tab. 


9671 (INIS-RU-349, pp. 68-71) Promising structural mate- 
rial for nuclear power plants. Kalinin, G.M.; Ivanov, A.D.; 
Korostelev, A.B. Ministerstvo Rossijskoj Federatsii po Atomnoj 
Ehnergii, Moscow (Russian Federation). 1992. 86p. (in Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94615464. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The data on chemical composition, mechanical properties and 
radiation resistance are presented for nickel base alloy type 
KNS6MBYuD which is considered to be promising for fabrication of 
critical parts of gas cooled nuclear reactors operating at 773 K and 
neutron fluence of 10° m-*. Quenching and two-stage aging re- 
sult in high mechanical properties due to precipitating intermetallics 
(Niz, Nb, NizAl, NigTi). The alloy possesses a good weldability and 
can be used in cast and heat-treated state. 3 refs.; 3 tabs. 


9672 (INIS-RU-349, pp. 72-74) Tubes of corrosion resis- 
tant steel type O8Kh22N6T for nuclear power plants. Goslavskij, 
O.V.; Lupakov, I.S.; Kalinin, G.M.; Rodchenkov, B.S. Ministerstvo 
Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow (Russian Fed- 
eration). 1992. 86p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94615464. Source: OSTI; NTIS (US Sales Only); INIS. 

The austenitic-ferritic steel type O8Kh22N6T is proposed as a 
substitute for a widely used austenitic steel type O08Kh18N10T to 
increase service life of pipelines in nuclear plants. The steel 
proposed has higher strength, lower nickel content and higher re- 
sistance to corrosion fatigue. Welded joints possess satisfactory 
properties without heat treatment. Impact tests showed that long- 
term holding (11000 h.) at temperatures up to 300 deg C did not 
lead to steel embrittlement. Impact strength constituted 4.5-13 
kg-m-cm~*. 1 fig.; 2 tabs. 
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9673 (INIS-RU-349, pp. 74-76) Promising austenitic high- 
strength steel for critical components of NPP. Kunakov, Ya.N.; 
Shur, D.M.; Zakharova, L.N. Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation). 1992. 86p. (In 
Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94615464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Austenitic steel type O3Kh19N9AM2 with nitrogen content of 
0.23-0.28% was developed as a structural material for manufactur- 
ing collectors for steam generators in nuclear power plants. Due to 
proper ratio of nitrogen and nitride-forming elements the steel 
surpass foreign analogues in strength properties at operating tem- 
perature. Yield strength at 350 deg C constitutes 280-310 MPa. 
After heat treatment at 1050deg C (2 h) with subsequent cooling in 
the air the steel has one-phase austenitic structure with grain size 
of 6-8. 9 refs.; 1 fig. 


9674 (INIS-RU-349, pp. 76-79) Steel type 04Kh16N11M3T 
as a structural material for first wall and blanket of thermonu- 
clear reactor. Ignatov, V.A.; Trapeznikov, Yu.M.; Odintsov, N.B.; 
Markov, V.G.; Vinokurov, V.F.; Karzov, G.P.; Rybin, V.V.; Kalinin, 
G.M.; Strebkov, Yu.S. Ministerstvo Rossijskoj Federatsii po Atom- 
noj Ehnergii, Moscow (Russian Federation). 1992. 86p. (In 
Russian). In Problems of nuclear science and _ technology: 
Scientific-technical collection. Order Number DE94615464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of steel 16-11 a new steel composition was devel- 
oped to be used in fusion reactors. A new steel type 
04Kh16N11M3T with TVC ratio equal to 7-15 has high corrosion re- 
sistance in water and lead-lithium liquid eutectics and preserves 
high strength at operating temperatures (350-400 deg C). The steel 
was produced under industrial conditions in the form of forgings, 
plates and tubes. The chemical composition was selected in such 
a way that ferrite content in cast structure ranged of 1 to 5% to en- 
sure satisfactory ductility. 3 figs. 


9675 (INIS-RU—349, pp. 79-81) Accelerated determination 
of resistance to cycling breaking loads in structural materials. 
Kuz’'menko, V.A. Ministerstvo Rossijskoj Federatsii po Atomnoj 
Ehnergii, Moscow (Russian Federation). 1992. 86p. (In Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94615464. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Consideration is given to possibility of rapid determination of 
structural material strength, using methods, based on high- 
frequencxy cyclic loading. This enables to determine values of 
breaking stress, close to ultimate strength on a large basis. The 


technique suggested is especially suited to low-ductility materials, 
ceramics for example. 


9676 (INIS-RU-349, pp. 81-85) Development and produc- 
tion of nickel-free corrosion resistant steels for NPP 
equipment. Borisov, V.P.; Vorokhanova, M.F.; Grebennikov, V.A. 
Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation). 1992. 86p. (In Russian). In Problems of nu- 
clear science and technology: Scientific-technical collection. Order 
Number DE94615464. Source: OSTI; NTIS (US Sales Only); INIS. 

Mechanical properties, workability, weldability and corrosion re- 
sistance are presented for newly developed nickel-free steel type 
O8Kh14MF. The martensitic-ferritic steel is produced on the com- 
mercial scale in the form of forgings, sheets, hot and cold worked 
tubes. Corrosion test did not reveal tendency to intercrystalline 
corrosion or stress corrosion in chloride-containing media. The 
steel was tested under operating conditions in nuclear power reac- 
tors. Comparative evaluation of properties for steels types 
O8Kh14MF and 08Kh18N10T is given. 7 tabs. 


9677 (INIS-RU-368) Problems of nuclear science and 
technology: Scientific-technical collection. Fizika radiatsion- 
nykh povrezhdenij i radiatsionnoe materialovedenie, no.3/54. 
Tsentral’nyj Nauchno-Issledovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1990. 115p. (In Russian). Order 
Number DE94611728. Source: OSTI; NTIS (US Sales Only); INIS. 

Investigations into the processes of radiation damage have been 
conducted for structural materials used in reactor machine-building. 
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A number of alloys, steels as well as semiconductor materials has 
been considered in connection with their behaviour under irradia- 
tion. Investigation techniques and devices are also under study. 


9678 (INIS-RU-368, pp. 18-20) Radiation-induced defect 
annealing in IKh13 steel after electron irradiation. Arbuzov, V.L.; 
Davietshin, A.Eh.; Druzhkov, A.P.; Klotsman, S.M.; Nikolaev, A.L.; 
Al'tovskij, |.V.; Grigor’yan, A.A.; Votinov, S.N. Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
issledovanij po Atomnoj Nauke i Tekhnike, Moscow (Russian Fed- 
eration). 1990. 115p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94611728. Source: OSTI; NTIS (US Sales Only); INIS. 

The radiation defect annealing in 1Kh13 steel after low- 
temperature electron irradiation at -10 deg C has been investigated 
by means of residual electric resistivity and positron annihilation 
measurements. It is established that in the steel irradiation the pro- 
cess of short-range order segregation takes place. The vacancy 
annealing in irradiated samples begins at temperatures above 50 
deg C and promotes a further segregation. It is shown that at 
temperatures above 430 deg C the residual electrical resistance in- 
creases linearly with temperature and vice versa i.e. the equilibrium 


state of short-range order segregation is reached at these tempera- 
tures. 5 refs., 3 figs. 


9679 (INIS-RU-368, pp. 35-43) Formation of impurity at- 
mospheres and their influence on swelling and creep rates i n 
interstitial solid solutions. Edemskij, N.|.; Kislitsin, S.B.; Pyatile- 
tov, Yu.S. Tsentral’ny} Nauchno-lssledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (Russian Federation). 1990. 115p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94611728. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Taking into account the interactions between interastitials, the 
equilibrium impurity atmospheres around edge dislocations in 
interstitial solid solutions have been calculated. The impurity con- 
centrations in atmospheres were obtained as a function of the 
distance to the dislocation core, the temperature, and the mean im- 
purity concentration in the specimen. With use of the numerical 
methods calculated were the intrinsic point defect fluxes onto dislo- 
cations surrounded by the impurity atmospheres. It has been 
established that the efficiences of the dislocation absorption of in- 
terstitials (Z,) and vacancies (Z,) are decreasing as compared to 
the crystal without impurities, and the Z; decreases more rapidly 
than Z,. As a result, the impurity concentration increase leads to 
the decreasing in the dislocation preference factor B, the swelling 
rate S and the radiation creep rate «,. 10 refs., 5 figs. 


9680 (INIS-RU-368, pp. 44-47) Ultrasonic exposure influ- 
ence on low temperature irradiation embrittlement in 
15Kh2MFA steel. Aksenov, V.K.; Volchok, O.1.; Gindin, I.A.; 
Levikova, L.V.; Neklyudov, I.M.; Ozhigov, L.S.; Yaes, A.A.; Kalinin, 
G.M.; Lupakov, |.S.; Sidorenkov, A.V. Tsentral’nyj Nauchno- 
issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (Russian Fed- 
eration). 1990. 115p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94611728. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of preliminary ultrasonic exposure (20 kHz) on the 
15Kh2MNFA steel embrittlement during in-reactor irradiation 
(4x102° n/cm?, 800 deg C, E > 1.15 MeV) was studied. Experi- 
ment have shown the possibilities of ultrasonic effect as a method 
to decrease in the delivery structure the dislocation cluster output 
and the efficiency of stress concentrators at the carbide-matrix 
interface boundaries. For Sharpy-type samples after ultrasonic ex- 
posure, the subseuent neutron irradiation results in the decrease of 
impact strength at 26-200 deg C to a lesser degree than for sam- 
ples with delivery structure. 7 refs., 2 figs., 4 tabs. 


9681 (INIS-RU-368, pp. 48-54) Stress relaxation under 
cyclic electron irradiation. Bystrov, L.N.; Reznitskij, M.E. 
Tsentral’nyj Nauchno-Issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1990. 115p. (In Russian). In Prob- 
lems of nuclear science and technology: Scientific-technical 





collection. Order Number DE94611728. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The kinetics of deformation process in a relaxating sample under 
2 MeV electron cyclic irradiation was studied experimentally. The 
Al-Mg alloys with controllable and different (in dislocation density 
precipitate presence and their character) structure were used in ex- 
periments. It was established that after the beam was switched on 
the deformation rate increased sharply and then, during prolonged 
irradiation, in a gradual manner. After the switching-off the relax- 
ation rate decreases by jumps up to values close to extrapolated 
rates of pre-radiation relaxation. The exhibition of these effects with 
radiation switching-off and switchin-on is dependent on the initial 
rate of thermal relaxation, the test temperature, the preliminary 
cold deformation and the dominating deformation dislocation mech- 
anism. The preliminary cold deformation and test temperature 
elevation slightly decrease the effect of instantaneous relaxation 
acceleration with the irradiation switch-on. 17 refs., 5 figs. 


9682 (INIS-RU-368, pp. 55-57) Peculiarities of stress re- 
laxation in Al-Mg -Sc alloy under cyclic electron irradiation. 
Al’tovskij, I.V.; Afanas’ev, V.D.; Gofman, Yu.l.; Kornilov, S.P.; 
Pis’menetskij, S.A. Tsentral’nyj Nauchno-issledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (Russian Federation). 1990. 115p. (in 
Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94611728. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Peculiarities of stress relaxation in Al-Mg-Se alloy under cyclic 
electron irradiation have been investigated. Relaxation data have 
been used to determine the creep rate at stresses in the elastic 
region. It is shown that when cycling the irradiation, the creep ac- 
celerates in times corresponding by the order of magnitude with 
the dynamic preference time. The dependence of creep rate on ir- 
radiation on-off time ratio indicates that the mechanism controlling 
the radiation creep is the "climb plus sliding” mechanism. 7 refs., 2 
figs. 


9683 (INIS-RU-368, pp. 58-61) Electron _ irradiation 
influence on mechanical properties of iron-chromium alloy. Ar- 
buzov, V.L.; Druzhkov, A.P.; Klotsman, S.M.; Nikolaev, A.L.; 
Tsurin, V.L.; Al'tovskij, I.V.; Grigor’yan, A.A.; Votinov, S.N. 
Tsentral’nyj Nauchno-Issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1990. 115p. (In Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DES94611728. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Electron irradiation influence on mechanical properties of the al- 
loy Fe-15.7 at%Cr was investigated at temperatures 0 deg C; 50 
deg C and 100 deg C the yield stress rises initially, then is con- 
stant, and at 0 deg C and 50 deg C grows continuously. By the 
positron annihilation method the radiation defect accumulation was 
investigated and by the NGR method the data on the short-range 
order alloy segregation were obtained at the same irradiation tem- 
perature. The short-range order alloy segregation increases with a 
rise in temperature. It is shown that radiation hardening of alloys 
after electron irradiations at 0 deg C-100 deg C is caused by radia- 
tion defect with a linear relation between the yield stress gain and 
defect concentration to the power 1/2. The short-range order seg- 
regation has only a negligible effect on radiation hardening. 8 refs., 
4 figs. 


9684 (INIS-RU-368, pp. 62-68) Physical aspects of fuel 
cladding fracture in fusion reactors. Averin, S.A.; Safonov, V.A.; 
Solonin, M.|. Tsentral’nyj Nauchno-Issledovatel’skij Inst. informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (Russian Federation). 1990. 115p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94611728. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Deformation and fracture mechanisms observed in fcc metals 
were analyzed as a function of stress and temperature. The neu- 
tron irradiation influence on these processes was evaluated. The 
peculiarities of plastic flow in surface and inner layers of some ma- 
terials during thermic and radiation creep were studied. The 
character of stainless steel fracture in the water of high parameters 
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was considered. This paper presents the results of fractographic 
studies of failed fuel elements with stainless steel claddings after 
tests in loop channel of reactor and exploration in industrial reac- 
tors. The temperature of equihesive strength of cladding materials 
in fuel elements of Beloyarsk-3 reactor in dependence on fuel burn- 
ing degree was determined. Proceeding from these results shown 
is the dominant role of grain boundaries during the processes of 
deformation and fracture in fuel cladding materials. 21 refs. 


9685 (INIS-RU-368, pp. 69-72) Investigation of some 
physical properties of solid eutectics Li;7Pbg,. Atanov, A.l.; 
Gromov, V.V.; Saunin, E.1.; Chasovnikov, |.A.; Chepovskij, A.M. 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1990. 115p. (In Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DE94611728. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Some physical properties of the eutectic alloy Li;7Pbg3 have 
been investigated. Synthered eutectic samples were analyzed on 
the conformity with a stoichiometric composition. It is shown by the 
ESCA method that Li;7Pbg3 interacts with air components; carbon, 
being in the composition of carbonate complex COs, is adjacent to 
the surface; and oxygen containing in sample volume has different 
forms. The longitudinal sound velocity in Li;7Pbg3 was 2.15x10"3 
m/c, the Young module E=1.26x10" MPa and the latent melting 
heat H=4.45 ... 5.16 kJ/mol. In the temperature range 500 ... 230 
deg C the values of the specific heat C, and the coefficient of lin- 
ear thermal expansion were determined. It is shown that C, and 
values are dependent on the chemical composition of Li;7Pbg3 
samples. The degradation of Li;7Pbg3 elastic properties was ob- 
served at 90 ... 130 deg C. A supposition is made on a possible 
superplasticity effect reveal in this material. 5 refs., 3 figs., 2 tabs. 


9686 (INIS-RU-368, pp. 73-77) Effect of helium additions 
in plasma on hydrogen penetration from plasma discharge 


through Kh16N15M3B steel. Gritsyn, V.I.; Opalev, O.A.; Ternopol, 
A.M.; Rybalko, V.F. Tsentral’nyj Nauchno-lssledovatel’skij Inst. In- 
formatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (Russian Federation). 1990. 115p. (in 


Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94611728. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The coefficients of hydrogen diffusion for Kh1SN16M3B steel in 
the temperature range 250 ... 700 deg C and the diffusion activa- 
tion energy were determined on the plasma facility "Drakon” (reflex 
discharge). The diffusion coefficients in this temperature range are 
in good agreement with the published data on such steels. The 
effect of helium additions in hydrogen plasma on hydrogen pene- 


‘tration through the Kh15N16M3B steel at 275 deg C was studied. 


It is shown that the 50% helium addition (in volume) in hydrogen 
plasma or the irradiation of this steel with pure helium plasma de- 
crease its hydrogen permeability by 8 and 5 times. The results 
obtained can be used to solve the problems of controlled ther- 
monuclear fusion, since the Kh15N16M3B steel is a probable 
structural material for fusion reactors. 8 refs., 6 figs. 


9687 (INIS-RU-368, pp. 78-84) Phase composition of EhK 
990-ID steel. Rabinovich, A.V.; Milova, |.M.; Zaslavskij, Yu.B.; Nek- 
lyudov, I.M.; Chernyj, B.P.; Vanzha, A.F.; Zejdlits, M.P.; Kurasov, 
A.N.; Shmelev, Yu.S. Tsentral’nyj Nauchno-lssiedovatel’skij Inst. In- 
formatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (Russian Federation). 1990. 115p. (In 
Russian). In Problems of nuclear science and _ technology: 
Scientific-technical collection. Order Number DE94611728. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The microstructure and phase composition of EhK99 steel have 
been investigated. It is shown that the scandium absolute 
concentration in solid solution of hot-deformed metal is directly pro- 
portional to their total content. It was established that the ratio 
between the scandium concentration in solid solution and the total 
content [Sc] ss/[Sc], is not the function of the latter and constitutes 
(24.5+5.5) rel.%. The limiting scandium solubility in the EhK99 
steel at temperature 1270 deg C was determined. It constitutes 
0.07+0.005 mass%. In this paper proposed is the mechanism of 
intermetallide-and-second phase nucleation and growth during 
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crystallization and homogenizing annealing. The recommendation 
for regimes of homogenizing annealing (1270 deg C, 12 hours) are 
given. It is shown that the homogenizing vacuum annealing may 
have an appreciable influence on the technique plasticity and pro- 
duction of good tubes of EhK99 steel with scandium content no 
more than 0.07wt%. 2 refs., 10 figs., 2 tabs. 


9688 (INIS-RU-368, pp. 89-95) Determination of post- 
irradiation mechanical properties of stainless steel by 
miniaturized disk indentation techniques. Bystrov, L.N.; Gemi- 
nov, V.N.; Ivanov, L.I.; Kuz’min, A.A; Tsepelev, A.B. 
Tsentral'nyj Nauchno-|ssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1990. 115p. (In Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DE94611728. Source: OSTI; NTIS (US 
Sales Only); INIS 

Methodic aspects of employment of the miniaturized disk 
(diam=3 mm) bend to study the post irradiation mechanical proper- 
ties of metals are considered. Discussed is the problem of 
parameter correlation with standard characteristics of mechanical 
properties of metallic materials. The investigations of 2 MeV 
electron irradiation at maximum dose 1.25X10'* cm-* on the me- 
chanical properties of ferrite steel (10Cr-2Mo) confirm the high 
sensitivity of the method and the good reproducibility of results. 
Therefore this method is recommended for the express-analysis of 
mechanical properties of metals and alloys. 14 refs., 4 figs. 


9689 (INIS-RU-368, pp. 96-99) Method of investigation 
of hydrogen penetration in metals and alloys under 
irradiation. Gerasin, V.Ya.; Eremeev, V.S. Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (Russian Fed- 
eration). 1990. 115p. (in Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94611728. Source: OSTI; NTIS (US Sales Only); INIS. 

To investigate the hydrogen penetration in metals and alloys 
under irradiation a research method has been developed. Mea- 
surements results are presented which have been obtained for 
samples of nickel and O7Khi6NKh6 steel under neutron-and- 
gamma-irradiation at elevated hydrogen pressures. The irradiation 
effect of hydrogen penetration in materials under investigation has 
been observed. The lower is the test temperature the more intense 
radiation activation is. 4 refs., 2 figs 


9690 (INIS-RU-369) Problems of nuclear science and 
technology: Scientific-technical collection. Yademaya tekhnika 
i tekhnologiya, no.4. Svarka v_ yadernoj — tekhnologii. 
Tsentral’nyj Nauchno-issledovatel’skij inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1991. 40p. (In Russian). Order 
Number DE94615445. Source: OSTI; NTIS (US Sales Only); INIS. 
The problems of reactor materials welding and welded joints 
properties are under consideration. A special attentions is paid on 
the influence of welding conditions on the quality of welds. Welding 
equipment along with automatic control systems are described. 


9691 (INIS-RU-369, pp. 6-12) Mathematical modelling of 
plate collision on explosion welding. Gul’bin, V.N.; Nikitin, |.S. 
Tsentral’nyj Nauchno-issiedovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1991. 40p. (In Russian). In Prob- 


lems of nuclear science and technology:  Scientitic-technical 
collection. Order Number DE94615445. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A physical model which reflects concepts convenient for describ- 
ing mathematical processes is chosen for mathematical simulation 
of plastic deformation during explosion welding of plates. A mathe- 
matic model of dynamic collision of plates under impact of a shock 
wave moving over the external surface. To implement the numeric 
solution by a computer, the model has a modular structure. The 
analysis of the effect of welding process parameters on the geome- 


try of the boundary as well as properties of explosion welded 
joints. 4 refs.; 2 figs. 
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9692 (INIS-RU-369, pp. 12-14) Development of titanium- 
iron system heat resisting composite material. Gul’bin, V.N.; 
Elovenko, A.l.; Trykov, Yu.P.; Saprygin, V.D.; Krasikov, K.K. 
Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1991. 40p. (In Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DE94615445. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Feasibility of production of a refractory multilayer (from 3 to 30 
alternating layers of titanium and low-carbon steel) composite ma- 
terial through explosion welding and subsequent rolling and 
high-temperature treatment, is investigated. The kinetic of forma- 
tion of diffusional interlayers at interfaces as a result of long 
high-temperature headings is studied. Dependences of strength 
characteristics of titanium-steel compositions on test temperatures 
are obtained. Recommendations are given in terms of the optimiza- 
tion of the composition and technology of refractory material 
production for maximum utilization of its operation properties. 2 
refs., 3 figs. 


9693 (INIS-RU-369, pp. 14-16) Determination of zirconium 
welded joints properties after reactor testing. Shchavelev, L.N.; 
Budilkin, B.B.; Prokhorova, L.V.; Brovko, V.V. Tsentral'nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (Russian Fed- 
eration). 1991. 40p. (in Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94615445. Source: OSTI; NTIS (US Sales Only); INIS. 

The article deals with the conditions of an experiment on deter- 
mination of the properties of zirconium alloy samples produced 
through welding at different concentrations of oxygen, hydrogen 
and nitrogen in a protective atmosphere as well as with irradiation 
conditions. Microstructure of heat affected zones is investigated 
and the results of measuring microhardness and relative elongation 
prior to and after irradiation are presented. The results of corrosion 
tests of samples are given. 1 ref., 3 tabs. 


9694 (INIS-RU-369, pp. 17-20) Influence of technological 
parameters of welding with stabilized arc on efficiency of ox- 
ide film sputtering on aluminium alloy surface. Poloskov, S.I. 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1991. 40p. (in Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DE94615445. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The article presents the results of experimental and theoretical 
investigations into the effect of thermal characteristics of reverse- 
polarity stabilized arc and welding process parameters, including 
current and rate of welding, arc length, argon mass consumption, 
on the width and depth of oxide film sputtering on the surface of 
aluminium alloys. It is shown that application of reverse-polarity 
stabilized arc allows to expand aluminium alloy welding process 
capabilities and to optimize the effect of production process factors 
on cathode sputtering efficiency as compared to free-burinig AC 
arc. 10 refs., 4 figs. 


9695 (INIS-RU-369, pp. 20-23) Design of module com- 
plexes for automatic arc welding. Khavanov, V.A.; Ser'eznov, 
V.A. Tsentral’ny} Nauchno-lssledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (Russian Federation). 1991. 40p. (in Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94615445. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The article confirms a significant growth of the share of auto- 
matic modular arc welding equipment in the modern welding 
practice. A possibility to assemble the required equipment proceed- 
ing from a specific production objective of the customer is noted as 
a primary advantage of modular systems. composition, perfor- 
mance and design features of modular domestic-make complex are 
considered. 1 ref. 


9696 (INIS-RU-369, pp. 24-27) Peculiar features of sub- 
merged arc welding procedure for horizontal joints on 





austenitic steel vertical planes. Doroshenko, F.E.; Chushkina, 
Z.Yu.; Roshchin, V.V.; Zvonarev, N.P.; Kolesnikov, A.V. 
Tsentral’nyj Nauchno-|ssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1991. 40p. (in Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DE94615445. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Peculiarities of horizontal weld formation on the vertical plane 
during submerged arc welding are considered. Schemes for pro- 
duction joints of different thickness featuring high performance and 
efficiency, are chosen. In particular, a possibility is established to 
produce one-side welds on metals up to 12 mm in thickness as 
well as joints without bevels up to 16 mm in thickness in two 
passes. When welding thick-wall structures, it is recommended to 
perform the root run on glass cloth cord or copper rod which ex- 
cludes the necessity to condition the weld root, improves weld 
metal quality and enhances process productivity. 3 refs., 2 figs. 


9697 (INIS-RU-369, pp. 27-31) Design and investigation of 
the system for automatic control of tungsten electrode posi- 
tion during perimetric welding of out-of-round articles. 
Romanenkov, .F.; Chamov, S.V._ Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (Russian Fed- 
eration). 1991. 40p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94615445. Source: OSTI; NTIS (US Sales Only); INIS. 

The article presents the results of designing a system of auto- 
matic control of tungsten electrode position; the ACS has an 
electromechanical sensor contacting with the welded profile. The 
system of stabilization of tungsten electrode position (perpendicu- 
larity) is investigated in terms of static and dynamic precision and 
reliability. The ACS ensures stable weld formation and level pilling 
when welding hexahedrons, 153 mm width across flats and 4.5 
mm thick walls, and can be used for welding other intricate-shape 
items. 2 refs., 7 figs., 1 tab. 


9698 (IS-T-1662) Theoretical studies of zirconium and 
carbon clusters with molecular dynamics simulations. Zhang, 
B. Ames Lab., IA (United States). Aug 1993. 131p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE94005276. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In this dissertation, we will present a systematic study of struc- 
tures of fullerenes ranging from Cap to Cio9 by introducing a novel 
scheme. Using our new scheme, we not only reproduce all known 
fullerene structures but also successfully predicted several other 
fullerene structures which were confirmed by experiments. By utiliz- 
ing the tight-binding molecular-dynamic (TBMD) simulation, we also 
studied the dynamical behavior of fullerenes: Vibrations, thermal 
disintegration of individual clusters as well as collisions between 
fullerenes. If the beauty of carbon fullerene is not enough, people 
found that carbon can also form tubules and even speculated that 
they can form three-dimensional graphite-like networks. By extend- 
ing our fullerene structure searching scheme, we performed a 
search for the ground-state structure of three dimensional carbon 
network. We found the most stable structure people ever proposed 
for simple cubic based networks. From the difference of this new 
form of carbon and graphite in the electronic and vibrational prop- 
erties, we propose an experimental probe to identify these novel 
three-dimensional carbon networks. 


9699 (IS-T-1676) Studies on the optimization of deforma- 
tion processed metal metal matrix composites. Ellis, T.W. Ames 
Lab., IA (United States). 4 Jan 1994. 141p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE94006033. Source: OSTI; NTIS; GPO Dep. 

A methodology for the production of deformation processed 
metal metal matrix composites from hyper-eutectic copper- 
chromium alloys was developed. This methodology was derived 
from a basic study of the precipitation phenomena in these alloys 
encompassing evaluation of microstructural, electrical, and me- 
chanical properties. The methodology developed produces material 
with a superior combination of electrical and mechanical properties 
compared to those presently available in commercial alloys. New 
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and novel alloying procedures were investigated to extend the 
range of production methods available for these material. These 
studies focused on the use of High Pressure Gas Atomization and 
the development of new containment technologies for the liquid al- 
loy. This allowed the production of alloys with a much more refined 
starting microstructure and lower contamination than available by 
other methods. The knowledge gained in the previous studies was 
used to develop two completely new families of deformation pro- 
cessed metal metal matrix composites. These composites are 
based on immissible alloys with yttrium and magnesium matrices 
and refractory metal reinforcement. This work extends the physical 
property range available in deformation processed metal metal ma- 
trix composites. Additionally, it also represents new ways to apply 
these metals in engineering applications. 


9700 (IS-T-1679) Centrifugal atomization of lanthanide 
materials for cryogenic coolers. Osborne, M.G. Ames Lab., IA 
(United States). 4 Jan 1994. 106p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE94006035. Source: OSTI; NTIS; GPO Dep. 

Until recently, Pb was the preferred heat exchanger matrix mate- 
rial used in low temperature cryocoolers; however, the heat 
capacity of Pb drops drastically below ~15K and new matrix mate- 
rials based on the lanthanide elements have been developed. 
These materials magnetically order at low temperatures and the 
entropy change associated with ordering contributes to the materi- 
als’ heat capacities. The drawback to widespread use of lanthanide 
intermetallic compounds in cryocoolers has been the difficulty in 
manufacturing high-quality particulates. The purpose of this project 
was to develop a technique for producing high-quality powders of 
lanthanide metals and lanthanide intermetallic compounds for use 
in cryocooler heat exchangers. A series of atomization experiments 
was performed using Er3Ni, Nd, Nd3Ni, and (Ero 5sNdo.5)3Ni. Atom- 
ization of these materials resulted in particles ranging from mostly 
spherical to extremely flattened. Analyses of size distributions for 
the experiments indicate that increased atomization disk speed and 
superheat result in smaller mean particle diameters and narrower 
size distributions. Chemical analyses of the atomized powders indi- 
cate that the CA/RQB technique produces particulate with much 
lower interstitial contamination than other techniques. The Er3Ni 
and Nd3Ni powders were predominantly of the desired phase and 
the (Ero s5Ndo.5)3Ni powder had one major and possibly three mi- 
nor phases. The solidification morphology is typically fine dendritic 
or cellular with finer microstructure spacings near the particle sur- 
faces. The Er3Ni powders have higher heat capacities than gas 
atomized powders reported in literature. The heat capacity of 
Nd3Ni has a peak which does not degrade dramatically with pro- 
cessing. The (Ero 5Ndo5)3Ni material has a higher heat capacity 
compared to Er3Ni, Nd3Ni, and Nd at temperatures above 10K. 


9701 (JAERI-M—93-187) Creep-fatigue interaction property 
of a nickel-base heat-resistant alloy Hastelloy XR in simulated 
HTGR helium gas environment. Tsuji, Hirokazu (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Nakajima, Hajime. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Oct 1993. 25p. Order Number DE94737934. 
Source: OSTI; NTIS; INIS. 

The properties of Hastelloy XR, which is a developed alloy as 
the structural material for high-temperature components of the 
HTTR, under creep-fatigue interaction conditions were examined 
by performing a series of axial strain controlled fully reversed fa- 
tigue tests in the simulated HTGR helium gas environment at 700, 
800, 900 and 950degC. Two types of evaluation techniques, i.e., 
the life fraction rule and the ductility exhaustion one, were applied 
for the evaluation of the creep damage during the tensile strain 
holding. The fatigue life reduction due to the strain holding is ob- 
served even at hold times of 6 seconds, and the saturation point of 
the fatigue life reduction shifts to the shorter hold time side with in- 
creasing temperature. The life fraction rule predicts an excessively 
conservative value for the creep damage. The ductility exhaustion 
rule can predict the fatigue life under the effective creep condition 
much more successfully than the life fraction one. (author). 


9702 (JAERI-M—93-209) Evaluation of the same heat 
Hastelloy XR as the material used for high-temperature com- 
ponents of tne High-Temperature Engineering Test Reactor, 2: 
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Evaluation of short-time strength properties for base metal. 
Tsuji, Hirokazu (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Nakajima, Hajime; Tan- 
abe, Tatsuhiko; Nakanishi, Tsuneo; Nakasone, Yuji. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Oct 1993. 72p. (In Japan- 
ese). Order Number DE94737939. Source: OST; NTIS; INIS. 

A series of tension, Charpy impact and creep tests was carried 
out on two sorts of plate materials with 15 mm and 60 mm in thick- 
ness obtained from typical one of 30 heats of Hastelloy XR 
manufactured as the component material of the High-Temperature 
Engineering Test Reactor (HTTR). Creep test temperatures were 
850, 900, 950 and 1000degC, and the maximum creep test time 
was 3371.4 h. The results obtained are as follows: (1) Both of 
plate materials tested exhibit acceptable tensile strength and ten- 
sile ductility as the structural material of the high-temperature 
components of the HTTR. (2) The plate material with 15 mm in 
thickness exhibits enough toughness, while toughness of the plate 
material with 60 mm in thickness is inferior to that of the plate ma- 
terial with 15 mm in thickness. (3) Both of plate materials tested 
possess the creep rupture strength beyond not only the expected 
minimum stress-to-rupture values, Sp, but also the expected mean 
stress-to-rupture values of the material strength standards of 
Hastelloy XR. The materials also possess enough creep rupture 
ductility. (author). 


9703 (Jue+2707) Helium and its effects on the creep- 
fatigue behaviour of electron beam welds in the steel 
AISI-316-L. Paulus, M. Forschungszentrum Juelich GmbH (Ger- 
many). Inst. fuer Festkoerperforschung; Technische Hochschule 
Aachen (Germany). Dec 1992. 99p. (In German). Order Number 
DE94745994. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the scope of R and D work for materials development for 
the NET fusion experiment (Next European Torus) and the Interna- 
tional Thermonuciear Experimental Reactor (ITER), the task 
reported was to examine electron beam welds in the austenitic 
stainless steel AIS! 316 L (NET reference material) for their fatigue 
behaviour under creep load, and the effects of helium implantation 
on there mechanical properties. (orig.) 


9704 (Jue+2732) Characterization of oxide layers of 
heat-resisting alloys in oxidizing and oxidizing/sulfidizing at- 
mospheres by deuterium permeation measurement. Untoro, P. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Ange- 


wandte Werkstofforschung; Technische Hochschule Aachen 
(Germany). Feb 1993. 138p. (in German). Order Number 
DE94746075. Source: OSTI; NTIS (US Sales Only); INIS. 

Deuterium permeation measurements are suitable to character- 
ize the integrity of layers, which are preoxidized or in-situ oxidized 
on high temperature alloys. The permeation through metal alloys 
with a growing oxidized layer is described by a model with a time 
dependence of the permeation flux related to the growth of the 
oxide layer. The behaviour of the layers, which are oxidized at dif- 
ferent oxidizing atmospheres, are investigated in this work. By 
permeation test, parabolic rate constants, impeding factors, as well 
as permeability, diffusivity and the solubility of deuterium for the 
oxide layers are obtained. The measurement are continued in sul- 
fidizing atmosphere for testing such layers as corrosion barrier. In 
correlation with microstructural post examinations it is found that 
permeation measurement can be utilized as a method for investi- 
gating high-temperature corrosion. (orig.) 


9705 (KFK-5166) General corrosion and stress corrosion 
cracking studies on carbon steels for application in nuclear 
waste disposal containers. Smailos, E.; Fiehn, B.; Gago, J.A.; 
Azkarate, |. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Nukleare Entsorgungstechnik. Mar 1993. 31p. Contract 
ED FI2W-CT90-0030. Order Number DE94739119. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the period under review, the 18-month immersion experiments 
and the stress corrosion cracking studies (slow strain rate tests) on 
three preselected carbon steels (TStE 355, TStE 460, 15 MnNiMo 
6.3) in disposal relevant brines at 150 C-170 C were completed. 
Moreover, first irradiation-corrosion studies were performed on the 
unalloyed carbon steel TStE 355 in salt brines at 150 C and a real- 
istic gamma dose rate of 10 Gy/h for thick-walled containers. The 
corrosion results confirm that the low-alloyed steels TStE 460 and 
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15 MnNi 6.3 are subjected to general corrosion in the brines, and 
that the linear corrosion rates (56-71 prVa in NaCl-rich brine, 
65-203 yum/a in MgClo-rich brines) imply corrosion allowances ac- 
ceptable for a thick-walled container. For the submerged arc 
welded steel specimens, simulating a potential container closure 
technique, however, severe local corrosion attacks were detected 
for both steels in the heat-affected zone after testing in the MgClo- 
rich brines at 150 C. The results obtained from the 100-day 
experiments under gamma irradiation indicate that a dose rate of 
10 Gy/h does not diminish the resistance of the unalloyed steel 
TStE 355 to pitting corrosion in the brine. In the slow strain rate 
tests at 170 C and 10-4-10-” s—', a loss of ductility occurred for 
the steels in an MgClo-rich brine compared to argon. This was 
probably due to hydrogen embrittlement. However, this effect is not 
significant and no indication for stress corrosion cracking was 
found for the hot-rolled steels TStE 355 and TStE 460. On the con- 
trary, the forged steel MnNi 6.3 was susceptible to stress corrosion 
cracking. (orig./MM) 


9706 (LA-UR-—93-4231) Influence of tungsten alloying ad- 
ditions on the mechanical properties and texture of tantalum. 
Gray, G.T. Ill; Bingert, S.R.; Wright, S.I.; Chen, S.R. Los Alamos 
National Lab., NM (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-931108-32: Fall meeting of the Materials 
Research Society (MRS), Boston, MA (United States), 29 Nov - 3 
dec 1993). Order Number DE94004994. Source: OSTI; NTIS; 
GPO Dep. 

Tantalum, like all bec metals exhibits deformation behavior sub- 
stantially influenced by alloying, temperature, and strain rate. 
Recently, the mechanical response, in particular the high-strain- 
rate response, of tantalum and tantalum alloys has received 
increased interest for ballistic applications. In this paper recent 
results on the influence of tungsten alloying additions on the me- 
chanical response and starting crystallographic texture of 
tantalum-tungsten alloys are presented. The stress-strain behavior 
of three tantalum alloys containing 2.5, 5, and 10 wt. % W has 
been investigated as a function of loading path, tension and com- 
pression, and strain rate, 10-* to 8000 s~'. The yield strength and 
work-hardening rate were found to increase with increasing tung- 
sten alloying content compared to unalloyed Ta. Based on 
measurements of the surface and centerline textures of the Ta-W 
alloys, no systematic effect of tungsten content on texture was doc- 
umented. However, due to variations in mechanical behavior 
between through-thickness and in-plane properties, a need for 
complete through-thickness texture measurements is indicated. 


9707 (LA-UR-93-4436) Nature of dissolution of binary 
tantalum-titanium alloys by molten plutonium. Cotton, J.D.; 
Axler, K.M.; Lopez, P.C.; Steele, J.H.; Archuleta, J.1. Los Alamos 
National Lab., NM (United States). [1994]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940215-3: International symposium on actinides: 
processing and materials, San Francisco, CA (United States), 27 
Feb - 3 mar 1994). Order Number DE94005090. Source: OSTI; 
NTIS; GPO Dep. 

Tantalum hardware has often been used for processing molten 
Pu where ceramics are inappropriate. However, there has only 
been limited work on the containment of Pu by Ta alloys. In this re- 
gard, we have investigated the interaction of Ta-Ti alloys (20, 40 
and 60 wt.% Ti) with molten Pu at 850 and 1000C. Microstructures 
of Puw/alloy interfaces were characterized chemically and metallo- 
graphically following various exposures to liquid Pu. Dissolution 
does not proceed uniformly, but appears to initiate by intergranular 
attack to a shallow depth and then progress by the formation of a 
stable mushy zone at the liquid/solid interface. Resistance to disso- 
lution by molten Pu increases with Ta content. 


9708 (LA-UR-93-4477) Resonant ultrasound spectroscopy 
for elastic constant measurements. Dixon, R.D.; Migliori, A.; 
Roe, L.H. Los Alamos National Lab., NM (United States). [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-931234-5: American Welding 
Society international conference on modeling and control of joining 
processes, Orlando, FL (United States), 8-10 Dec 1993). Order 
Number DE94005016. Source: OSTI; NTIS; GPO Dep. 





All objects exhibit vibrational resonances when mechanically ex- 
cited. These resonant frequencies are determined by density, 
geometry, and elastic moduli. Resonant ultrasound spectroscopy 
(RUS) takes advantage of the known relationship between the pa- 
rameters. In particular, for a freely suspended object, with three of 
the four parameters (vibrational spectra, density, geometry, or elas- 
tic moduli) known the remaining one can be calculated. From a 
materials characterization standpoint it is straight-forward to mea- 
sure density and geometry but less so to measure all the elastic 
moduli. It has recently become possible to quickly and accurately 
measure vibrational spectra, and using code written at Los Alamos, 
calculate all the elastic moduli simultaneously. This is done to an 
accuracy of better than one percent for compression and 0.1 
percent for shear. RUS provides rapid acquisition of materials infor- 
mation here-to-fore obtainable only with difficulty. It will greatly 
facilitate the use of real materials properties in models and thus 
make possible more realistic modeling results. The technique is 
sensitive to phase changes and microstructure. This offers a 
change to input real data into microstructure and phase change 
models. It will also enable measurement of moduli at locations in 
and about a weld thus providing information for a validating cou- 
pled thermomechanical calculations. 


9709 (LA-UR-94-73) Fermi surface instability at 0.4K in a 
heavy-fermion YbBiPt: SDW?. Movshovich, R. (Los Alamos Na- 
tional Lab., NM (United States)); Lacerda, A.; Canfield, P.C.; 
Thompson, J.D.; Fisk, Z. Los Alamos National Lab., NM (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-931247-2: 
Strongly correlated electron materials, Los Alamos, NM (United 
States), 15-18 Dec 1993). Order Number DE94006224. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors report results of resistivity measurements of heavy- 
fermion compound YbBiPt at ambient and hydrostatic pressures of 
up to ~ 6kbars and in magnetic field up to 1 Tesla. They interpret 
the rise of resistivity below 0.4K as partial gaping of the Fermi sur- 
face. From the temperature dependence of resistivity they obtain 
the value of the weak coupling energy gap of Ap/KgT- = 1.65 + 
0.15. Magnetic field — transition temperature phase diagram follows 
the weak coupling BCS expression remarkably well from T, to T,/ 
4. These results support identification of 0.4K transition as a Spin 
Density Wave formation. 


9710 (LBL-34587) Giant magnetoresistance and mi- 
crostructural characteristics of epitaxial Fe-Ag and Co-Ag 
granular thin films. Thangaraj, N. (Lawrence Berkeley Lab., CA 
(United States)); Echer, C.; Krishnan, K.M.; Farrow, R.F.C.; Marks, 
R.F.; Parkin, S.S.P. Lawrence Berkeley Lab., CA (United States). 
Oct 1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-931133-7: 38. 
annual conference on magnetism and magnetic materials, Min- 
neapolis, MN (United States), 15-18 Nov 1993). Order Number 
DE94006287. Source: OSTI; NTIS; GPO Dep. 

The microstructure and magnetic properties of phase-separated 
Fe-Ag and Co-Ag granular alloy films, grown epitaxially on NaCl 
(001) substrates and exhibiting giant magnetoresistance (GMR) 
have been investigated. Surprisingly, two Fe-Ag films of similar 
composition grown under identical conditions are found to have 
substantially different microstructures yet display similar GMR. The 
microstructure of these films is characterized by Fe-rich or Co-rich 
regions respectively, 350-700 nm in extent, surrounded by a Ag- 
rich matrix. Within the Ag-rich regions, the Fe concentration varies 
from 20 to 25 atomic % and the Co concentration is +16 atomic 
%. Within these regions essentially pure fec Co particles and bec 
Fe particles are in parallel and rotated epitaxial alignment respec- 
tively with the fcc silver matrix. The Co and Fe particles are =15 to 
25A in diameter. It is these small particles which most likely ac- 
count for the giant magnetoresistance exhibited by these alloys. 
This suggests that a size distribution of magnetic particles, sharply 
peaked at the optimum size with limited bulk segregation might 
give rise to larger GMR values. 


9711 (LBL-35038) The Effect of surface morphology on 
the friction of Electrogaivanized sheet steel in forming pro- 
cesses. Skarpelos, P.N. (Lawrence Berkeley Lab., CA (United 
States)). Lawrence Berkeley Lab., CA (United States). Dec 1993. 
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76p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE94006294. Source: 
OSTI; NTIS; GPO Dep. 

The effect in the drawbead simulator test were evaluated for a 
set of commercially coated steels and a set of laboratory coated 
steels with underlying surfaces produced by laser textured, shot 
blast, and electro-discharge textured rolls. In general, surfaces with 
higher roughness (Ra parameter) measured lower friction in the 
DBS tests. The requisite roughness amplitude necessary for low 
friction was moderated somewhat by having a more closely spaced 
roughness as described by the median wavelength, Am, of the 
power spectrum. This effect is due to interaction with the lubricant 
by the micro-roughness imparted by the galvanizing process. The 
lubricant tends to be retained better by the surfaces with the micro- 
roughness, thereby increasing the amount of elasto- and 
plasto-hydrodynamic support of the load. Other variables, such as 
large variations in thickness of the sheet can mask the effect of the 
surface by changing the actual distance of sliding contact during 
the DBS test. For tests where the amount of sliding is similar, the 
effect of roughness is significant. The friction measured for EG 
steels in the DBS test is dominated by deformation of the surface 
with plowing by the asperities of the tooling adding to that caused 
by the deformation. The size of the plow marks in the deformed 
surfaces corresponds to the roughness of the tooling and no signif- 
icant evidence of wear particles was observed. 


9712 (PNL-SA-22452) The influence of transmutation, 
void swelling, and flux/spectra uncertainties on the electrical 
properties of copper and copper alloys. Edwards, D.J.; Garner, 
F.A.; Greenwood, L.R. Pacific Northwest Lab., Richland, WA 
(United States). Sep 1993. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-930928-25: 6. international conference on fusion reactor 
materials, Stresa (Italy), 27 Sep - 1 oct 1993). Order Number 
DE94006213. Source: OSTI; NTIS; INIS; GPO Dep. 

A comparison of the predicted and measured electrical conduc- 
tivities of MARZ copper and two copper alloys irradiated in FFTF 
shows that the calculated transmutation rates agree within 15% 
with those required to produce the observed changes. It also ap- 
pears that the contribution of transmutants and void swelling to 
conductivity changes are directly additive. Of the three models 
studied, Euken’s model has been found to best describe the contri- 
bution of void swelling to conductivity loss. 


9713 (PNL-SA-22766) Defect-solute interactions near irra- 
diation grain boundaries. Simonen, E.P.; Vetrano, J.S.; Heinisch, 
H.L.; Bruemmer, S.M. Pacific Northwest Lab., Richland, WA 
(United States). Nov 1993. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO06-76RL01830. (CONF- 
931108-61: Fall meeting of the Materials Research Society (MRS), 
Boston, MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94006215. Source: OSTI; NTIS; INIS; GPO Dep. 

Defect-solute interactions control radiation-induced segregation 
(RIS) to interfacial sinks, such as grain boundaries, in metallic ma- 
terials. The best studied system in this regard has been austenitic 
stainless steels. Measurements of grain boundary composition indi- 
cate that RIS of major alloying elements are in reasonable 
agreement with inverse-Kirkendall predictions. The steep and nar- 
row composition profiles are shown to result from limited back 
diffusion near the boundary. Subsequently, defect-solute interac- 
tions that affect the near boundary defect concentrations strongly 
affect RIS. The variability in measured RIS may in part be caused 
by grain boundary characteristics. 


9714 (SAND—93-2533C) Non-chromate talc conversion 
coatings for aluminum. Buchheit, R.G. (Sandia National Labs., 
Albuquerque, NM (United States)); Drewien, C.A.; Finch, J.L.; 
Stoner, G.E. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940222— 
10: Corrosion 94: National Association of Corrosion Engineers 
(NACE) international annual conference, Baltimore, MD (United 
States), 28 Feb - 4 mar 1994). Order Number DE94005281. 
Source: OSTI; NTIS; GPO Dep. 
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A method was developed for applying an inorganic conversion 
coating on that is procedurally similar to chromate conversion coat- 
ing methods; this method, however does not use or involve 
hazardous/toxic chemicals. The coating forms by precipitation in- 
volving A+ Lit, OH-, CO3?-, and possibly other anions. This 
polycrystalline coating is continuous, conformal and persistent in 
aggressive environments. Coating thicknesses range from several 
tenths to ten micrometers. Although the outer portions of the 
coating are porous, the pores do not penetrate to the substrate in- 
terface. These coatings do not match the levels of performance 
offered by commercially available chromate conversion coatings, 
but are capable of meeting many of the corrosion resistance, elec- 
trical resistivity, and paint adhesion requirements established in 
MIL-C-5541E “Chemical Conversion Coatings on Aluminum and 
Aluminum Alloys.” In this paper, methods for producing the talc 
coating on aluminum alloys 1100 and 6061-T6 are described and 
compared to traditional chromate conversion coating methods. 
Resulting coating structure and composition are described. Perfor- 
mance data for the talc coatings in MIL-C-5541E required tests are 
presented along with data commercial chromate-based coatings. 


9715 (SAND—94-8486C) Textural and microstructural evo- 
lution during cold-rolling of pure nickel. Hansen, N. (Risoe 
National Lab., Roskilde (Denmark)); Jensen, D.J.; Hughes, D.A. 
Sandia National Labs., Livermore, CA (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DR00789. (CONF-9309327-1: 10. international 
conference on textures of materials (ICOTOM-10), Clausthal (Ger- 
many), 20-24 Sep 1993). Order Number DE94005751. Source: 
OSTI; NTIS; GPO Dep. 

High purity nickel (99.99%) with a grain size about 100 um has 
been deformed by cold-rolling from 37% to 98% reductions. The 
deformation microstructures and the crystallographic texture have 
been characterized using transmission electron microscopy and 
neutron diffraction, respectively. The microstructural evolution has 
been described within a general framework which consists of a 
grain subdivision by dislocation boundaries on a finer and finer 
scale with increasing strain. The influence of this deformation pat- 
tern on the texture development is discussed. 


9716 (SAND—94-8487C) A comparison of the evolution of 
cold and hot deformation microstructures and textures in fcc 
metals. Hughes, D.A. (Sandia National Labs., Livermore, CA 
(United States)); Hansen, N. Sandia National Labs., Livermore, CA 
(United States). [1993]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DR00789. (CONF- 
9310260-1: TMS symposium on advances in hot deformation 
textures and microstructures, Pittsburgh, PA (United States), 22 
Oct 1993). Order Number DE94005103. Source: OSTI; NTIS; GPO 
Dep. 

Microstructures and textures which develop during cold deforma- 
tion are compared to those which develop during hot deformation. 
This comparison is made using the evolutionary framework of grain 
subdivision and the formation of low energy dislocation structures. 
During deformation grains are subdivided into differently deforming 
regions separated by geometrically necessary dislocation 
boundaries. These boundaries include dense dislocation walls, mi- 
crobands, lamellar boundaries and subgrains. Grain subdivision 
occurs as a result of the requirement for strain accommodation bal- 
anced by energy considerations. This grain subdivision weakens 
the texture and increases the texture scatter. The tendency for 
grain subdivision decreases with increasing temperature of defor- 


mation with implications for the microstructural evolution and the 
texture formation. 


9717 (SKB-TR-93-16) Kinetic modelling of bentonite - 
canister interaction. Implications for Cu, Fe and Pb corrosion 
in a repository for spent nuclear fuel. Wersin, P. (MBT Tecnolo- 
gia Ambiental, Cerdanyola (Spain)); Bruno, J.; Spahiu, K. Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden). 
Jun 1993. 27p. Order Number DE94613027. Source: OSTI; NTIS; 
INIS. 

The chemical corrosion of three potential canister materials, Fe, 
Cu, and Pb is reviewed in terms of their thermodynamic and kinetic 
behavior in a repository. Thermodynamic predictions which are 
compatible with sedimentological observations indicate that for all 
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three metals, chemical corrosion is expected at any time in a 
repository. From the kinetic information obtained by experimental 
and archeological data, long-term corrosion rates are assessed. In 
the case of Fe, the selected data allow extrapolation to repository 
conditions with a tolerable degree of uncertainty except for the 
possible effect of local corrosion in the initial oxic phase, For the 
other two metals, the scarcity of consistent experimental and 
archeological data limits the feasibility of this approach. In view of 
this shortcoming, a kinetic, single-box model, based on the 
STEADYQL code, is presented for quantitative prediction of long- 
term canister-bentonite interaction. The model is applied to the 
corrosion of Cu under anoxic conditions and upper and lower limits 
of corrosion rates are derived. The possibilities of extending this 
single-box model to a multi-box, diffusion-extended version are 
discussed. Finally, further potentials of STEADYQL for future appli- 
cations of near field modelling are highlighted. 32 refs. 


9718 (SR/H-667) Stress-corrosion cracking of stainless 
steels. Rion, W.C. Jr. Du Pont de Nemours (E.|.) and Co., Wilm- 
ington, DE (United States). Engineering Dept. Jun 1956. 109p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001. Order Number DE94006177. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report summarizes the information developed from investi- 
gation of case histories of stress corrosion failures of stainless 
steel process equipment in Du Pont plants and at locations outside 
the company. Proceedings of the Company-wide symposium on 
stress corrosion of stainless steels are presented. Included are 
talks by Du Pont personnel and by authorities on the subject from 
outside the Company. 


9719 (SR/H-669) Savannah River Plant: Building 221-H 
frame waste processing, Bi- cylindrical tank - AXC-25354-1/2: 
Project 981143. Hein, E.A. Hanford Works, Richland, WA (United 
States). 2 Jan 1962. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. Order Number 
DE94006179. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum details requirements for corrosion analysis of 
materials submitted for quality control sampling at the Savannah 
River Plant. 


9720 (UCRL-ID-114591) Tensile properties of commer- 
cially pure vanadium from room temperature to 1200°C. 
Henshall, G.A.; Torres, S.G. Lawrence Livermore National Lab., CA 
(United States). Dec 1993. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94006622. Source: OSTI; NTIS; INIS; GPO Dep. 

The tensile properties of vanadium are sensitive to interstitial im- 
purity content, on grain size and strain rate. Thus, it is problematic 
to use published tensile data for materials potentially varying in 
these quantities. This investigation was undertaken to fully charac- 
terize the tensile properties of the commercially pure vanadium 
used at Lawrence Livermore. Both sheet and rod stock were tested 
in vacuum from ambient temperature to 1200C at strain rates 6.67 
x 10-5 to 6.67 x 10-* s~'. The results of these experiments 
show that vanadium behaves in a manner typical of many bec met- 
als containing interstitial impurities. Local peaks in yield stress and 
ultimate tensile stress vs temperature curves are observed at inter- 
mediate temperatures. Serrated yielding also is observed in some 
temperature ranges. Changes in strain rate within the quasi-static 
regime have a relatively small, predictable effect. The rod and 
sheet stock have similar properties, except that the lower yield 
stress of the rod is less than that of the sheet over most of the 
temperature range studied. No plateau in yield strength vs temper- 
ature curve was observed for the rod. In both forms, and for all 
temperatures, vanadium is ductile. The elongation to failure 
reaches a minimum of approximately 35% at a temperature of 
500C and a maximum of approximately 140% at 1200C. 


9721 (UCRL-JC—114851) Application of ALE techniques 
to metal forming simulations. Couch, R.; Sharp, R.; Otero, |.; 
Tipton, R.; McCallen, R. Lawrence Livermore National Lab., CA 
(United States). 11 Aug 1993. 8p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-931121-36: Annual winter meeting of the American Society 
of Mechanical Engineers, New Orleans, LA (United States), 28 Nov 





- 3 dec 1993). Order Number DE94005358. Source: OSTI; NTIS; 
GPO Dep. 

The utility of the arbitrary-Lagrangian-Eulerian (ALE) code format 
is evaluated in the context of use in simulating metal forming pro- 
cesses. Emphasis is on large deformation processes such as 
casting, forging and extrusion. The basic point at issue is whether 
the continual remapping capability inherent in the ALE approach 
can provide advantages relative to the more standard approach of 
using a Lagrangian mesh but allowing for isolated remeshing as 
required. A particular ALE implementation, ALE3D, is used as the 
basis for the discussion. Pros and cons for this approach are pre- 
sented along with illustrations of its application to actual forming 
problems. 


9722 (WPAD-OPA-TI-O03) Processing and properties of su- 
perclean ASTM A508 Cl. 4 forgings. Hinkel, A.V. (Ellwood City 
Forge, PA (United States)); Handerhan, K.J.; Manzo, G.J.; Simkins, 
G.P. Westinghouse Electric Corp., West Mifflin, PA (United States). 
Bettis Atomic Power Lab. [1988]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC11-76PN00014. 
(CONF-8809416-1: 2. international symposium on_ probability 
methods applied to electric power systems, Oakland, CA (United 
States), 20-23 Sep 1988). Order Number DE94005829. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Steels with improved resistance to temper embrittlement are now 
being produced using “superclean” steelmaking technology. This 
technology involves the use of scrap control, proper electric arc 
furnace and ladle refining furnace practices to produce steel with 
very low Mn, Si, P, S and other residual impurities such as Sn, As 
and Sb. This technology has been applied on a production basis to 
modified ASTM A508 Cl- 4 material intended for high temperature 
pressure vessel forgings. Processing and properties of this super- 
clean material are reviewed. In addition, the cleanliness and 
mechanical properties are compared to conventionally melted A508 
Cl. 4 material. The “superclean” A508 Ci. 4 mod. was found to 
meet all specification requirements. In addition, the superclean ma- 
terial was found to possess superior upper shelf CVN properties, a 
lower FATTso and NDTT, along with superior microcleanliness 
compared to conventional material. Finally, the superclean material 
was found to be immune to temper embrittlement based on the 
short-term embrittlement treatments examined. 


9723 (WSRC-MS—93-305) Solid-state resistance upset 
welding: A process with unique advantages for advanced ma- 
terials. Kanne, W.R. Jr. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1993]. 18p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940367-1: 2. advanced joining technologies for new mate- 
rials, Cocoa Beach, FL (United States), 2-4 Mar 1994). Order 
Number DE94005941. Source: OSTI; NTIS; INIS; GPO Dep. 

Solid-state resistance upset welding is suitable for joining many 
alloys that are difficult to weld using fusion processes. Since no 
melting takes place, the weld metal retains many of the character- 
istics of the base metal. Resulting welds have a hot worked 
structure, and thereby have higher strength than fusion welds in 
the same mate. Since the material being joined is not melted, com- 
positional gradients are not introduced, second phase materials are 
minimally disrupted, and minor alloying elements, do not affect 
weldability. Solid-state upset welding has been adapted for fabrica- 
tion of structures considered very large compared to typical 
resistance welding applications. The process has been used for 
closure of capsules, small vessels, and large containers. Welding 
emphasis has been on 304L stainless steel, the material for cur- 
rent applications. Other materials have, however, received enough 
attention to have demonstrated capability for joining alloys that are 
not readily weldable using fusion welding methods. A variety of 
other stainless steels (including A-286), superalloys (including TD 
nickel), refractory metals (including tungsten), and aluminum alloys 
{including 2024) have been successfully upset welded. 
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Refer also to citation(s) 8085, 8150, 8193, 8474, 8523, 8657, 8976, 
8977, 9164, 9405, 9433, 9440, 9441, 9606, 9656, 9766, 9780, 
9809, 9860, 10060, 10062, 10199, 10210, 11023, 11031, 11032 
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9724 (CONF-931108-50) Nanosize metal alloy particle for- 
mation in Ag and Cu sequentially implanted silica. Zuhr, R.A. 
(Oak Ridge National Lab., TN (United States)); Magruder, R.H. Ill; 
Anderson, T.A.; Wittig, JE. Oak Ridge National Lab., TN (United 
States). Dec 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. Grant DAALO3-91-G- 
0028. From Fall meeting of the Materials Research Society (MRS); 
Boston, MA (United States); 29 Nov - 3 dec 1993. Order Number 
DE94005592. Source: OSTI; NTIS; GPO Dep. 

A series of high purity silica samples were sequentially implanted 
with Ag and Cu ions at energies such that the depth distributions 
for each of the ions overlap. The samples were characterized by 
RBS, TEM and optical spectroscopy. Optical response was found 
to be dependent on order of sequential implantation as well as rel- 
ative concentration of implanted elements. The changes in the 
optical response are attributed to composition changes of the metal 
colloids that are formed as a result of alloying of the sequentially 
implanted metal ions, as well as to changes in the size the colloids. 


9725 (CONF-931108-74) Synthesis of (SIC)3N, thin films 
by ion implantation. Usiu, C. (Georgia Tech Research Inst., 
Atlanta, GA (United States). School of Materials Science and Engi- 
neering); Lee, D.H.; Berta, Y.; Park, B.; Thadhani, N.N.; Poker, 
D.B. Oak Ridge National Lab., TN (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Fall meeting of the Materials Re- 
search Society (MRS); Boston, MA (United States); 29 Nov - 3 dec 
1993. Order Number DE94006311. Source: OSTI; NTIS; GPO Dep. 
We have investigated the synthesis of carbon-silicon-nitride com- 
pounds by ion implantation. In these experiments, 100 keV nitrogen 
ions were implanted into polycrystalline 6-SiC (cubic phase) at var- 
ious substrate temperatures and ion doses. These thin films were 
characterized by x-ray diffraction with a position-sensitive detector, 
transmission electron microscopy with chemical analysis, and 
Rutherford backscattering spectroscopy. The as-implanted samples 
show a buried amorphous layer at a depth of 170 nm. Peak con- 
centration of nitrogen saturates at approximately 45 at. % with 
doses above ~ 9.0 x 10'” Nicm? at 860°C. These results suggest 
formation of a new phase by nitrogen implantation into 8-SiC. 


9726 (DOE/PC/91309-T10) High temperature alkali corro- 
sion of ceramics in coal gas: Quarterly progress report #9: 
September 1—December 1, 1993. Pickrell, G.R.; Sun, T.; Brown, 
J.J. Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
(United States). Center for Advanced Ceramic Materials. 1 Dec 
1993. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-91PC91309. Order Number DE94005777. 
Source: OSTI; NTIS; GPO Dep. 

High temperature alkali corrosion has been known to cause pre- 
mature failure of ceramic components used in advanced high 
temperature coal combustion systems such as coal gasification 
and clean-up, coal fired gas turbines, and high efficiency heat en- 
gines. The objective of this research is to systematically evaluate 
the alkali corrosion resistance of the most commonly used struc- 
tural ceramics including silicon carbide, silicon nitride, cordierite, 
mullite, alumina, aluminum titanate, zirconia, and fireclay glass. 
The study consists of identification of the alkali reaction products 
(phase equilibria) and the kinetics of the alkali reactions. 


9727 (EGG—11265-2040) On the nature of striae in stron- 
tium barium niobate. Monchamp, R.R.; Mihalik, G.B.; Franks, L.A. 
EG and G Energy Measurements, Inc., Goleta, CA (United States). 
[1993]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-93NV11265. Order Number 
DE94006486. Source: OSTI; NTIS; INIS; GPO Dep. 

Strontium barium niobate crystals were grown by the Czochralski 
technique. These crystals were 15-20 mm in diameter and 25 to 
75 mm long. Two types stride, designated as coarse and fine, were 
characterized. The coarse stride are optically dense and are 
spaced by 100 to 500 um apart; the fine striae are optically less 
dense and spaced 5-50 um apart. The origins of the stride are at- 
tributed to thermal fluctuations in the melt related to the control 
system and to rotation of the growing crystal in non-isothermal ra- 
dial gradients. Analysis of the crystals would indicated that the 
coarse striae may contain increased concentrations of sodium. 
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9728 (INIS-BR-3209) Sintering of dioxide pellets in an ox- 
idizing atmosphere (CO2). Santos, G.R.T. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1992. 
90p. (In Portuguese). Order Number DE94613046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This work consists in the study of the sintering process of U O, 
pellets in an oxidizing atmosphere. Sintering tests were performed 
in an COs atmosphere and the influence of temperature and time 
on the pellets density and microstructure were verified. The results 
obtained were compared to those from the conventional sintering 
process and its efficiency was confirmed. (author). 


9729 (INIS-mf-14156) New superconductors. Pt. B: Con- 
ductor development. Final report. Assmann, H. (ed.); Endres, 
G.; Friedrich, B.; Grosse, J.; Guenther, A.; Heine, K.; Helldoerfer, 
H.; Herkert, W.; Hofer, G.; Jenovelis, A.; Kleinlein, W.; Koerner, F.; 
Krauth, H.; Kress, B.; Moser, T.; Neumueller, H.W.; Proelss, N.; 
Schma. Siemens Antigua and Barbuda Unternehmensbereich 
KWU, Erlangen (Germany). Zentrale Produktion und Logistik; Vac- 
uumschmelze GmbH, Hanau (Germany). Feb 1992. 196p. (In 
German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
13N5688. Order Number DE94738641. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Based on the results of the work on thin films, ceramics and 
measurement techniques performed in part A, the aim of part B 
‘Conductor development’ was to investigate and to evaluate se- 
lected fabrication processes suitable for the manufacturing of 
conductors (tapes, wires) for applicatons in magnet technology and 
power engineering. Critical current densities j, of about 1 kA/cm? 
(77 K, zero field) were obtained for melt-textured 2212 BiSrCaCuO 
bulk material and 2212 BiSrCaCuO Ag-wires; but j. strongly de- 
creases in magnetic field B (factor 10° at 0.1 T). At 4.2 K, the 
Ag-wires made by the powder in tube technique (PIT) achieved {.- 
values of 50 kA/cm* and j-(B) is practically not affected by a 
magnetic field below 320 K (j,-=10 kA/cm? at 20 T). Therefore, 
these conductors are intended for applications in high field mag- 
nets operated between 4.2 K and 20 K. First test coils (conductor 
lengths 1.5 m) had somewhat reduced j.=10 kA/em® (4.2 K, zero 
field) The PiT-technique ws successfully applied with the three 
layer Bi-compound. j. viaues up to 35 kA/cm* were obtained at 77 
K (zero field), which are within the international top values reported 
so far. Another continuous manufacturing process is the laser melt- 
ing technique which achieves rapid melting of YBaCuO-layers of 
10-20 ym in thickness on (Ag) substrates, jc=1.4-4 kA/cm* were 
obtained without any process optimization using textured precur- 
sors made by electrophoretic deposition. As a preliminary step for 
the proposed high-current demonstration conductor (200 A, 77 K), 
laser-ablated YBaCuO films were tested on technical substrates 
(Ni-based alloys) with buffer layers (MgO, ZrO2). The films had 
good c-axis orientation. Until now it has been not possible to mea- 
sure j. at 77 K. (orig.). 67 refs., 21 tabs., 131 figs. 


9730 (INIS-mf-14166) Thin film production of ceramic 
high-T,-superconductors (targets): Final report. DEGUSSA 
Deutsche Gold- und Silber-Scheideanstalt, Frankfurt am Main (Ger- 
many); Leyboid AG, Koein (Germany). 1992. 46p. (In German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 13N5720. Order 
Number DE94746037. Source: OSTI; NTIS (US Sales Only); INIS. 

Presently high-quality thin superconducting films having high T,'s 
may prepared by the sputtering technique. However, a large-area 
coating is required for an industrial application. One requirement is 
the availability of sputter targets with controlled and reproducible 
properties. By means of basic experiments with respect to powder 
processing, shaping and the densification process superconducting 
targets up to 200 mm in diameter were prepared in the Y-Ba-Cu- 
O- system. Additionally, targets from other systems with different 
geometries (e.g. ring targets) were prepared. These targets were 
submitted to the project partners as well as to other institutes and 
companies. During the course of this project the foundations for an 


industrial-type coating of large-area substrates were elaborated. 
(orig.). 9 refs., 5 tabs., 15 figs. 
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9731 (INIS-mf-14168) Controlled microstructure formation 
by rapid solidification and subsequent oxidation of the metal- 
lic precursor alloy Y-Ba-Cu to Y,Ba,Cu,07_, in a continuous 
process: Final report. Schmitz, GJ. Aachener Centrum fuer 
Erstarrung unter Schwerelosigkeit e.V. (ACCESS), Aachen (Ger- 
many). 1991. 28p. (In German). Sponsored by Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Foerderkennze- 
ichen BMFT 13N5565. Order Number DE94746035. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Objective of this project was the investigation of the microstruc- 
ture formation in high temperature superconductors during 
solidification. Directional solidification experiments using a seeding 
technique yielded highly textured samples of both Y;Ba2Cu307_, 
and Bi2SrpCa;Cu20g superconductors. Current densities 
determined via transport current measurements exhibit a less pro- 
nounced field dependence compared to untextured material. Rapid 
solidification of the Bio:Sr2.Ca;Cu2Og superconductors enables a 
controlled precipitation of a well solid as also gaseous precipitates. 
Magnetic characterization of these samples implies and improved 
flux pinning at elevated temperatures. (orig.). 23 refs., 22 figs. 


9732 (INIS-mf—14169) Resonance measurements for 
determination of the surface resistance of high-T, supercon- 
ductors. Kuhlemann, T. Technische Univ. Braunschweig 
(Germany). Fakultaet fuer Maschinenbau und Elektrotechnik. 23 
Apr 1992. 105p. (In German). Order Number DE94746045. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The task to be accomplished was to measure the surface resis- 
tance values of epitactic Y;Ba2Cu307 films with a cavity resonator 
at 70 GHz and with a strip transmission line resonator with coupled 
lines between 0.7 and 3 GHz, and to derive from measured values 
information on the quality of the films and on possible applications 
in microwave devices. (orig.) 


9733 (INIS-mf-14175) Monocrystal growing and charac- 
terization of high-T, superconductors. Assmus, W.; Ritter, F.; 
Kowalewsky, J.; Frieling, T. Frankfurt Univ. (Germany). Physikalis- 
ches inst. Jul 1992. 20p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 13N5496. Order Number 
DE94746070. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of the project, the following types of 
monocrystals have been grown and characterised: YBCO, 
BSCCO, LNO. Crystal growing has been performed using various 
techniques, some of them have been devised and tested by the 
project team. The novel, quasi crucible-free technique proved to be 
particularly successful, as were the experiments for quality 
enhancement of the crystals - as e.g. size, perfectness, purity - al- 
though it has not been possible to achieve the goal of an ideal, 
perfect crystal. The major defects occurring are dislocations, flux 
inclusions, and deviation from the oxygen stoichiometry. These im- 
perfections have an effect on the current carrying capacity and on 
pinning. The crystals grown have been characterised by X-ray 
diffraction, determination of Tc by way of the conductivity and sus- 
ceptibility, optical and scanning electron microscopy. (orig.) 


9734 (IS-M-779) Butterfly and scaling law in YBazCu,Og. 
Xu, Ming (Ames Lab., IA (United States)); Finnemore, D.K.; Zhang, 
K.; Dabrowski, B.; Crabtree, G.W.; Hinks, D.G. Ames Lab., IA 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-7405-ENG-82 ; W-31109-ENG- 


38. DMR91-20000. (CONF-940122-1: 7. IWCC_ international 
workshop on critical currents in superconductors, Alpbach (Austria), 
24-27 Jan 1994). Order Number DE94006037. Source: OSTI; 
NTIS; GPO Dep. 

Magnetization hysteresis loops have been studied over a wide 
range of field and temperature for a single crystal of Y-124 in order 
to look for scaling in characteristic fields of the loops. A multivalued 
magnetization curve in the shape of “butterfly” is observed with 
characteristic minimum fields, Hmax, and maximum fields, Hmax, 
that change systematically with temperature. Hmax varies as (1-T/ 
T.) #Ph2 where a is close to 1.5. On a reduced scale, Hmax for this 
Y-124 sample is very similar to several Y-124 sample is very simi- 
lar to several Y-123 samples, suggesting that the origin of this 





effect is the same in these two systems. Hpi, is exponential in 
temperature. 


9735 (IS-T-1424) Plasma enhanced chemical vapor depo- 
sition of ZrO, thin films. Saravanan, K. Ames Lab., IA (United 
States). 9 Dec 1993. 129p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-82. Order Number 
DE94006031. Source: OSTI; NTIS; GPO Dep. 

Amorphous ZrO, thin films were deposited in an inductively cou- 
pled PECVD system using a Zr G-diketonate, Zr(C1;H19O2)4, as 
the precursor. The deposits were air annealed at 900C for 5 min to 
get pure, single phase, oriented, polycrystalline a-ZrO2. Feasibility 
of using 2 different types of reactors was investigated. The induc- 
tively heated horizontal reactor depositions at 600C had a lower 
deposition rate and the films were non-uniform in thickness with a 
columnar structure. The resistively heated vertical reactor deposi- 
tions at 350C had a higher deposition rate and the films were more 
uniform in thickness with a fine grained microstructure. The statisti- 
cal design was demonstrated as an effective technique to analyze 
the effect of process conditions on the rate of deposition and rela- 
tive (hOO) orientation. The factorial design was used to quantify the 
two responses in terms of the process variables and their mutual 
interactions. The statistical design for rate of deposition was found 
to correlate with the trends observed in classical design. 


9736 (IS-T-1646) Studies of high temperature ternary 
phases in mixed-metal-rich early transition metal sulfide and 
phosphide systems. Marking, G.A. Ames Lab., IA (United States). 
4 Jan 1994. 239p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE94006034. Source: OSTI; NTIS; GPO Dep. 

Investigations of ternary mixed early transition metal-rich sulfide 
and phosphide systems resulted in the discovery of new structures 
and new phases. A new series of Zr and Hf - group V transition 
metal - sulfur K-phases was synthesized and crystallographically 
characterized. When the group V transition metal was Nb or Ta, the 
unit cell volume was larger than any previously reported K-phase. 
The presence of adventitious oxygen was determined in two K- 
phases through a combination of neutron scattering and X-ray 
diffraction experiments. A compound Hf;)Ta3S3 was found to crys- 
tallize in a new-structure type similar to the known gamma brasses. 
This structure is unique in that it is the only reported “stuffed” 
gamma-brass type structure. The metal components, Hf and Ta, 
are larger in size and more electropositive than the metals found in 
normal gamma brasses (e.g. Cu and Zn) and because of the larger 
metallic radii, sulfur can be incorporated into the structure where it 
plays an integral role in stabilizing this phase relative to others. X- 
ray single-crystal, X-ray powder and neutron powder refinements 
were performed on this structure. A new structure was found in the 
ternary Nb-Zr-P system which has characteristics in common with 
many known early transition metal-rich sulfides, selenides, and 
phosphides. This structure has the simplest known interconnection 
of the basic building blocks known for this structural class. Anoma- 
lous scattering was a powerful tool for differentiating between Zr 
and Nb when using Mo Ka X-radiation. The compounds ZrNbP 
and HfNbP formed in the space group Prima with the simple Co2Si 
structure which is among the most common structures found for 
crystalline solid materials. Solid solution compounds in the Ta-Nb- 
P, Ta-Zr-P, Nb-Zr-P, Hf-Nb-P, and Hf-Zr-S systems were 
crystallographically characterized. The structural information cor- 
roborated ideas about bonding in metal-rich compounds. 


9737 (KFK-5172) Numerical study of a 50 kA current lead 
using bulk high temperature superconductors. Heller, R. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Technische Physik; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Projekt Kernfusion. Jun 1993. 42p. Order Number 
DE94746052. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the design of the 30 kA current lead with a low 
temperature superconductor (LTSC) forseen for the test of a super- 
conducting pulsed model coil (POLO model coil) in the test facility 
TOSKA at KfK, a 50 kA current lead for the future test of a model 
coil for the International Thermonuclear Experimental Reactor ITER 
in the TOSKA facility was proposed resulting in a helium mass flow 
rate normalized to the current of 0.055 g/(s-kA) at 50 kA resp. of 
0.015 g/(s-kA) at zero current. In this paper, the possibility of the 
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use of High Temperature Superconductors (HTSC) for high current 
carrying current leads cooled by forced flow supercritical helium 
has been investigated in order to study the capabilities. The cur- 
rent lead behaviour has been theoretically studied under different 
conditions: zero current operation, nominal current (50 kA) opera- 
tion, extended current (70 kA) operation, and safety behaviour 
(loss of helium mass flow). Two design cases which differ in the 
current sharing and critical temperatures of the HTSC have been 
investigated in order to look on the amount of helium mass flow re- 
duction. The result is that the reduction of mass flow rate will be 
50% at zero current and about 10 to 20% at 50 kA for the two 
cases. The transient behaviour of the HTSC lead differs consider- 
ably from the one of the LTSC lead due to the high electrical 
resisitivity of the HTSC. (orig.) 


9738 (LA-UR-94-40) Magnetotransport measurements in 
magnetic fields up to 50T in SmB, and FeSi. Lacerda, A. (Los 
Alamos National Lab., NM (United States)); Graf, T.; Sarrao, J.L.; 
Mandrus, D.; Hundley, M.F.; Thompson, J.D.; Fisk, Z.; Van Bock- 
stal, L. Los Alamos National Lab., NM (United States). 31 Dec 
1993. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-931247-6: Strongly corre- 
lated electron materials, Los Alamos, NM (United States), 15-18 
Dec 1993). Order Number DE94006227. Source: OSTI; NTIS; 
GPO Dep. 

We have measured the transverse magnetoresistance in high- 
quality single-crystalline samples of SmBg and FeSi at 4K in 
applied magnetic fields to 50T and in the temperature range 4K < 
T < 150K in magnetic fields to 18T. The magnetoresistance in 
SmBé6 at 4K decreases quadratically and reaches about —45% at 
50T. The compound FeSi reveals three distinct features in the 
magnetoresistance: a negative magnetoresistance for fields below 
5T, a kink at around 10T, and a broad maximum near 30T. 


9739 (LA-UR-94-308) Microstructure and mechanical 
properties of nitrided molybdenum silicide coatings. Hirvonen, 
J.P. (Technical Research Centre of Finland, Espoo (Finland)); Suni, 
|.; Kattelus, H.; Lappalainen, R.; Torri, P.; Kung, H.; Jervis, T.R.; 
Nastasi, M. Los Alamos National Lab., NM (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-931108-66: Fall meeting of the 
Materials Research Society (MRS), Boston, MA (United States), 29 
Nov - 3 dec 1993). Order Number DE94006249. Source: OSTI; 
NTIS; GPO Dep. 

Mo-Si-N films with a high nitrogen concentration were produced 
by sputter-deposition in nitrogen plasma. Chemical composition was 
determined with Rutherford backscattering and nuclear reaction 
analysis. Ratio of Mo to Si was 1:2 in the coatings with a nitrogen 
concentration of 50%. Microstructure of the as-deposited coatings 
on a silicon substrate was amorphous and no crystallization was 
found after annealing up to 1000°C, although some relaxation was 
observed in X-ray diffraction. This was confirmed by high-resolution 
TEM. Hardness of Mo-Si-N films was 18.8 GPa as determined with 
a nanoindenter. This is significantly higher than that of MoSiz films, 
11.2 GPa. Hardness of the Mo-Si-N films increased to 24.4 GPa 
after annealing at 800°C, which is the same as that of the tetrago- 
nal phase of MoSiz, 25.5 GPa. Similarly, modulus of as-deposited 
Mo-Si-N film was higher (257 GPa) than that of MoSiz film (222 
GPa). However, only a slight increase in the modulus of the Mo-Si- 
N film was found after annealing at 800C, whereas the modulus of 
the crystallized tetragonal MoSiz was 382 GPa. No cracking was 
found in the Mo-Si-N films even after annealing at 1000C. 


9740 (LBF-FB—195(1992)) Fatigue strength of Al,03 and 
Si,N, ceramics. Sonsino, C.M. Fraunhofer-institut fuer Betriebs- 
festigkeit (LBF), Darmstadt (Germany). 1992. 107p. (In German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 03M2015. Order 
Number DE94746039. Source: OSTI; NTIS (US Sales Only); INIS. 

Various Al,O3 ceramics and random samples of two Si,N, ce- 
ramics were examined, with all specimens differing in terms of 
material and manufacturing parameters. Of the Al,O3 ceramics, 
randomly selected specimens were tested for their banding 
strength at room temperature, and three specifically selected 
specimens were tested for their compressive strength at room tem- 
perature, at 800 C and at 1200 C. A number of specimen variants 
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were examined by cyclic fatigue tests at room temperature and 
800 C, and at 1200 C in one case, the specimens used being 
slightly notched specimens (an = 1,02 and 1,08), or more heavily 
notched speciments (an = 1.77, 1.90 and 2.24), with bending loads 
being either cyclic or growing. The SigN4 specimens were ran- 
domly chosen for bending tests and cyclic fatigue tests, at room 
temperature. (orig./MM) 


9741 (PNL-SA-22790) Induced crystallization in CW laser- 
irradiated sol-gel deposited titania films. Exarhos, G.J.; Hess, 
N.J. Pacific Northwest Lab., Richland, WA (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-931108-72: Fall meeting of 
the Materials Research Society (MRS), Boston, MA (United 
States), 29 Nov - 3 dec 1993). Order Number DE94006527. 
Source: OSTI; NTIS; GPO Dep. 

Isothermal annealing of amorphous TiOz2 films deposited from 
acidic sol-gel precursor solutions results in film densification and 
concomitant increase in refractive index. Subsequent heating above 
300C leads to irreversible transformation to an anatase crystalline 
phase. Similar phenomena occur when such amorphous films are 
subjected to focused cw laser irradiation. Controlled variations in 
laser fluence are used to densify or crystallize selected regions of 
the film. Low fluence conditioning leads to the evolution of a subtle 
nanograin-size morphology, evident in AFM images, which appears 
to retard subsequent film crystallization when such regions are 
subjected to higher laser fluence. Time-resolved Raman spec- 
troscopy has been used to characterize irradiated regions in order 
to follow the crystallization kinetics, assess phase homogeneity, 
and evaluate accompanying changes in residual film stress. 


9742 (SAND-—93-0974C) Electrooptical and optical evalua- 
tion of Pb(Zr,Ti)O, thin films using waveguide refractometry. 
Potter, B.G. Jr.; Sinclair, M.B.; Dimos, D.; Tuttle, B.A.; Schwartz, 
R.W. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-931142-7: 1. 
meeting of the Pacific Rim ceramic societies, Honolulu, HI (United 
States), 7-10 Nov 1993). Order Number DE94006374. Source: 
OSTI; NTIS; GPO Dep. 

Prism-coupled, waveguide refractometry was utilized to indepen- 
dently monitor electric field-induced changes in the extraordinary 
and ordinary refractive indices of a Pb(Zro.53Tip.47)O3(PZT 53/47) 
thin film. Under an electric field, applied normal to the film plane 
and corresponding to saturation of the electric polarization, ratio of 
the extraordinary to ordinary refractive index change (Ane/Ano) is 
found to be —4/1, contributing to a net birefringence change (Ane- 
No) of —0.021. The technique, thus, accesses both diagonal and 
off-diagonal elements of the electrooptic response tensor describ- 
ing the macroscopic behavior of the polycrystalline film. In addition, 
the widths of waveguide mode reflectivity minima were sensitive to 
variation in the microstructure of several PZT (40/60) films, indicat- 
ing that the refractometry technique can provide information helpful 
in evaluating optical quality in these films. 


9743 (SAND-93-0975C) Densification and crystallization 
of zirconia thin films prepared by sol-gel processing. Schwartz, 
R.W.; Voigt, J.A.; Buchheit, C.D.; Boyle, T.J. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 28p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-931142-5: 1. meeting of the Pacific Rim 
ceramic societies, Honolulu, HI (United States), 7-10 Nov 1993). 
Order Number DE94005573. Source: OSTI; NTIS; GPO Dep. 

We have investigated the effects of precursor nature and heat 
treatment schedule on the densification and crystallization behavior 
of sol-gel derived zirconia thin films. Precursor solutions were pre- 
pared from n-propanol, zirconium (IV) n-propoxide, and either 
acetic acid, or 2,4-pentanedione (acac) and water additions. By 
controlling the ligand type and ligand-to-metal ratio, we were able 
to prepare films which displayed significant differences in densifica- 
tion behavior. We attribute the dissimilarity in densification to 
variations in the nature of the as-deposited films, as influenced by 
ligand type and concentration. While the acac- derived film was a 
physical gel, (i.e., a physical aggregation of the oligomeric 
species), the acetic acid-derived film, which exhibited less consoli- 
dation, was a chemical gel that could not be redissolved in the 





parent solvent. Films prepared with large acac/metal ratios and 
small water additions exhibited minimal crosslinking at 25°C, dis- 
played the greatest consolidation (~86% shrinkage) and the 
highest refractive index (n = 2.071) when heat treated. These re- 
sults indicate the importance that M-O-M bonds (crosslinks) formed 
at low temperature can have on densification behavior. We also re- 
port on the effects of heat-treatment schedules and ramp rates on 
densification behavior. All of the films of the present study crystal- 
lized into the cubic phase, at temperatures ranging from ~400°C 
to greater than 700°C, depending on the heating rate. 


9744 (SAND-93-1447C) Kinetics of surface roughening 
and smoothing during ion sputtering. Chason, E.; Mayer, T.M.; 
Howard, A.J. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-931108— 
64: Fall meeting of the Materials Research Society (MRS), Boston, 
MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94006358. Source: OSTI; NTIS; GPO Dep. 

We have measured the kinetics of roughness evolution during 
low energy ion sputtering of SiOz surfaces using in situ x-ray reflec- 
tivity. Sputtering with heavy ions (Xe) leads to rapid roughening of 
the surface that can not be explained by a simple random removal 
process. Subsequent bombardment with light ions (He,H) leads to 
an exponential decrease in the surface roughness. These kinetics 
are explained quantitatively by a linear model that contains a bal- 
ance between smoothing by surface diffusion and viscous flow and 
roughening by sputter removal of material. A curvature dependent 
sputter yield leads to amplification of a limited range of spatial fre- 
quencies on the surface and the formation of a ripple topography. 


9745 (SAND—93-1497C) Surface chemistry of boron- 
doped SiO. CVD: Enhanced uptake of tetraethy! orthosilicate 
by hydroxyl groups bonded to boron. Bartram, M.E.; Moffat, 
H.K. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-931108—41: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94005428. Source: OSTI; NTIS; GPO Dep. 

Insight into how dopants can enhance deposition rates has been 
obtained by comparing reactivities of tetraethyl orthosilicate (TEOS, 
Si(OCH2CH3)4) with silanol and boranol groups on SiOz. This com- 
parison is relevant for boron-doped SiOz film growth from TEOS 
and trimethyl borate (TMB, B(OCH3)3) sources since boranols and 
silanols are expected to be present on surface during the (CVD). A 
silica substrate having coadsorbed deuterated silanols (SIOD) and 
boranols (BOD) was reacted with TEOS in a cold-wall reactor in 
the mTorr pressure regime at 1000K. Reactions were followed with 
Fourier transform infrared spectroscopy. Use of deuterated hydrox- 
yls allowed consumption of hydroxyls by TEOS chemisorption to be 
distinguished from concurrent formation of SIOH and BOH that re- 
sults from TEOS decomposition. It was found that TEOS reacts 
with BOD at twice the rate observed for SIOD demonstrating that 
hydroxyl groups bonded to boron increase the rate of TEOS 
chemisorption. Surface ethoxy groups produced by chemisorption 
of TEOS decompose at a slower rate in the presence of TMB 
decomposition products. Possible dependencies on reactor geome- 
tries and other deposition conditions may determine which of these 
two competing effects will control deposition rates. This may 
explain (in part) why the rate enhancement effect is not always ob- 
served in boron-doped SiO. CVD processes. 


9746 (SAND-93-1662C) ECR plasma synthesis of silicon 
nitride films on GaAs and InSb. Barbour, J.C.; Lovejoy, M.L.; 
Ashby, C.1.H.; Howard, A.J.; Custer, J.S.; Shul, Ru. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-931108-47: Fall meeting of the 
Materials Research Society (MRS), Boston, MA (United States), 29 
Nov - 3 dec 1993). Order Number DE94005575. Source: OSTI; 
NTIS; GPO Dep. 

Growth of high-quality dielectric films from Electron Cyclotron 
Resonance (ECR) plasmas provides for low-temperature surface 
passivation of compound semiconductors. Silicon nitride (SiNx) 
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films were grown at temperatures from 30 to 250 C on GaAs sub- 
strates. Stress in films was measured as a function of bias applied 
during growth (varied from 0 to 200 V), and of sample annealing 
treatments. Composition profiles of the samples were measured 
using ion beam analysis. The GaAs photoluminescence (PL) signal 
after SiN, growth without an applied bias (ion energy +30 eV) was 
twice as large as the PL signal from the cleaned GaAs substrate. 
The PL signal from samples biased at -50 and -100 V indicated 
that damage degraded the passivation quality, while atomic force 
microscopy of these samples showed a three fold increase in rms 
surface roughness relative to unbiased samples. The sample 
grown with a bias of -200 V showed the largest reduction in film 
stress but also the smallest PL signal. 


9747 (SAND-93-1830C) Evidence for a correct SiO, volt- 
age acceleration model. Miller, W.M. (Sandia National Labs.., 
Albuquerque, NM (United States)); Smith, N.F.; Messick, C.,; 
Shideler, J.A. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9310147—2: 1993 international integrated reliability workshop, Lake 
Tahoe, CA (United States), 24-27 Oct 1993). Order Number 
DE94006578. Source: OSTI; NTIS; GPO Dep. 

We present experimental evidence that SiO2 breakdown is best 
described by the E-model of Baglee and McPherson as opposed to 
the 1/E model of Lee, Chen and Hu. The experiment was per- 
formed on 1765 fully processed capacitors over a range of electric 
fields of 7.25 MV/cm to 11 MV/cm and temperatures of 25C to 
200C. In addition, we also present a curious data point at low elec- 
tric fields that we ascribe to a change in breakdown mechanism. 


9748 (SAND-—93-3842C) Thermochemical data for CVD 
modeling from ab initio calculations. Ho, P. (Sandia National 
Labs., Albuquerque, NM (United States)); Melius, C.F. San- 
dia National Labs., Albuquerque, NM (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Contract F33615-89-C-5628. 
(CONF-931108-39: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 29 Nov - 3 dec 1993). Order 
Number DE94005269. Source: OSTI; NTIS; INIS; GPO Dep. 

Ab initio electronic-structure calculations are combined with 
empirical bond-additivity corrections to yield thermochemical prop- 
erties of gas-phase molecules. A self-consistent set of heats of 
formation for molecules in the Si-H, Si-H-Cl, Si-H-F, Si-N-H and Si- 
N-H-F systems is presented, along with preliminary values for 
some Si-O-C-H species. 


9749 (SAND—93-4079C) The organometallic chemical 
vapor deposition of transition metal carbides: The use of ho- 
moleptic alkyis. Healy, M.D. (Los Alamos National Lab., NM 
(United States)); Smith, D.C.; Springer, R.W.; Rubiano, R.R.; 
Springer, R.W.; Parmeter, J.E. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-931108—49: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 29 Nov - 3 dec 1993). Order 
Number DE94005577. Source: OSTI; NTIS; GPO Dep. 

The organometallic chemical vapor deposition of transition metal 
carbides (M = Ti, Zr, Hf, and Cr) from tetraneopentyl-metal precur- 
sors has been carried out. Metal carbides can be deposited on Si, 
Al2O3, and stainless steel substrates from M[CH2C(CH3)3]4 at tem- 
peratures in the range of 300 to 750 C and pressures from 10-* to 
10-* Torr. Thin films have also been grown using a carrier gas 
(Ar, Ho). The effects of variation of the metal center, deposition 
conditions, and reactor design on the resulting material have been 
examined by SEM, XPS, XRD, ERD and AES. Hydrocarbon frag- 
ments generated in the deposition chamber have been studied in 
by in-situ mass spectrometry. Complementary studies examining 
the UHV surface decomposition of Zr[(CH2C(CH3)3]4 have allowed 
for a better understanding of the mechanism leading to film growth. 


9750 (STF—-19A92030) Spectroscopic IR ellipsometry of 
[100] and [0001] oriented YBa2Cu30,7_; films. Wold, E.; Bremer, 


36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


J.; Hunderi, O. Stiftelsen for Industriell og Teknisk Forskning (SIN- 
TEF), Trondheim (Norway). Dec 1993. 15p. Order Number 
DE94613068. Source: OSTI; NTIS; INIS. 

A spectroscopic technique for IR ellipsometry has been devel- 
oped. The method is based on Mueller analysis of the optical 
system and the systematic application of correction routines for ex- 
perimentally measured Fourier coefficients. The extinction ratio of 
the polarizers is not crucial for the measurements. Optical proper- 
ties of micro-twinned [100] and [001] oriented YBa,Cu,07_, films 
have been studied. The two samples has a thickness of 33 nm and 
both were deposited on SrTiO; substrates. The components of the 
out-of-plane and in-plane permittivity have been calculated through 
inversion and effective-medium theories for anisotropic grains. 16 
refs., 5 figs. 


9751 (UCRL-ID—115689) Material properties and fracture 
mechanics in relation to ceramic machining. Griffith, L.V. 
Lawrence Livermore National Lab., CA (United States). 2 
Dec 1993. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94006623. Source: OSTI; NTIS; GPO Dep. 

Material removal rate, surface finish, and subsurface damage 
are largely governed by fracture mechanics and plastic deforma- 
tion, when ceramics are machined using abrasive methods. A 
great deal of work was published on the fracture mechanics of ce- 
ramics in the late 1970s and early 1980s, although this work has 
never resulted in a comprehensive model of the fixed abrasive 
grinding process. However, a recently published model describes 
many of the most important features of the loose abrasive machin- 
ing process, for example depth of damage, surface roughness, and 
material removal rate. Many of the relations in the loose abrasive 
machining model can be readily discerned from fracture mechanics 
models, in terms of material properties. By understanding the 
mechanisms of material removal, from a material properties per- 
spective, we can better estimate how one material will machine in 
relation to another. Although the fracture mechanics models may 
have been developed for loose abrasive machining, the principles 
of crack initiation and propagation are equally valuable for fixed 
abrasive machining. This report provides a brief review of fracture 
in brittle materials, the stress distribution induced by abrasives, crit- 
ical indenter loads, the extension of cracks, and the relation of the 
fracture process to material removal. 


9752 (UCRL-JC—114155) Influence of doping on the elec 
tronic structure of (La, Srj)gCuO,. Howell, R.H. (Lawrence 
Livermore National Lab., CA (United States)); Fluss, M.J.; Sterne, 
P.A.; Kaiser, J.H.; Kitazawa, K.; Kojima, H. Lawrence Livermore 
National Lab., CA (United States). 23 Aug 1993. 15p. Sponsored 
by USDOE, Washington, DC (United States);Welch (Robert A.) 
Foundation, Houston, TX (United States). DOE Contract W-7405- 
ENG-48. Grant Y-1135. (CONF-930710-5: Physics and chemistry 
of molecular and oxide superconductors, Eugene, OR (United 
States), 27-31 Jul 1993). Order Number DE94006383. Source: 
OSTI; NTIS; GPO Dep. 

High statistics, (> 4 x 10® counts), room temperature measure- 
ments of the electron-positron momentum density of Lap _,Sr,CuO, 
have been performed for samples with Sr concentrations of x - 0.0, 
0.1, 0.13 and 0.2. These spectra have been analyzed in conjunc- 
tion with theoretical calculations of the electron-positron momentum 
density. The metallic samples show features consistent with the 
presence of a Fermi surface, but its evolution with increasing Sr 
concentration does not follow the predictions of band theory. These 
results may indicate the effects of electron-electron correlation on 
the electron momentum distribution in the Cu-O plane. 


9753 (UCRL-JC—114845) Electrostatic reduction of partic- 
ulates for laser resistant hafnia coatings. Miller, M.D.; Chow, R.; 
Loomis, G.E. Lawrence Livermore National Lab., CA (United 
States). Dec 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-931054-3: 
25. Boulder damage symposium: annual symposium on optical 
materials for high-power lasers, Boulder, CO (United States), 27-29 
Oct 1993). Order Number DE94005824. Source: OSTI; NTIS; GPO 
Dep. 

The authors have reduced by 50% particulate defect density of 
hafnia coatings deposited onto silicon substrates through the use 


ERA Vol. 19, No. 4 281 





36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


of electric fields, physical barriers and deposition rate. In an effort 
to reduce the number of hafnia (HfO2) particulates deposited onto 
silicon wafers, parallel plate electrodes were placed on either side 
of the evaporant plume. The particulate level was determined as 
the deposition rate was varied from 0.75 A/sec to 12 A/sec. Then, 
parallel plate electrodes were placed on either side of the plume as 
a way of electrostatically deflecting hafnia particulates away from 
the substrates. Later a single plate electrode was used in conjunc- 
tion with a physical barrier placed over the hearth. The results of 
the study indicate that minimal defects occur when a parallel plate 
electric field is applied in conjunction with a fast deposition rate. 
Using a screen as a physical barrier, and/or a single electrode had 
little or no effect. This data may be useful in the manufacture of 
multilayer optical coatings with high laser damage thresholds. 


3606 Other Materials 


Refer also to citation(s) 8047, 8057, 8260, 8273, 8523, 8621, 
8644, 8657, 8841, 9357, 9379, 9475, 9521, 9588, 9746, 9861, 
9864, 9869, 9885, 9948, 9969, 10046, 10231, 10237, 10277, 
10955, 10963, 10964, 11022, 11235 


9754 (AECL—10490) Degradation of normal portland and 
slag cement concrete under load, due to reinforcement corro- 
sion. Philipose, K.E. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); Beaudoin, J.J.; Feld- 
man, R.F. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Aug 1992. 23p. (CONF- 
9205390—-: CANMET International Conference, Istanbul (Turkey), 
3-8 May 1992). Order Number DE94613119. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Corrosion of reinforcement is one of the major degradation 
mechanisms of reinforced concrete elements. The majority of stud- 
ies published on concrete-steel corrosion have been conducted on 
unstressed specimens. Structural concrete, however, is subjected 
to substantial strain near the steel reinforcing bars that resist ten- 
sile loads, which results in a system of microcracks. This report 
presents the initial results of an investigation to determine the effect 
of applied load and microcracking on the rate of ingress of chloride 
ion and corrosion of steel in concrete. Simply-supported concrete 
beam specimens were loaded to give a maximum strain of about 
600 ye on the tension face. Chloride ion ingress on cores taken 
from loaded specimens was monitored using energy-dispersive X- 
ray analysis techniques. Corrosion current and rate measurements 
using linear polarization electrochemical techniques were also 
obtained on the same loaded specimens. Variables investigated in- 
cluded two concrete types, two steel cover-depths, three applied 
load levels, bonded and unbonded rebars and the exposure of 
tension and compression beam faces to chloride solution. One con- 
crete mixture was made with type 10 Portland cement, the other 
with 75% blast furnace slag, 22% type 50 cement and 3% silica 
fume. The rate of chioride ion ingress into reinforced concrete, and 
hence the time for chloride ion to reach the reinforcing steel, is 
shown to be dependent on applied load and the concrete quality. 
The dependence of corrosion process descriptors - passive layer 
formation, initiation period and propagation period - on the level of 
applied load is discussed. (Author) (6 refs., 3 tabs., 10 figs.). 


9755 (ANU/ET/CP-80555) Effect of fiber coating on me- 
chanical properties of Nicalon fibers and Nicalon-fiber/SiC 
matrix composites. Singh, J.P. (Argonne National Lab., IL (United 
States)); Singh, D.; Lowden, R.A. Argonne National Lab., IL (United 
States). Dec 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940135— 
2: 18. annual conference on composites and advanced ceramics, 
Cocoa Beach, FL (United States), 9-14 Jan 1994). Order Number 
DE94005477. Source: OSTI; NTIS; GPO Dep. 

The effect of fiber-coating thickness on retained in-situ fiber 
strength and the resulting mechanical properties of composites was 
investigated. Flexure tests in a four-point-bend mode were used to 
evaluate ultimate strength and work-of-fracture of the composites 
with various fiber-coating thicknesses. Retained in-situ fiber 
Strength in the fractured composites was evaluated by fracto- 
graphic techniques. Retained in-situ fiber strength, ultimate 
strength, and work-of-fracture of the composites increased with 
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increasing fiber-coating thickness, reaching a peak value at a coat- 
ing thickness of ~0.3um. Further increases in coating thickness 
did not improve the mechanical properties of either the fibers or 
the composites. A direct correlation between retained in-situ fiber 
strength and mechanical properties of the composites suggests 
that retained in-situ fiber strength has a significant influence on the 
mechanical properties of composites. 


9756 (ANL/MSD/CP-80260) lon damage studies in GaAs/ 
Alp ¢Ga@o 4As/GaAs heterostructures. Turkot, B.A. (Illinois Univ., 
Urbana, IL (United States)); Forbes, D.V.; Xiao, H.; Robertson, 
|.M.; Coleman, J.J.; Kirk, M.A.; Rehn, L.E.; Baldo, P. Argonne Na- 
tional Lab., IL (United States); Illinois Univ., Urbana, IL (United 
States). Dec 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract FG02-91ER45439 ; W-31109-ENG- 
38. Contract DMR 89-20538. (CONF-931108-42: Fall meeting of 
the Materials Research Society (MRS), Boston, MA (United 
States), 29 Nov - 3 dec 1993). Order Number DE94005384. 
Source: OSTI; NTIS; GPO Dep. 

Development of damage structure produced in (100) GaAs/ 
Alo.¢Gao,4As/GaAs by 1 MeV Kr’ ion irradiation at 77 and 293 K 
was investigated by RBS channeling and cross-sectional high- 
resolution TEM techniques. Following an implantation to a dose of 
10'* ions CM-* at 77 K, RBS channeling spectra indicate that the 
Alp ¢Gao.4AS layer contained a high defect density and was possi- 
bly amorphous. Warming to room temperature resulted in a change 
in the channeling spectrum, which indicated that the damage in the 
Alo ¢Gao.4As layer had partially recovered. The degree of recovery 
was greatest at the GaAs/Alp ¢Gap 4As interface, and decreased 
with increasing depth. TEM observations show the damage in the 
Alo.¢Gao.4As to be comprised of planar defects, the density of 
which increases with depth, and an amorphous layer at the bottom 
interface. This difference in the damage distribution is consistent 
with the asymmetry in the channeling spectrum. A model based on 
the depth variation of cascade density is proposed to account for 
the observations. 


9757 (CONF-931108-40) lonic conduction mechanisms in 
CaF, and CaF,-Al,0; nanocomposite films on Al,03 sub- 
strates. Modine, F.A.; Lubben, D.; Bates, J.B. Oak Ridge National 
Lab., TN (United States). Nov 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From Fall meeting of the Materials Research Society (MRS); 
Boston, MA (United States); 29 Nov - 3 dec 1993. Order Number 
DE94004792. Source: OSTI; NTIS; GPO Dep. 

Thin films of pure CaF2 and nanocomposite mixtures of AlpO3 
with CaFz were sublimated on Al,O3 substrates. Interdigital elec- 
trodes allowed in situ measurements of the electrical conduction vs 
thickness, deposition rate, composition, time, and temperature. 
Conductivity in pure CaF, adjacent to an Al,O3 interface some- 
times exceeded the bulk CaF. conductivity (i.e., value at more than 
50 nm distance) by as much as a factor of 6700 at 200C. The high 
conductivity is characterized by an activation energy of 0.6+0.1 
eV, significantly lower than about 1.0 eV for bulk conduction. How- 
ever, this high conductivity is thermally unstable and diminishes in 
time. A high but stable conductivity was obtained in CaFz films 
containing about 10 mole percent Al,O3 as a dispersed second 
phase. At 200C, a 2-phase film gave a factor of 360 enhancement 
over the measured bulk CaF2 conductivity and a factor of 7 im- 
provement over the best previously reported conductivity for 
CaF2-AlzO3 composite materials. The origin of enhanced conduc- 
tion in CaF2 is attributed to ion transport along dislocations. 
Dislocations anneal with a characteristic log of time dependence 
that is recognizable in the annealing behavior of the electrical con- 
ductivity. Presumably, the addition of a dispersed second phase of 
AlzO3 to CaFp serves both to generate and to pin dislocations; the 
electrical conductance is thereby enhanced and stabilized. 


9758 (CONF-931108-44) Characterization of thermally an- 
nealed Sb implanted fused silica. Morgan, S.H. (Fisk Univ., 
Nashville, TN (United States). Dept. of Physics); Pan, Z.; Hender- 
son, D.O.; Park, S.Y.; Weeks, R.A.; Magruder, R.H. Ill; Zuhr, R.A. 
Oak Ridge National Lab., TN (United States). Dec 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States);National Aeronautics and 





Space Administration, Washington, DC (United States). DOE Con- 
tract AC05-840R21400. Grant DAAH04-93-G-0123; Grant 
NAGW-2925. From Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 3 dec 1993. Order 
Number DE94005464. Source: OSTI; NTIS; GPO Dep. 

The local environment of the polarizable ion in heavy metal 
oxide glasses is postulated to strongly influence the nonlinear re- 
sponse of these materials. The authors have previously observed 
that post-implantation thermal annealing changes the chemical 
properties of the implanted layer in a different fashion in Pb- and 
Bi- implanted SiO2. In this paper the authors report the optical be- 
havior of Sb-implanted SiO. as a function of annealing temperature 
and atmosphere. High purity fused silica substrates were implanted 
at room temperature to a dose of 6 x 10'® ions/cmz , and subse- 
quently annealed at temperatures from 500 to 1000 C in argon and 
oxygen atmospheres. RBS, optical absorption (1.8 to 6.2 eV), 
infrared reflectance (450 to 5000 cm~'), and nonlinear index of re- 
fraction were measured before and after annealing. The results of 
these measurements indicate that annealing treatment significantly 
affects the local environment of the implanted Sb ions, and conse- 
quently the optical response. 


9759 (CONF-931108-52) Oriented Si and Ge nanocrystals 
formed in Al2O3 by ion implantation and annealing. White, 
C.W. (Oak Ridge National Lab., TN (United States)); Budai, J.D.; 
Withrow, S.P.; Pennycook, S.J.; Zhou, D.S.; Vo Dinh, T.; Hembree, 
D.M.; Magruder, R.H. Oak Ridge National Lab., TN (United 
States). Nov 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Fall meeting of the 
Materials Research Society (MRS); Boston, MA (United States); 29 
Nov - 3 dec 1993. Order Number DE94005593. Source: OST]; 
NTIS; GPO Dep. 

lon implantation followed by thermal annealing in a reducing at- 
mosphere has been used to create a high density of oriented Si 
and Ge nanocrystals in (0001) Al,O3. Both types of nanocrystals 
are three-dimensionally aligned with respect to the AloO3z matrix, 
but the orientational relationships are different, and the two types 
of nanocrystals have different shapes in Al2O3 Implantation of Si 
and Ge in fused silica also produces nanocrystals, but in this case, 
the nanocrystals are randomly oriented relative to each other. 


9760 (CONF-931108-60) In-situ TEM crystallization of 
anorthite-glass films on a-Al,03. Mallamaci, M.P. (Univ. of Min- 
nesota, Minneapolis, MN (United States). Dept. of Chemical 
Engineering and Materials Science); Carter, C.B.; Bentley, J. Oak 
Ridge National Lab., TN (United States); Oak Ridge Associated 
Universities, inc., TN (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400 AC05-760R00033. From Fall meeting of the 
Materials Research Society (MRS); Boston, MA (United States); 29 
Nov - 3 dec 1993. Order Number DE94006317. Source: OSTI; 
NTIS; GPO Dep. 

Anorthite-glass films have been grown by pulsed-laser deposition 
on single-crystal a-AlsO3 substrates which were pre-thinned to 
electron transparency. The glass films were crystallized in the 
transmission electron microscope (TEM), which allowed direct ob- 
servation and video-recording of the crystallization process. 
Crystallization of these films in the TEM resulted in the formation of 
hexagonal and orthorhombic anorthite. The orthorhombic phase 
was the predominant product of glass films grown at elevated 
substrate temperatures and displayed strong epitaxy with the un- 
derlying substrate. In contrast, the hexagonal phase was the major 
constituent of films grown at ambient substrate temperature and 
displayed no clear epitaxy with the substrate. The difference in de- 
gree of epitaxy and phase structure may be evidence of ordering 
at the original glass/oxide interface. 


9761 (CONF-931108-62) Incoherent imaging by z-contrast 
stem: Towards 1A resolution. Pennycook, S.J.; Jesson, D.E.; 
McGibbon, A.J. Oak Ridge National Lab., TN (United States). Dec 
1993. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. From Fall meeting of the Materi- 
als Research Society (MRS); Boston, MA (United States); 29 Nov - 
3 dec 1993. Order Number DE94006551. Source: OSTI; NTIS; 
GPO Dep. 
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By averaging phase correlations between scattered electrons a 
high angle detector in the scanning transmission electron micro- 
scope (STEM) can provide an incoherent, Z-contrast image at 
atomic resolution. Phase coherence is effectively destroyed 
through a combination of detector geometry (transverse incoher- 
ence) and phonon scattering (longitudinal incoherence). Besides 
having a higher intrinsic resolution, incoherent imaging offers the 
possibility of robust reconstruction to higher resolutions, provided 
that some lower frequency information is present in the image. this 
should have value for complex materials and regions of complex 
atomic arrangements such as grain boundaries. Direct resolution of 
the GaAs sublattice with a 300kV is demonstrated. 


9762 (CONF-931108-68) Structural characterization of 
semiconductor heterostructures by atomic resolution Z- 
contrast imaging at 300kV. McGibbon, A.J. (Oak Ridge National 
Lab., TN (United States)); Pennycook, S.J.; Wasilewski, Z. Oak 
Ridge National Lab., TN (United States). Dec 1993. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 3 dec 1993. Order 
Number DE94006561. Source: OSTI; NTIS; GPO Dep. 

By applying Z-contrast imaging to study of a GaAs/AlGaAs multi- 
layer using a newly developed 300kV scanning transmission 
electron microscope, we show that it is possible to directly observe 
the interlocking group Ili and group V sub-lattices on a column-by- 
column level. in addition to direct observation of structural polarity 
in the <110> orientation, we show that, by using a maximum en- 
tropy approach to image processing, the experimentally acquired 
data can provide direct information on interface structures at 
atomic resolution. 


9763 (CONF-931108—71) The influence of an in-situ elec- 
tric field on H* and He* implantation induced defects in 
silicon. Ravi, J. (North Carolina State Univ., Raleigh, NC (United 
States)); Erokhin, Y.N.; Koveshnikov, S.; Rozgonyi, G.A.; White, 
C.W. Oak Ridge National Lab., TN (United States). Dec 
1993. 7p. Sponsored by USDOE, Washington, DC (United 
States);Southeastern Universities Research Association, Inc., New- 
port News, VA (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Grant DMR-9215538. From Fall meeting of the Materials Research 
Society (MRS); Boston, MA (United States); 29 Nov - 3 dec 1993. 
Order Number DE94006553. Source: OSTI; NTIS; GPO Dep. 

The influence of in-situ electronic perturbations on defect genera- 
tion during 150-keV proton implantation into biased silicon p-n 
junctions has been investigated. The concentration and spatial dis- 
tribution of the deep traps were characterized using a modification 
of the double corelation deep level transient spectroscopy tech- 
nique (D-DLTS). With the in-situ electric field applied, a decrease in 
concentration of vacancy-related, as well as H-related, traps was 
observed. 500 keV He* implantation was aiso performed to supple- 
ment the above studies and to differentiate any passivation effects 
due to hydrogen. A model based on the charge states of hydrogen 
and vacancies was used to explain the observed behaviour. 


9764 (CONF-931108—73) Characterization of the rare 
earth orthophosphates and Ce-doped LaPO, by X-ray Absorp- 
tion Spectroscopy. Shuh, D.K. (Lawrence Berkeley Lab.. CA 
(United States)); Perry, D.; Terminello, L.J.; Boatner, L.A.; Abra- 
ham, M.M. Oak Ridge National Lab., TN (United States); Lawrence 
Berkeley Lab., CA (United States); Lawrence Livermore National 
Lab., CA (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO05-840R21400 
; ACO3-76SFO00098 ; W-7405-ENG-48. From Fall meeting of the 
Materials Research Society (MRS); Boston, MA (United States); 29 
Nov - 3 dec 1993. Order Number DE94006313. Source: OSTI; 
NTIS; GPO Dep. 

X-ray Absorption Spectroscopy (XAS) of the Rare Earth (RE) 3d 
levels yields sharp peaks near the edges as a result of strong, 
quasi-atomic 3d'°4f — 3d°4f*' (M45) transitions that contain a 
wealth of spectroscopic features. XAS is a useful technique for the 
characterization of 4f-occupancy, 4f-hybridization, and valence in 
RE-containing materials. The XAS measurements of the single 
crystal RE-orthophosphates, as well as a range of Cedoped (~1-— 
30%) LaPO, hosts were performed at the 3d edge in the total 
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electron yield mode at beamline 8-2 at the Stanford Synchrotron 
Radiation Laboratory (SSRL). The XAS spectra of the RE ions in 
the orthophosphate matrix generally resemble that of the corre- 
sponding RE metal and emphasize the major contribution of the 
trivalent state to the electronic transitions occurring at the 3d edge. 
There is no energy shift of the La and Ce absorption peaks with 
Ce doping and furthermore, no additional transitions are observed 
in either spectral region. However, accompanying the Ce doping 
there is a significant narrowing of the La absorption peak full width 
half maximum that contrasts to the Ce features that exhibit no con- 
traction. The La and Ce spectra indicate that the Ce-doping of 
LaPO, is purely substitutional. 


9765 (DOE/ER/13949-5) Molecular aspects of transport in 
thin films of controlled architecture: [Annual] technical sum- 
mary, July 1, 1992—June 30, 1993. Illinois Univ., Urbana, IL 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-88ER13949. Order Num- 
ber DE94004552. Source: OSTI; NTIS; GPO Dep. 

Work has progressed in two principal areas during the past year: 
diffusion in swollen polymer films with and without a barrier layer, 
and molecular aspects of swelling using enhanced Raman spec- 
troscopy. 


9766 (DOE/ER/45254-T2) Staging in layer intercalates: 
Progress report, 1 June 1988-31 May 1989. Fischer, J.E. (Penn- 
sylvania Univ., Philadelphia, PA (USA). Board of Trustees). 
Pennsylvania Univ., Philadelphia, PA (United States). Board of 
Trustees. 7 Dec 1988. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER45254. Order Number 
DE89014860. Source: OSTI; NTIS; GPO Dep. 

The emphasis has been on detailed studies of staging, melting 
and shear dynamics in Li-GIC’s with exploratory work on a proto- 
type acceptor GIC, Li,TiS2, polyacetylene and BiSrCaCuO single 
crystals. Work is briefly described in the following areas: elastic in- 
teractions and staging; high-t in-plane structure in LiCg; staging, 
melting and shear dynamics in Li,Cg; in-plane ordering and stage 
disorder in CgAsFs; and staging in doped polymers. 


9767 (DOE/ER/45271-T7) [Molecular/polymeric mag- 
netism]: Progress report, [March 15—-December 31, 1993]. Ohio 
State Univ. Research Foundation, Columbus, OH (United States). 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER45271. Order Number 
DE94005888. Source: OSTI; NTIS; GPO Dep. 

Accomplishments during this past grant period span three areas 
of research. (1) Following models the authors and others have pro- 
posed, they have synthesized numerous new materials to test the 
generality of magnetism in molecular/polymeric systems. This activ- 
ity is capped by their disclosure of the first room temperature 
molecular based magnet V(TCNE), y(solvent). (2) They have ex- 
tensively studied the magnetic transitions and related phenomena 
in decamethylferrocenium tetracyanoethanide, [FeCp*.][TCNE]. 
V(TCNE),-y(solvent), and related materials, and developed an ini- 
tial understanding of the key roles played by disorder, anisotropy, 
dimensionality, and spin magnitude. (3) They have tested theirs 
and others’ models for the origin of magnetic exchange between 
local sites, and models for control of T., determining successes 
and shortcomings. They briefly summarize here the major break- 
throughs, accomplishments, and discoveries that have occurred 
during this period. 


9768 (DOE/ER/45291-6) Optical studies of dynamical pro- 
cesses in disordered systems: [Annual] progress report. Yen, 
W.M. Georgia Univ., Athens, GA (United States). Dept. of Physics 
and Astronomy. [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG09-87ER45291. Order Num- 
ber DE94006751. Source: OSTI; NTIS; GPO Dep. 

Focus continues to be on dynamical processes such as relax- 
ation and energy diffusion which affect the structure and optical 
properties of disordered and amorphous materials, particularly 
glasses which are luminescent in the near infrared and their effi- 
ciency. Elementary excitations in amorphous materials are also 
under study. 12 refs. 
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9769 (DOE/ID/12692-5) Dual cure low-VOC coating 
process: Phase 3: Semi-annual technical progress report, Oc- 
tober 1992-—March 31, 1993. Kinzer, K.E. Minnesota Mining and 
Mfg. Co., St. Paul, MN (United States). Corporate Research Labs. 
Nov 1993. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-881D12692. Order Number 
DE94003202. Source: OSTI; NTIS; GPO Dep. 

Objective of Phase 3 is to complete proof-of-principle testing in 
full-scale systems of the dual cure photocatalyst technology devel- 
oped in earlier phases. Phase 3 commercial applications are 
aerospace topcoats, aerospace primers, and solventiess manufac- 
ture of tape backings. Progress was made in improving urethane/ 
acrylate formulation for aerospace topcoats, particularly in reverse 
impact, initial gloss, and loss retention during accelerated weather- 
ing. Formulations have now been developed which meet all initial 
criteria; the formulation was optimized. Aerospace primer formula- 
tions based on epoxy/flexibilizer systems were evaluated. Because 
of cure consistency problems and the increased need for non- 
chromated primers, work on aerospace primer system was 
de-emphasized to allow greater effort on development and com- 
mercialization of aerospace topcoat. Work on solventless backing 
saturants for electrical tape backings has been completed; optimal 
dual cure resin formulations have been used in preparing complete 
tape constructions. 


9770 (DOE/MC/28162-3581) Coolside waste management 
research: Quarterly technical progress report, April 1, 1993— 
June 30, 1993. Kentucky Univ., Lexington, KY (United States). 
Center for Applied Energy Research. [1993]. 84p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
91MC28162. Order Number DE94005913. Source: OSTI; NTIS; 
GPO Dep. 

Reactions controlling the formation, composition and disintegra- 
tion of ettringite are critical in determining the overall stability and 
strength of cements and concretes derived from dry-flue gas desul- 
furization wastes. These wastes typically consist primarily of fly 
ash, along with, CaSO3, and CaSO, and unreacted Ca(OH)2. The 
sulfites and sulfates in these materials react with the portiandite 
(Ca(OH)2) along with the glassy aluminosilicate Portion of the fly 
ash to form calcium sulfo-aluminate minerals. Ettringite, the most 
important of these, is the main contributor to the compressive 
strength development of the FGD waste mixtures. Excessive ettrin- 
gite formation causes first lateral and horizontal swelling of the 
concrete which often leads to destructive crack formation. It has 
been shown that the quantity of ettringite formed and compressive 
strength of the FGD waste mixtures reach a maximum until ettrin- 
gite begins to disintegrate. Because the formation mechanisms of 
ettringite are not entirely understood, swelling in FGD derived prod- 
ucts is difficult to predict. This study focused on the formation and 
disintegration mechanism of ettringite in FGD waste mixtures with 
varying contents of aluminum (hydrjoxides, and = calcium 
(hydr)oxides of the starting materials. Mineralogical transformations 
were documented in X-ray diffraction and scanning electron micro- 
scope (SEM) observations of the materials. 


9771 (ETDE/JP-mf-94744171) 1992 report on the next 
generation ultra clean technology for advanced microfabrica- 
tion. Japan Machinery Federation, Tokyo (Japan). Mar 1993. 666p. 
(In Japanese). Order Number DE94744171. Source: OSTI; NTIS; 
Available from The Japan Machinery Federation, 5-8, Shibakoen 3- 
chome, Minato-ku, Tokyo, Japan. 

The paper studies the next generation ultra clean technology for 
the manufacture of ultra high integrated and ultra high functional 
electronic devices. To effectively fabricate ultra high performance 
LSI at a low cost, the first thing to be needed is checking of the 
capital investment. The equipment cost makes up 74% of the capi- 
tal investment. It becomes extremely important to reduce the 
process number by simplification of device structure, to increase 
operational rates of the equipment, and to reduce the number of 
the equipment. On the other hand, it is necessary to give the 
equipment continued cleaning in order to prevent a decrease in 
yield caused by attachment of foreign substances and to assure 
quality. It is also necessary to introduce facilities with such high 
performance as plasma-in-situ cleaning. The paper gives detailed 
explanations of the future semiconductor manufacturing system 





and fabrication facilities technology and the technology for the re- 
active/corrosive particular gas which is expected to be increasingly 
used for CVD and RIE (Reactive lon Etching). Detailed 
explanations are also given of the water evaluation technology, mi- 
crovibration prevention necessary for ultra microprocessing, the 
contamination control system and the water surface processing 
and measuring technology. 606 refs., 600 figs., 80 tabs. 


9772 (INIS-mf—13770, pp. 51-52) Some radiation effects in 
glasses. Tran Dai Nghiep; Vo Dac Bang; Nguyen Trong My; Dang 
Van Khuong; Nguyen Thanh Hung; Tran Van Vuong. Viet Nam Na- 
tional Atomic Energy Commission, Ha Noi (Viet Nam). 1990. (in 
Vietnamese). (CONF-9005453—: 1. National Conference on Radia- 
tion Industry, Hanoi (Viet Nam), 30-31 May 1990). In Radiation 
Technology: Proceedings of the first National Conference on Radi- 
ation Industry organized by Vietnam National Atomic Energy 
Commission and Executive Committee of Hanoi, Hanoi (VN), 30-31 
May 1990. 66p. Order Number DE94612911. Source: OSTI; NTIS 
(US Sales Only); INIS. 

To study colouring effects, some commercial and technical sam- 
ples of glass were irradiated in Bremsstrahlung of the Microtron 
with maximum energy 17 and 25 MeV. The possible nuclear 
reactions concerned with formation of the colour centres were re- 
searched. The irradiation doses were defined. The volume charge 
formation in the plexiglass in electron beam with energy 17 and 25 
MeV was also studied. (author). 4 refs, 1 fig, 1 tab. 


9773 (INIS-mf—13770, pp. 55-56) Test of colouring effect in 
gemstones by some sorts of radiation. Tran Dai Nghiep; Dang 
Van Khuong; Nguyen Thanh Hung; Nguyen Hoai Chau; Nguyen 
Trong My; Tran Van Vuong; Nguyen Van Huong. Viet Nam National 
Atomic Energy Commission, Ha Noi (Viet Nam). 1990. (in Viet- 
namese). (CONF-9005453-: 1. National Conference on Radiation 
Industry, Hanoi (Viet Nam), 30-31 May 1990). In Radiation Tech- 
nology: Proceedings of the first National Conference on Radiation 
Industry organized by Vietnam National Atomic Energy Commis- 
sion and Executive Committee of Hanoi, Hanoi (VN), 30-31 May 
1990. 66p. Order Number DE94612911. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Some kinds of gemstones like topaz, beryl, corindon, marion, 
etc. were irradiated by thermal neutrons, 14 MeV-neutrons, mixed 
neutron-gamma field and Bremsstrahlung for testing colouring ef- 
fect. Some typical nuclear reactions were studied. The kinetic 
function method was used for analyzing complex photopeaks. A 
possible formation of smokiness quartz in the nature was dis- 
cussed. (author). 5 refs, 1 tab. 


9774 (INIS-mf-14173) Stability of electrical contact films 
from high-T,.-superconducting thin films investigated by intrin- 
sic stress measurement: Final report. Koch, R.; Rieder, K.H. 
Freie Univ. Berlin (Germany). Fachbereich Physik. 20 May 1992. 
15p. (In German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT 13N5739. Order Number DE94746071. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A problem of major importance for the technological fabrication 
of high-Tc-super-conducting thin film devices concerns the 
preparation of stable electrical contact layers. In this project, a mul- 
tifunctional UHV-chamber has been developed capable of (i) the 
well-defined preparation of thin films and (ii) their characterization 
with intrinsic stress measurements (ISM), low-energy election 
diffraction (LEED), and scanning tunneling microscopy (STM) in 
UHV. For the thin film-systems Ag, Cu, Au on mica(001) as well as 
Ag and Au on YBazCu307_,, three types of Volmer-Weber growth 
were identified depending on the substrate temperature, each of 
them characterized by quite specific stress behaviour. At tempera- 
tures above 550 K, the ISM results indicate beginning interdiffusion 
of oxygen from the YBazCu307_, substrates into the growing Ag 
and Au films in connection with a decrease of the superconducting 
transition temperature. (orig.). 12 refs. 


9775 (INIS-RU-361, pp. 113-115) Effect of ion beams on 
Cd,Hg,_,Te surface transformation. Ibragimova, M.|.; Petukhov, 
V.Yu.; Khajbullin, !.B. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 21. all-union 
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conference on physics of charged particles interaction with crystals, 
Moscow (Russian Federation), 27 May 1991). In Proceedings of 
21. All-Union conference on physics of charged particles interaction 
with crystals: Part 3. Some problems of ion implantation. Order 
Number DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 
The purpose of this paper is to study the effect of implantation 
conditions and ion type on transformation of Cd,Hg;_,Te (CMT) 
crystal surface. lon implantation of two different ions with close 
mass values (Ag and In) was conducted into CMT monocrystals 
(x=0.17 - 0.35) of n- and p-type at 25 and 150 deg with 30 keV en- 
ergy in dose range of 10'* < ¢ < 3.10” cm ~. It was established 
that sufficient change of surface topography was observed with 
growth of irradiation dose, exceeding some critical value. It was re- 
vealed that both dose value, ion current density and the type of 
implanted ion, as well as initial crystallographic sample orientation 
affected the process of CMT surface transformation. 2 refs.; 2 figs. 


9776 (INIS-RU-368, pp. 27-34) Influence of deuterium ion 
irradiation on surface topography of graphite. Platonov, 
P.A;  Pisarev, AA.  Byuryukov, A.Yu.; Tokmakov,  1.D. 
Tsentral’ny} Nauchno-lssledovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1990. 115p. (in Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DE94611728. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The surface topography of graphite irradiated with 15 keV deu- 
terium ions in the dose range 1x10’ ... 1x10'® cm-* and at 
ambient temperature was studied. Implantation was performed with 
a scanning beam and without scanning. Besides, the investigations 
of deuterium gas release during irradiation and also distributions of 
the implanted deuterium and the hydrogen impurity in the subsur- 
face layer have been carried out. In the scanning regime the 
sputtering coefficient increased considerably during the initial stage 
of sputtering and up to dose 1x10'® cm—?. Simultaneously with the 
changing sputtering coefficient, the deuterium gas release and its 
concentration in the surface layer were changing. In the sample ir- 
radiated with immovable beam, the gas filled bubbles were formed. 
This fact is indicative of the high surface plasticity. 6 refs., 7 figs. 


9777 (INIS-RU-369, pp. 37-39) Influence of welding defect 
size on the strength of polyethylene pipe welded joints. 
Khankin, Yu.V.;  Pyatnitskaya, N.A. Tsentral’nyj Nauchno- 
Issiedovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
issledovanij po Atomnoj Nauke i Tekhnike, Moscow (Russian Fed- 
eration). 1991. 40p. (in Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94615445. Source: OSTI; NTIS (US Sales Only); INIS. 

A dependence between the size of artificially produced flat 
defect in a weld and force required to destruct the compound is es- 
tablished by estimating the strength of weld joints of polyethylene 
tubes under uniaxial extension at constant rate. It is proposed to 
use the obtained dependence for estimating maximum permissible 
size of a flat defect. 2 refs., 1 fig. 


9778 (Juel+-2742) Investigation of SiGe/Si heterostruc- 
tures by capacitive methods and Hall effect. Loo, R. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Schicht- 
und lonentechnik. Mar 1993. 88p. (in German). Order Number 
DE94746028. Source: OSTI; NTIS (US Sales Only). 

Si and Si/SiGe/Si heterostructures were investigated by eCV and 
Hall measurements. The structures were prepared by LPCVD. The 
materials were characterized by SIMS, RBS, TEM, quantum-Hall 
effect, and Shubnikov-de Haas measurements. (WL) 


9779 (LA-UR-93-4143) Hysteresis and nonlinear elasticity 
in rocks. McCall, K.R.; Guyer, R.A. Los Alamos National Lab., NM 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9308167— 
5: 20. annual review of progress in quantitative nondestructive 
evaluation (NDE), Brunswick, ME (United States), 1-6 Aug 1993). 
Order Number DE94003937. Source: OSTI; NTIS; GPO Dep. 

The purpose of this paper is to describe a theory of the propaga- 
tion of elastic waves in hysteretic nonlinear elastic materials, e.g., 
rock. In the next section, we introduce the Priesach-Mayergoyz (P- 
M) model [6,7] of hysteretic systems and adapt it to describe the 
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hysteretic mesoscopic elastic units (HMEU) determining the elastic 
properties of a rock. We combine the P-M model with effective 
medium theory (EMT) [8] to find the elastic response of a rock that 
has experienced a specified pressure history. Next, we consider 
elastic wave propagation in a hysteretic nonlinear elastic system 
governed by a history dependent equation of state. We consider 
one-dimensional propagation of compressional waves. The equa- 
tion of motion for the longitudinal displacement field contains the 
same hysteretic nonlinear interactions that characterize the equa- 
tion of state. We solve the equation of motion using the Green 
function technique developed by McCall [9]. This solution lets us 
identify the qualitative features in harmonic generation that are sig- 
natures of nonlinearity and hysteresis. 


9780 (LA-UR-93-4288) Creep behavior of MoSi2-SiC com- 
posites. Butt, D.P.; Maloy, S.A.; Kung, H.; Korzekwa, D.A.; 
Petrovic, JJ. Los Alamos National Lab., NM (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-931108-30: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94004980. Source: OSTI; NTIS; GPO Dep. 

Using a cylindrical indenter, indentation creep behavior of hot 
pressed and HiPed MoSiz-SiC composites containing 0-40% SiC 
by volume, was characterized at 1000-1200C, 258-362 MPa. Ad- 
dition of SiC affects the creep behavior of MoSiz in a complex 
manner by pinning grain boundaries during pressing, thus leading 
to smaller MoSiz grains; by obstructing or altering both dislocation 
motion and grain boundary sliding; and by increasing the overall 
yield stress of the material. Comparisons are made between inden- 
tation and compressive creep studies. It is shown that under 
certain conditions, compressive creep and indentation creep mea- 
surements yield comparable results after correcting for effective 
stresses and strain rates beneath the indenter. 


9781 (LA-UR-93-4307) Brittle composites modeling: 
Comparisons with MoSi,/ZrO,. Chen, S.P. Los Alamos National 
Lab., NM (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-931108—43: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 29 Nov - 3 dec 1993). Order 
Number DE94004978. Source: OSTI; NTIS; GPO Dep. 

We have calculated the mechanical properties of brittle compos- 
ites with spring-network (SN) model. The composites that we 
studied involve the transformation toughening effects and the ac- 
companying micro-cracking. Our simulation results are consistent 
with experiments of MoSiz toughened with ZrO2. We found that the 
continuum mechanics predictions on linear dependence in e! and f 
about the transformation toughening are correct except some dif- 
ferences in the critical transformation stress dependence. By 
monitoring the stress changes due to the transformation and 
micro-cracking we are able to separate, for the first time, the con- 
tributions from these two competing effects. We found that the 
fracture toughness due to micro-cracks accompanying the transfor- 
mation is a decreasing function of f and may be negative for large 
f. We also found that the fracture toughness of the composites in- 
creases as the modulus, interfacial cohesion, and uniformity of 
particle distributions increases. 


9782 (LA-UR-93-4464) Dislocation loops in_ spinel 
crystals irradiated successively with deep and shallow ion im- 
plants. Ai, R.X. (Los Alamos National Lab., NM (United States)); 
Cooper, E.A.; Sickafus, K.E.; Nastasi, M.; Bordes, N.; Ewing, R.C. 
Los Alamos National Lab., NM (United States). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-931108-34: Fall meeting of the Materials 
Research Society (MRS), Boston, MA (United States), 29 Nov - 3 
dec 1993). Order Number DE94005083. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This study examines the influence of microstructural defects on 
irradiation damage accumulation in the oxide spinel. Single crystals 
of the compound MgAI,O, with surface normal [111] were irradi- 
ated under cryogenic temperature (100K) either with 50 keV Ne 
ions (fluence 5.0 x 10'*/cm?), 400 keV Ne ions (fluence 6.7 x 
10'3/em?) or successively with 400 keV Ne ions followed by 50 
keV Ne ions. The projected range of 50 keV Ne ions in spinel is 
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~50 mn (“shallow”) while the projected range of 400 keV Ne ions 
is ~500 mn (“deep”). Transmission electron microscopy (TEM) was 
used to examine dislocation loops/defect clusters formed by the im- 
plantation process. Measurements of the dislocation loop size were 
made using weak-beam imaging technique on cross-sectional TEM 
ion-implanted specimens. Defect clusters were observed in both 
deep and shallow implanted specimens, while dislocation loops 
were observed in the shallow implanted sample that was previously 
irradiated by 400 keV Ne ions. Cluster size was seen to increase 
for shallow implants in crystals irradiated with a deep implant (size 
~8.5 nm) as compared to crystals treated only to a shallow implant 
(size ~3.1 nm). 


9783 (LBL-34289) The effects of amorphous layer re- 
growth on carbon activation in GaAs and InP. Moll, A.J. 
(Lawrence Berkeley Lab., CA (United States)); Haller, E.E.; Ager, 
J.W. Ill; Yu, K.M.; Walukiewicz, W. Lawrence Berkeley Lab., CA 
(United States). Nov 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
931108-59: Fall meeting of the Materials Research Society (MRS), 
Boston, MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94006290. Source: OSTI; NTIS; GPO Dep. 

The effect of the Ga dose on the activation of implanted carbon 
in GaAs is determined. The free hole concentration is found to de- 
pend of the amorphous layer created by the Ga co-implant. Initial 
results on C implantation in InP indicate the behavior of C is very 
different in InP when compared to GaAs. The role of precipitation 
in reducing the activation of C in both GaAs and InP is discussed. 


9784 Polishing compound for plastic surfaces. Stowell, 
M.S. To Dept. of Energy. 1991. Filed date 27 Nov 1991. U.S. 
patent application 7-798,778. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94005176. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a polishing compound for plastic 
materials. The compound includes approximately by approximately 
by weight 25 to 80 parts at least one petroleum distillate lubricant, 
1 to 12 parts mineral spirits, 50 to 155 parts abrasive paste, and 
15 to 60 parts water. Preferably, the compound includes approxi- 
mately 37 to 42 parts at least one petroleum distillate lubricant, up 
to 8 parts mineral spirits, 95 to 110 parts abrasive paste, and 50 to 
55 parts water. The proportions of the ingredients are varied in ac- 
cordance with the particular application. The compound is used on 
PLEXIGLAS™, LEXAN™, LUCITE™, polyvinyl chloride (PVC), and 
similar plastic materials whenever a smooth, clear polished surface 
is desired. 


9785 (SAND-93-0489C) The accelerated testing of 
cements in brines. Krumhansi, J.L. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930438-31: 95. annual meeting of the American Ceramic 
Society, Cincinnati, OH (United States), 18-22 Apr 1993). Order 
Number DE94006580. Source: OSTI; NTIS; GPO Dep. 
Cementitious materials may be employed in settings where they 
face prolonged exposure to Mg-rich brines. This study evaluated 
the possibility of using high temperatures to accelerate brine- 
cement reaction rates. Class-H cement coupons were tested in 
Mg-K-Na-C1- SO, brines to 100°C. MgC12-NaC1 solutions were 
also employed in a test sequence that extended to 200°C. It was 
found that accelerated testing could be used successfully to evalu- 
ate the compatability of cementitious materials with such brines. 


9786 (SAND-93-1442C) Delamination of woven E-glass 
fabric composites. Dunn, M.L. (Colorado Univ., Boulder, CO 
(United States). Dept. of Mechanical Engineering); Reedy, E.D. Jr.; 
Guess, T.R. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940412- 
1: 39. international symposium of the Society for the Advancement 
of Material and Process Engineering and exhibition, Anaheim, CA 
(United States), 11-14 Apr 1994). Order Number DE94003227. 
Source: OSTI; NTIS; GPO Dep. 

An experimentalV/analytical study investigating delamination 
growth in E-glass fabric/polyester composites has been carried out. 
Double cantilever beam and end-notched flexure delamination 





specimens were tested and the measured data was compared to 
calculated results. A stacked shell finite element methodology has 
been developed to perform the analysis. This approach breaks the 
composite into sublaminate shells connected by springs spanning 
the delamination plane. The stacked shell analyses can use either 
a critical stress or a critical energy release rate criterion to propa- 
gate the delamination, and both criteria are shown to yield similar 
predictions. Role of connecting springs, and proper choice for 
spring constants has also been investigated in detail. The spring 
constants must be chosen in a physically meaningful way to de- 
velop consistent values of energy release rate, compliance, and 
the stress distribution ahead of the delamination. Calculated results 
for the double cantilever beam and end-notched flexure specimens 
are in good agreement with measured test data and continuum fi- 
nite element solutions. 


9787 (SAND-93-1456C) Direct measurement of the reac- 
tivity of NH and OH on a silicon nitride surface. Buss, R.J. 
(Sandia National Labs., Albuquerque, NM (United States)); Ho, P.; 
Breiland, W.G.; Fisher, E.R. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-931108—43: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 29 Nov - 3 dec 1993). Order 
Number DE94005286. Source: OSTI; NTIS; GPO Dep. 

In order to understand and successfully model the plasma pro- 
cessing used in device fabrication, it is important to determine the 
role played by plasma-generated radicals. The authors have used 
the IRIS technique (Imaging of Radicals Interacting Surfaces) to 
obtain the reactivity of NH (X°S~) and OH (X?P) at a silicon nitride 
film surface while the film is exposed to a plasma-type environ- 
ment. The reactivity of NH was found to be zero both during 
exposure of the surface to an NH3 plasma and during active depo- 
sition of silicon nitride from a SiH4/NH3 plasma. No NH surface 
reaction was detectable for any rotational states of NH and over a 
surface temperature range of 300—700 K. OH radicals generated in 
an H2O plasma were found to have a reactivity of 0.57 on a room 
temperature oxidized silicon nitride surface. The OH reactivity falls 
to zero as the temperature of the substrate is raised. 


9788 


(SAND-—93-1457C) Novel techniques applied to poly- 
mer lifetime predictions. Gillen, K.T.; Wise, J.; Clough, R.L. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940412-2: 39. international 
symposium of the Society for the Advancement of Material and 
Process Engineering and exhibition, Anaheim, CA (United States), 


11-14 Apr 1994). Order Number DE94005095. Source: 
NTIS; GPO Dep. 

A study aimed at testing the Arrhenius life prediction approach is 
described. After aging elastomeric materials at several elevated 
(accelerated) temperatures, a modulus profiling apparatus was 
used to demonstrate the complicated diffusion-limited oxidation 
anomalies are typically present under accelerated oven-aging con- 
ditions. By using surface modulus results (oxidation less to a 
monotonic increase in modulus), estimates are made of the true 
activation energy (Ea) appropriate to the oxidation reactions domi- 
nating degradation. Even though macroscopic properties should be 
influenced by the diffusion-limited oxidation complications, ultimate 
tensile elongation results were found to be correlated to the true 
Ea. This implies that cracks initiate at the hardened surface of the 
material and then quickly propagate through the less oxidized inte- 
rior. If values of E, obtained from accelerated exposures can be 
determined and rationalized, another important question involves 
the Arrhenius assumption that E, remains constant in the extrapo- 
lation region. Preliminary data from two ultra-sensitive techniques 
(oxygen consumption and microcalorimetry) aimed at testing this 
fundamental assumption are described. 


9789 (SAND-93-1462C) Strain relaxation and surface 
roughness as a function of growth temperature in linearly 
graded In,Al,_,As (x=0.05 to 0. 25) buffers. Olsen, J.A. (Califor- 
nia Univ., Santa Barbara, CA (United States). Dept. of Materials 
Engineering); Hu, E.L.; Lee, S.R.; Fritz, I.J.; Howard, AJ.; Ham- 
mons, B.E.; Tsao, J._Y. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 


OSTI; 
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DC (United States). DOE Contract AC04-94AL85000. (CONF- 
931108-57: Fall meeting of the Materials Research Society (MRS), 
Boston, MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94005430. Source: OSTI; NTIS; GPO Dep. 

The relation of relaxation to surface morphology in linearly- 
graded InAlAs was examined as a function of growth temperature 
using x-ray diffraction and atomic force microscopy (AFM). Sam- 
ples were grown at temperatures ranging from 370 to 550C. Weak 
diffraction features for samples grown at 370 and 420C limited de- 
termination of the extent of their relaxation. The fractional relaxation 
of samples grown between 470 to 550C was essentially identical 
(~77%) and symmetric in orthogonal <110> directions. The char- 
acter of the surface morphology changed from random small scale 
roughness to a roughness more periodic in nature as the growth 
temperature increased. Although no asymmetry was observed in 
the relaxation, the roughness developed an asymmetry at higher 
growth temperatures with more prominent ridges along [110-[110]. 


9790 (SAND-—93-1473C) Stability and precipitation kinet- 
ics in Si,_yCy/Si and Si,_, ,Ge,Cy/Si heterostructures 
prepared by solid phase epitaxy. Strane, J.W. (Cornell Univ., 
Ithaca, NY (United States)); Picraux, S.T.; Stein, H.J.; Lee, S.R.; 
Candelaria, J.; Theodore, D.; Mayer, J.W. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 6p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Contract F49620-939-C-0018. (CONF-931108-63: Fall meeting of 
the Materials Research Society (MRS), Boston, MA (United 
States), 29 Nov - 3 dec 1993). Order Number DE94006589. 
Source: OSTI; NTIS; GPO Dep. 

This study investigates the stability of metastable Si; _,C,/Si 
heterostructures during rapid thermal annealing (RTA) over a tem- 
perature range of 1,000—-1,150 C. Heterostructures of Si;_,Cy/Si 
and Si;_,_yGexCy/Si (x = 0.77, Y < .0014) were formed by solid 
phase epitaxy from C implanted, preamorphized substrates using a 
30 minute 700 C anneal in No. The occupancy of C in substitution 
lattice sites was monitored by Fourier Transform Infrared Absorp- 
tion spectroscopy. The layer strain was monitored by rocking curve 
X-ray diffraction and the structural changes in the layers were de- 
termined using plan-view and X-sectional transmission electron 
microscopy (TEM). For anneals of 1,150 C or above, all the substi- 
tutional C was lost from the Si lattice after 30 seconds. TEM 
verified that the strain relaxation was the result of C precipitating 
into highly aligned GBSiC particles rather than by the formation of 
extended defects. No nucleation barrier was observed for the loss 
of substitutional C. Preliminary results will also be discussed for 
Si; _,yGexCy/Si heterostructures where there is the additional fac- 
tor of the competition between strain energy and the chemical 
driving forces. 


9791 (SAND-93-1483C) The growth of InAsSb/inGaAs 
strained-layer superlattices by metal-organic chemical vapor 
deposition. Biefeld, R.M.; Baucom, K.C.; Kurtz, S.R.; Follstaedt, 
D.M. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-931108—48: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94005576. Source: OSTI; NTIS; GPO Dep. 

We have grown InAs,_,Sb,/In;_yGayAs strained-layer superiat- 
tice (SLS) semiconductors lattice matched to InAs using a variety 
of conditions by metal-organic chemical vapor deposition. The V/Iil 
ratio was varied from 2.5 to 10 at 475 C, at pressures of 200 to 
660 torr and growth rates of 3 — 5 A/s and layer thicknesses rang- 
ing from 55 to 152 A. Composition of InAsSb ternary can be 
predicted from the input gas molar flow rates using a thermody- 
namic model. At lower temperatures, the thermodynamic model 
must be modified to take account of the incomplete decomposition 
of arsine and trimethylantimony. Diodes have been prepared using 
Zn as the p-type dopant and undoped SLS as the n-type material. 
The diode was found to emit at 3.56 wm. These layers have been 
characterized by optical microscopy, SIMS, x-ray diffraction, and 
transmission electron diffraction. The optical properties of these 
SLS’s were determined by infrared photoluminescence and absorp- 
tion measurements. 
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9792 (SAND-93-1489C) Gas-phase silicon atom densities 
in the chemical vapor deposition of silicon from silane. Coltrin, 
M.E.; Breiland, W.G.; Ho, P. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-931108-37: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 29 Nov - 3 dec 1993). Order 
Number DE94005252. Source: OSTI; NTIS; GPO Dep. 

Silicon atom number density profiles have been measured using 
laser-induced fluorescence during the chemical vapor deposition of 
silicon from silane. Measurements were obtained in a rotating-disk 
reactor as a function of silane partial pressure and the amount of 
hydrogen added to the carrier gas. Absolute number densities were 
obtained using an atomic absorption technique. Results were com- 
pared with calculated density profiles from a model of the coupled 
fluid flow, gas-phase and surface chemistry for an infinite-radius ro- 
tating disk. An analysis of the reaction mechanism showed that the 
unimolecular decomposition of SiH2 is not the dominant source of 
Si atoms. Profile shapes and positions, and all experimental trends 
are well matched by the calculations. However, the calculated 
number density is up to 100 times smaller than measured. 


9793 (SAND-—93-1490C) Simulation of composite materiai 
response under dynamic compressive loading. Silling, S.A.; 
Taylor, P.A. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000 ; AC04- 
76DP00789. (CONF-9306291-1: International Union of Theoretical 
and Applied Mechanics (IUTAM) symposium on computational me- 
chanics of materials, Providence, Ri (United States), 15-18 Jun 
1993). Order Number DE94005272. Source: OSTI; NTIS; GPO 
Dep. 

Realistic computer prediction of high-velocity impact and pene- 
tration events involving composite materials requires a knowledge 
of the material behavior under large compressive stresses at high 
rates of deformation. As an aid to the development of constitutive 
models for composites under these conditions, methods for numeri- 
cal simulation of the material response at the microstructural level 
are being developed. At present, the study is confined to glass 
fiber/epoxy composites. The technique uses a numerical model of 
a representative sample of the microstructure with randomly dis- 
tributed fibers. By subjecting the boundary of this numerical sample 
to prescribed loading histories, a statistical interpretation allows 
prediction of the global material response. Because the events at 
the microstructural scale involve locally large deformation, and be- 
cause of the constantly changing picture with regard to contact 
between the fibers, the Eulerian code CTH is used for these calcu- 
lations. Certain aspects of material failure can also be investigated 
using this approach. The method allows the mechanical behavior 
of composite materials to be studied with fewer assumptions about 


constituent behavior and morphology than typically required in ana- 
lytical efforts. 


9794 (SAND—93-1501C) Ultra-smooth dry etching of GaAs 
using a hydrogen plasma pretreatment. Shul, R.J. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Choquette, K.D.; 
Howard, A.J.; Rieger, D.J.; DiRubio, C.A.; Freund, R.S.; Wetzel, 
R.C. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-931108—41: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94005246. Source: OSTI; NTIS; GPO Dep. 

The authors have attained extremely smooth etched surfaces on 
GaAs using a hydrogen plasma pretreatment before etching. The 
resultant morphology exhibits smooth surfaces since the etching 
proceeds uniformly through the GaAs without micromasking effects 
arising from a nonuniform surface oxide. They report the effects of 
hydrogen plasma treatments before RIE of GaAs in two different 
reactors using a SiCl, plasma. Optimization of H2 plasma pretreat- 
ments has produced improvements in RMS roughness greater than 
1 order of magnitude (22.4 to 1.51 nm). 


9795 (SAND-93-1544C) Deposition of DLC via intense ion 
beam ablation. Johnston, G.P. (Los Alamos National Lab., NM 
(United States)); Tiwari, P.; Rej, D.J.; Davis, H.A.; Waganaar, W.J.; 





Muenchausen, R.E.; Tallant, D.; Simpson, R.L.; Williams, D.B. San- 
dia National Labs., Albuquerque, NM (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-931108-51: Fall meeting of the 
Materials Research Society (MRS), Boston, MA (United States), 29 
Nov - 3 dec 1993). Order Number DE94005583. Source: OSTI; 
NTIS; GPO Dep. 

Diamond-like carbon films were prepared by high intensity 
pulsed ion beam ablation of graphite targets. A 350 key, 35 kA, 
400 ns pulse width beam, consisting primarily of carbon ions and 
protons, was focused onto a graphite target at a fluence of 15-45J/ 
cm?. Films were deposited onto substrates positioned i.n q n angu- 
lar array from normal to the target to 90° off normal. Deposition 
rates up to 30 nm per pulse, corresponding to an instantaneous 
deposition rate greater than | mn/sec, have been observed. Electri- 
cal resistivities between 1 and 1000 ohm-cm were measured for 
these films. XRD scans showed that no crystalline structure devel- 
oped in the films. SEM revealed that the bulk of the films contain 
material with feature sizes on the order of 100 nm, but micron size 
particles were deposited as well. Both Raman and electron energy 
loss spectroscopy indicated significant amounts of sp* bonded car- 
bon present in most of the films. 


9796 (SAND-93-1816C) Ill-V compound semiconductor 
strip-loaded waveguide devices for PICs: Design for minimum 
crosstalk and high density. Vawter, G.A.; Hadley, G.R. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-940142-—18: OE/LASE ‘94: conference 
on optics, electro-optics, and laser applications in science and en- 
gineering, Los Angeles, CA (United States), 22-29 Jan 1994). 
Order Number DE94006588. Source: OSTI; NTIS; GPO Dep. 

Compact, low-cost photonic integrated circuits (PICs) have long 
been a desire of systems engineers. Unfortunately, the majority of 
PICs in use today use regrown buried heterostructure waveguides 
to achieve low crosstalk at reasonable packing density. These re- 
grown structures are very expensive and limit PIC applications to 
high performance niches. The alternative low-cost approach is to 
use etched-rib, or strip-ioaded, waveguides. Strip-loaded waveg- 
uides are simple to manufacture but may have guided slab-modes 
carrying unwanted light between devices within the PIC. These 
slab modes can result in very high crosstalk or low device density. 
This paper addresses techniques for control of stray light in strip- 
loaded PiCs. Methods include mesa isolation of waveguides and 
ion implantation outside the waveguide rib. In addition, some de- 
vices such as Mach-Zehnder interferometers and waveguide power 
combiners generate radiation and slab modes as a fundamental 
means of operation. Improved designs for both of these structures 
with proper removal of both radiated and slab-mode light and high 
contrast-ratio operation will be covered. 


9797 (SAND-93-2058C) Measurement of bulk longitudinal 
modulus and correction for edge effects. Segalman, D.J.; 
Klenke, S.E. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940206— 
2: North American conference on smart structures and materials, 
Orlando, FL (United States), 13-18 Feb 1994). Order Number 
DE94005581. Source: OSTI; NTIS; GPO Dep. 

Measurement of the bulk longitudinal modulus, M*, of rubbery 
polymers is a notoriously difficult task. Measurements are tradition- 
ally done through a fluid environment in methods that provide M* 
over only very narrow frequency ranges. An alternative approach, 
using a resonant test fixture is presented in this paper. A discus- 
sion of some physical limitations is developed. Among them are 
issues of repeatability and edge effects. A method of data analysis 
to address edge effects is also presented. 


9798 (SAND-93-2311C) Response of GaAs charge stor- 
age devices to transient ionizing radiation. Hetherington, D.L.; 
Klem, J.F.; Hughes, R.C., and Weaver, H.T. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-931230-1: International semiconductor device 
research symposium, Charlottesville, VA (United States), 5-8 Dec 
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1993). Order Number DE94005273. Source: OSTI; NTIS; GPO 
Dep. 

Charge storage devices in which non-equilibrium depletion re- 
gions represent stored charge are sensitive to ionizing radiation. 
This results since the radiation generates electron-hole pairs that 
neutralize excess ionized dopant charge. Silicon structures, such 
as dynamic RAM or CCD cells are particularly sensitive to radiation 
since carrier diffusion lengths in this material are often much longer 
than the depletion width, allowing collection of significant quantities 
of charge from quasi-neutral sections of the device. For GaAs the 
Situation is somewhat different in that minority carrier diffusion 
lengths are shorter than in silicon, and although mobilities are 
higher, we expect a reduction of radiation sensitivity as suggested 
by observations of reduced quantum efficiency in GaAs solar cells. 
Dynamic memory cells in GaAs have potential increased retention 
times. In this paper, we report the response of a novel GaAs dy- 
namic memory element to transient ionizing radiation. The charge 
readout technique is nondestructive over a reasonable applied volt- 
age range and is more sensitive to stored charge than a simple 
capacitor. 


9799 (SAND-93-2594C) Properties of chemical vapor infil- 
tration diamond deposited in a diamond powder matrix. Panitz, 
J.K.G.; Tallant, D.R.; Hills, C.R.; Staley, DJ. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9311104-19: 40. national symposium of the 
American Vacuum Society (AVS), Orlando, FL (United States), 15- 
19 Nov 1993). Order Number DE94005429. Source: OSTI; NTIS; 
GPO Dep. 

Densifying non-mined diamond powder precursors with diamond 
produced by chemical vapor infiltration (CVI) is an attractive 
approach for forming thick diamond deposits that avoids many po- 
tential manufacturability problems associated with predominantly 
chemical vapor deposition (CVD) processes. The authors have de- 
veloped two techniques: electrophoretic deposition and screen 
printing, to form nonmined diamond powder precursors on sub- 
strates. They then densify these precursors in a hot filament 
assisted reactor. Analysis indicated that a hot filament assisted 
chemical vapor infiltration process forms intergranular diamond 
deposits with properties that are to some degree different from pre- 
dominantly hot-filament-assisted CVD material. 


9800 (SAND-93-2743C) Inorganic materials for anomalous- 
dispersion phase-matched second harmonic generation: 
Rubidium titanyl arsenate isomorphs, Rb[Ti, _2,Ln,Nb,xJOAsO,. 
Anderson, M.T. (Sandia National Labs., Albuquerque, NM (United 
States)); Phillips, M.L.F.; Stucky, G.D. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-931142-6: 1. meeting of the Pacific Rim ceramic societies, 
Honolulu, Hi (United States), 7-10 Nov 1993). Order Number 
DE94006141. Source: OSTI; NTIS; GPO Dep. 

We report the synthesis and optical properties of 
Rb[Ti; _2,Ln,Nb,JOAsO,. The solid solubility of lanthanide ions in 
the materials decreases exponentially as the size of the lanthanide 
ion increases. The materials exhibit absorption spectra characteris- 
tic of the particular lanthanide ion in the structure. The spectral 
regions between absorption peaks are transparent and will allow 
the transmission of fundamental and second-harmonic radiation. 
The charge transfer band is red-shifted 0 to 27 nm relative to 
RbTIOAsO, (midpoint 331 mm). Second-harmonic _ intensities 
measured at 532 nm decrease exponentially as lanthanide ion con- 
centration increases. 


9801 (SAND-93-3863C) Adsorption of water to the metal/ 
polymer interface studied by neutron and X-ray reflectivity. 
Kent, M.S. (Sandia National Labs., Albuquerque, NM (United 
States)); Mcintyre, D.C.; Smith, G.S.; Baker, S.; Wages, S.; Nyi- 
tray, A.; Browning, J.; Hua, Duen-Wu. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940244-1: 17. annual Adhesion Society 
meeting, Orlando, FL (United States), 20-24 Feb 1994). Order 
Number DE94005578. Source: OSTI; NTIS; GPO Dep. 
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Neutron reflectivity is among the few techniques able to probe a 
buried interface. Through the use of isotopic labeling, complicated 
interface structures may be determined with a resolution on the or- 
der of 5 A. However, for highly complex thin film and interface 
structures, it is often necessary to perform complementary experi- 
ments to reduce the number of unknown variables, and thus 
enable an unambiguous interpretation of the neutron reflectivity. To 
this end, the authors have combined X-ray and neutron reflectivity 
to study changes in a metal/polymer interface (molybdenum/ 
polyurethane, hereafter Mo/PU) upon exposure to a humid environ- 
ment. In particular, the authors have tracked the adsorption of 
moisture to the interface and variations in the density of the 
interphase. This information was obtained as a function of the con- 
centration of a silane coupling agent added to the bulk of the PU. 
Adhesion of the Mo/PU interface is important to programs in the 
DOE complex. This paper reports the first results of this study. 


9802 (UCRL-CR-116116) Superplasticity in fine-grained 
ceramics: Final report, 1 July 1993-31 December 1993. Nich, 
T.G. Lawrence Livermore National Lab., CA (United States). 31 
Jan 1994. 40p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE94006664. Source: OSTI; NTIS; GPO Dep. 

Progress has been summarized in three papers: biaxial gas- 
pressure forming of a _ superplastic Al2O3/YTZP; mechanical 
properties of a 20 vol% SiC whisker-reinforced yttria-stabilized, 
tetragonal zirconia composite at elevated temperatures; and gas- 
pressure forming of ceramic sheet. 
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Refer also to citation(s) 7969, 7970, 8018, 8038, 8049, 8068, 
8070, 8150, 8154, 8207, 8307, 8308, 8422, 8432, 8433, 8519, 
9762, 9920, 10021, 10086, 10108, 10280, 10327, 10374, 10450 


9803 (AEA-D and R-0332) Discussion paper on systems 
for non-destructive assay of low level waste at Winfrith. Green, 
T.H. AEA Decommissioning and Radwaste, Winfrith (United King- 
dom). Mar 1992. 16p. Order Number DE94612681. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This discussion paper has been produced in response to a 
request from Her Majesty’s Inspectorate of Pollution (HMIP) to as- 
sess non-destructive assay (NDA) techniques for use at Winfrith 
Technology Centre for characterisation of drums of low level ra- 
dioactive waste (LLW). The waste includes that generated by both 
AEA Technology and Taymel on the Winfrith site, as well as that 
sent to Winfrith by other sites/organisations for supercompaction. 
The paper describes the waste arisings at Winfrith (including that 
sent by external organisations for supercompaction) and discusses 
the non-destructive assay requirements. Further discussions with 
HMIP will be necessary to establish their requirements, and this 
will affect the choice of assay systems. A brief summary of the op- 
erating principles and availability of a number of candidate NDA 
systems is given, including active and passive gamma, active and 
passive neutron, and X-radiography techniques. It was concluded 
that the following techniques might be considered further: Seg- 
mented Gamma Scanning -Passive/Active Neutron Counting 
(Differential Die-Away or Californian-252 shuffler) - X-Radiography 
(Real-Time or Film) (Author). 


9804 (AECL—10746) Evaluation of biodegradable and 
nonbiodegradable liquid scintillation cocktails used for tritium- 
in-water and urine analyses. Haddock, J.A. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Nov 1992. 6ip. (COG—92-322.). Order Number 
DE94612682. Source: OSTI; NTIS (US Sales Only); INIS. 

The performance of a number of liquid scintillation cocktails was 
evaluated for quench resistance, sample capacity, cost, waste 
reduction and limit of detection. Directed towards the specific appli- 
cations of counting tritium in water and urine samples, this study 
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illustrated the potential of the newer, biodegradable cocktails, 
which mostly exhibited comparable or superior counting perfor- 
mance to the traditional cocktails. Reduced cocktail volumes and 
the use of mini vials is recommended for medium-load cocktails 
used for routine urine or water analyses, since a significant de- 
crease in the volume of waste generated in Canadian nuclear 
facilities would result. (Author) (13 refs., 5 tabs., 44 figs.). 


9805 (AECS-C/RSS—61) Some preconcentration methods 
for water sample analysis by XRF. Khuder, A. (Atomic Energy 
Commission, Damascus (Syrian Arab Republic). Dept. of Chem- 
istry); Issa, H.B.; Issa, H.T. Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Dept. of Chemistry. Sep 1993. 50p. (In 
Arabic). Order Number DE94611593. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Multi-elements preconcentration methods of some elements were 
applied. Cr, Mn, Fe, Co, Ni, Cu, Zn, and Pb were determined in 
water after their precipitation with one of the following organic 
reagents: NaDDTC, APDC, and Oxine/Activate Carbon, while Sr, 
Rb and Mo were determined after their precipitation with inorganic 
tungstophosphate compound (HPC-2:17 system). In terns of repro- 
ducibility most values was good except some cases. (author). 98 
refs., 15 tabs., 12 figs. 


9806 (ANL/CMT/CP-80402) Development of an Integrated 
Performance Evaluation Program (IPEP) for the Department of 
Energy’s Office of Environmental Restoration and Waste Man- 
agement. Streets, W.E. (Argonne National Lab., IL (United 
States)); Ka; Lindahl, P.C.; Bottrell, D.; Newberry, R.; Kiusek, C.,; 
Morton, S.; Karp, K. Argonne National Lab., IL (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9309139-5: 20. 
American Society for Quality Control (ASQC) national energy and 
environmental annual conference, Indian Wells, CA (United 
States), 19-22 Sep 1993). Order Number DE93019767. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory (ANL), in collaboration with DOE's 
Radiological and Environmental Sciences Laboratory (RESL), Envi- 
ronmental Measurements Laboratory (EML), and Grand Junction 
Project Office (GJPO), is working with the Department of Energy 
(DOE) Headquarters and the US Environmental Protection Agency 
(EPA) to develop the Integrated Performance Evaluation Program 
(IPEP). The purpose of IPEP is to integrate performance evaluation 
(PE) information from existing PE programs with expanded quality 
assurance (QA) activities to develop information about the quality 
of radiological, mixed waste, and hazardous environmental sample 
analyses provided by all laboratories supporting DOE Environmen- 
tal Restoration and Waste Management (EM) programs. The IPEP 
plans to utilize existing PE programs when available and appropri- 
ate for use by DOE-EM; new PE programs will be developed only 
when no existing program meets DOE's needs. 


9807 (BARC—1993/E/006) Energy dispersive X-ray fluores- 


cence (EDXRF) spectrometry for uranium and thorium 
estimations in Thorex process solutions. Dhami, P.S. (Bhabha 
Atomic Research Centre, Bombay (india). Fuel Reprocessing Div.); 
Gopalakrishnan, V.; Ramanuajam, A.; Dhumwad, R.K.; Negi, B.S. 
Bhabha Atomic Research Centre, Bombay (India). 1993. 23p. Order 
Number DE94612683. Source: OSTI; NTIS (US Sales Only); INIS. 
Radioisotope excited energy dispersive X-ray fluorescence 
method using secondary target for the determination of uranium 
and thorium in nitric acid solution has been standardised for appli- 
cation in process control analysis for thorex process. Calibration 
data for thorium and uranium solutions in the range of 1-10 g/l are 
given. Simultaneous determinations of uranium and thorium are 
done using Ksub(a) line of yttrium (as an internal standard) and 
Lsub(a) lines of uranium and thorium. It is found that the fission 
product activity at the 180 yc level has practically no interference 
on the uranium and thorium measurements. The accuracy of the 
method is within +/-10%. (author). 14 refs., 6 figs., 1 appendix. 


9808 (BARC—1993/E/007) Field testing of sulphide elec- 
trodes. Singh, P.R. (Bhabha Atomic Research Centre, Bombay 
(India). Metallurgy Div.); Gaonkar, K.B.; Gadiyar, H.S.; Mathur, 
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N.D.; Vithal, G.K. Bhabha Atomic Research Centre, Bombay (In- 
dia). 1993. 23p. Order Number DE94614061. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Sulphide ion selective electrodes have been developed at BARC, 
for determination of Ag* and S~ ions directly and CI- and CN- 
ions indirectly. The electrodes were tested for their use in sulphide 
environments in the EAD (Effluent After Dilution) stream at the 
Heavy Water Plant, Kota. The electrodes are suitable in the con- 
centration range of 16000 ppm to 0.002 ppm, with a slope of 29-31 
mV per decade change in the sulphide ion concentration. The re- 
sponse time is less than 10 seconds. These electrodes are reliable 
for continuous on-line use for a long period. (author). 7 refs., 11 
figs., 1 tab. 


9809 (CONF-931108-69) Atomic-scale structure and 
chemistry of interfaces by Z-contrast imaging and electron en- 
ergy loss spectroscopy in the STEM. McGibbon, M.M. (Oak 
Ridge National Lab., TN (United States)); Browning, N.D.; 
Chisholm, M.F.; Pennycook, S.J.; Ravikumar, V.; Dravid, V.P. Oak 
Ridge National Lab., TN (United States). Dec 1993. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 3 dec 1993. Order 
Number DE94006563. Source: OSTI; NTIS; GPO Dep. 

The macroscopic properties of many materials are controlled by 
the structure and chemistry at grain boundaries. A basic under- 
standing of the structure-property relationship requires a technique 
which probes both composition and chemical bonding on an atomic 
scale. The high-resolution Z-contrast imaging technique in the 
scanning transmission electron microscope (STEM) forms an inco- 
herent image in which changes in atomic structure and composition 
can be interpreted intuitively. This direct image allows the electron 
probe to be positioned over individual atomic columns for parallel 
detection electron energy loss spectroscopy (EELS) at a spatial 
resolution approaching 0.22nm. In this paper we have combined 
the structural information available in the Z-contrast images with 
the bonding information obtained from the fine structure within the 
EELS edges to determine the grain boundary structure in a SrTiO3 
bicrystal. 


9810 (DOE/ER/14290—1) A mechanistic study of molecu- 
lar sieving inorganic membranes for gas separations: Final 
report, [August 1, 1992—July 31, 1993]. Way, J.D. Colorado 
School of Mines, Golden, CO (United States). Dept. of Chemical 
Engineering and Petroleum Refining. 3 May 1993. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG06- 
92ER14290. Order Number DE94005972. Source: OSTI; NTIS; 
GPO Dep. 

The permeability of gases with kinetic diameters of 2.89 A to 3.9 
A were measured through microporous silica hollow fiber mem- 
branes at 298 K to 473 K at 20 atm feed gas pressure. 
Permeabilities ranged from 0.01 Barrer to 1000 Barrer and were in- 
versely proportional to the kinetic diameter of the penetrant. Linear 
Arrhenius plots were obtained from permeability data activation en- 
ergies ranged from 7.5 to 13.5 kcal/mole. The activation energies 
for the hollow Tiber membranes were consistent with literature data 
for diffusion of hydrocarbons in zeolites. High separation factors 
were obtained for O2/N2 and CO2/CHs mixtures. The mixture sep- 
aration factors for O2/N2 decreased from 11.5 at 298 K to 4.6 at 
423 K. Over the same temperature range, CO2/CH2 separation 
factors decreased from 186 to 22.3. Separation factors for O2/No 
mixtures were up to 20% larger than the values obtained from pure 
gas measurements below 373 K. A similar effect was seen for 
CO2/CHe mixtures after the membrane had been heated to at least 
398 K and then cooled in inert gas flow. Differences between sep- 
aration factors and ideal gas values is attributed to a competitive 
adsorption effect where the more strongly interacting gases (Oo, 
COz) saturate the surface and block the transport of weakly inter- 
acting gases (Nz, CH,). 


9811 (DOE/MC/26366-3605) A calcium oxide sorbent pro- 
cess for bulk separation of carbon dioxide: Quarterly 
progress report 17, July-September 1993. Harrison, D.P. 
Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 
Chemical Engineering. Oct 1993. 33p. Sponsored by USDOE, 





Washington, DC (United States). DOE Contract AC21-89MC26366. 
Order Number DE94005900. Source: OSTI; NTIS; GPO Dep. 

Phase Il research invoives a scale-up from microgram to gram 
quantities of sorbent and a switch from the electrobalance reactor 
to a fixed-bed reactor with capability for feed and product gas anal- 
ysis. Parameters being studied in Phase Il are essentially the 
same as in Phase |. The reactor response is being studied as a 
function of calcination and carbonation temperature and pressure, 
composition of the calcination and carbonation feed gas, and 
space velocity during the carbonation cycle. Multicycle tests are 
also being conducted to extend the information on sorbent durabil- 
ity. During the current quarter, reactor modifications to permit 
easier addition and removal of sorbent to and from the reactor 
were accomplished. It is now possible to remove sorbent after a 
run in discrete axial sections which will permit characterization of 
the sorbent as a function of axial position. Tracer response tests in 
which the chromatograph response to step function injections of 
hydrogen to flowing nitrogen under non-reactive conditions were 
carried out to evaluate the lag time between feeding reactive gases 
to the reactor and their appearance in the product gas sample. 
Fourteen additional calcination/carbonation reaction tests were 
completed this quarter, and the effects of carbonation background 
gas composition, sorbent particle size, calcination temperature, cal- 
cination gas flow rate, and calcination gas composition were 
studied. In addition, the first multicycle test involving complete cal- 
cination/carbonation cycles was carried out. 


9812 (DOE/PC/91334—-T136) Behavior of sulfur and chio- 
rine in coal during combustion and boiler corrosion: Final 
technical report, September 1, 1991—-August 31, 1992. Chou, 
C.L. (Illinois State Geological Survey, Champaign, IL (United 
States)); Hackley, K.C.; Cao, J.; Donnals, G.L.; Ruch, R.R.; Pan, 
W.P.; Shao, D. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1992]. 34p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005737. Source: OSTI; 
NTIS; GPO Dep. 

Using the pyrolysis-QGA system, samples of coal were heated 
from ambient temperature to 800°C at a rate of 20°C/min in the 
pyrolysis chamber under a nitrogen atmosphere. The volatile prod- 
ucts were carried with the nitrogen flow to the combustion chamber 
which was maintained at 850°C under a constant flow of oxygen. 
For Illinois coals (IBC-101, 103, and -109), HCi was the only chlo- 
rine species identified by the QGA. The HCI release profiles for the 
coals showed a broad peak between 250°C and 600°C with a 
maximum at 445°C. Neutron activation analysis of pyrolysis 
residues showed that 98 percent of the chlorine in raw coal was 
volatilized. Thus, it may be inferred that the chlorine in Illinois coals 
is released rapidly as HCl, not as sodium chloride (NaCl), during 
combustion in a utility/industrial boiler. In contrast to chlorine, the 
sulfur release profile for IBC-109 showed three peaks: the first sul- 
fur peak at about 350°C was probably derived from elemental 
sulfur, the main peak at 475°C corresponded to the release of 
organic sulfur, and the third peak at 600°C resulted from the de- 
composition of pyrite. The low-temperature peak was absent for 
fresh samples. Sulfur dioxide (SO2) was the major sulfur species in 
combustion gases under an oxidizing condition; additional gaseous 
sulfur species (COS and H2S) were observed when the atmos- 
phere was changed to a reducing condition. 


9813 (DOE/PC/91334—-T139) Analysis of organic sulfur 
and nitrogen in coal via tandem degradation methods: Final 
technical report, 1 September 1991-31 August 1992. Kruge, 
M.A. (Southern illinois Univ., Carbondale, IL (United States)); 
Palmer, S.R. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1992]. 32p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natu- 
ral Resources, Springfield, IL (United States). DOE Contract 
FG22-91PC91334. Order Number DE94005740. Source: OSTI; 
NTIS; GPO Dep. 

With the recent increase in concern for environmental issues and 
the implication of sulfur and nitrogen in coal combustion products 
as prime causes of acid rain, it has become clear that there is an 
urgent need for alternative methods for de g the nature of organic 
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sulfur and nitrogen compounds in coal. The principal impediment to 
the molecular characterization of organic sulfur and nitrogen forms 
in coal is the polymeric nature of coal’s molecular structure, order- 
ing coal insoluble and impossible to analyze by the necessary gas 
chromatographic (GC) methods. In our research, we apply mild 
chemical degradation techniques in order to render coal soluble in 
common organic solvents and thus amenable to standard GC char- 
acterization. The study also seeks to apply the degradative 
techniques to coal asphaltenes, since they are believed to be poly- 
meric structures similar to the whole coal, but smaller and more 
readily analyzed. Of the degradation techniques used to date, oxi- 
dation by sodium dichromate provides the best chemical structural 
information. A variety of major sulfur compounds were detected in 
the dichromate oxidation products of demineralized IBC101 coal, 
including thiazoles (compounds which contains both sulfur and ni- 
trogen) and a series of isomers of Cz-, C3and C,-alkylthiophene 
derivatives. Precise agreement between GC-MS and _ sulfur- 
selective GC-FPD data was obtained for these compounds, which 
probably originated as short alkyl chains on exterior portions of the 
original peat macromolecular structure that were sulfurized shortly 
after burial by HoS. The results were further confirmed by the anal- 


ysis of a non-lilinois Basin coal with nearly twice the organic sulfur 
content of IBC101. 


9814 (EUR-14877, pp. 57-65) Dating of the Francevillian 
sedimentary series and mineralogic and isotopic (Sm, Nd, Rb, 
Sr, K, Ar, U, O and C) characterization of the gangue of the re- 
actors 10 and 13. Preliminary report. Gautier-Lafaye, F. (Centre 
National de la Recherche Scientifique (CNRS), 67 - Strasbourg 
(France). Centre de Sedimentologie et Geochimie de la Surface); 
Stille, P.; Bros, R.; Taieb, R. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1993. (CONF-9204280-: 2. 
Joint CEC-CEA Progress Meeting of the Oklo Working Group, 
Brussels (Belgium), 6-7 Apr 1992). In Oklo working group meeting. 
199p. Order Number DE94612684. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper summarizes the various ages reported for the diage- 
netic events in the Francevillian sedimentary series (Precambrian 
era) and the fission reactors of Oklo. Obviously, differences exist 
between the ages obtained on the silicate minerals and the ages 
obtained on the Uranium ores and on the reactors. Clay minerals 
which crystallized during the fission reactions yield younger ages 
than the reactors themselves. Similarly, the diagenetic clays (1870 
Ma) show younger ages than the Uranium ores (2000 Ma). This is 
in contrast to mineralogical and field evidence indicating that Ura- 
nium mineralization occurred during diagenesis of the Francevillian 
sediments. These antithetical results give rise to several questions. 
Does the age obtained on the diagenetic clays date a late thermal 
event or does the age of the Uranium mineralization reflect a multi- 
stage U-Pb history. This work tries to bring answers with the help 
of new isotopic analysis and studies mineralogy of the gangue of 
reactors and isotopic compositions in Uranium ores. 8 refs., 4 figs. 


9815 (FZR-93-12, pp. 22-25) lonchromatographic determi- 
nation of the radiochemical purity of '~INal solutions. 
Fuechtner, F.; Kretzschmar, C.; Scholz, R.; Steinbach, J. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Apr 1993. 144p. In Institute of Bioinorganic and 
Radiopharmaceutical Chemistry. Annual report 1992. Order Num- 
ber DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication IODIDES/ion exchange chromatography; 
IODIDES/liquid column chromatography; IODATES/ion exchange 
chromatography; IODATES/liquid column chromatography; PERIO- 
DATES/ion exchange chromatography; PERIODATES/liquid column 
chromatography; SODIUM IODIDES; IODINE 123; AQUEOUS SO- 
LUTIONS; RADIOACTIVITY; IMPURITIES; PH VALUE; IODIDES; 
IODATES; PERIODATES 


9816 (FZR-93-15, pp. 61-62) Investigations on the solubil- 
ity of heavy metals contained in rockpile minerals. Geipel, G. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). May 1993. In Institute of Radiochemistry. Annual 
report 1992. 107p. Order Number DE94738387. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication URANIUM COMPOUNDS /leaching; 
RCOCKS/leaching; SPOIL BANKS; MILL TAILINGS; RAIN; LEACH- 
ING; LEAD COMPOUNDS; PH VALUE; OXYGEN; BENCH-SCALE 
EXPERIMENTS; ROCKS 


9817 (FZR-93-15, pp. 65-66) Batch testing with integrated 
analysis - interaction between lead ions and granodiorite. 
Thieme, M. Forschungszentrum Rossendorf e.V. (FZR), 
Rossendorf bei Dresden (Germany). May 1993. In /nstitute of Ra- 
diochemistry. Annual report 1992. 107p. Order Number 
DE94738387. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GRANODIORITES/leaching; LEAD COM- 
POUNDS/solubility; GRANODIORITES; LEACHING; SOLUBILITY; 
CATIONS; SPOIL BANKS; MILL TAILINGS; POLAROGRAPHY 


9818 (FZR-93-15, pp. 67-68) Chemometric analysis of the 
spectrophotometric determination of lead in the presence of 
iron. Pt. 2. Thieme, M. Forschungszentrum Rossendorf e.V. (FZR), 
Rossendorf bei Dresden (Germany). May 1993. In /nstitute of Ra- 
diochemistry. Annual report 1992. 107p. Order Number 
DE94738387. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication LEAD COMPOUNDS/spectrophotometry; 
SPECTROPHOTOMETRY; CHELATES; IRON COMPOUNDS; 
CATIONS; INTERFERING ELEMENTS; MATHEMATICAL MOD- 
ELS; CORRELATIONS 


9819 (INIS-BR-3212) Lanthanum and yttrium oxysulfides 
activated by europium: (Ln;,_x Eux)2 O2 S - Synthesis and 
characterization. Luiz, J.M. UNESP, Araraquara, SP (Brazil). inst. 
de Quimica. 1989. 155p. (in Portuguese). Order Number 
DE94612799. Source: OSTI; NTIS (US Sales Only); INIS. 

The synthesis of lanthanum and yttrium oxysulfides activated by 
europium were obtained by thermal decomposition of lanthanum 
and yttrium oxalates doped with europium, under an argon and sul- 
phur atmosphere. The thermal decomposition of these compounds 
is studied by differential thermal analysis (DTA). The characteriza- 
tion of these oxysulfides were made by chemical analyses, infrared 
spectroscopy, X-ray diffraction, scanning electron microscopy and 
emission spectroscopy. (M.V.M.). 


9820 (INIS-mf-13768, pp. 57-71) Trace analysis of emis- 
sions from hospital incinerators. Ko, M.M.C. (Toronto Univ., ON 
(Canada). Dept. of Chemical Engineering and Applied Chemistry). 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1990. (CONF-9003343-: 
CNA/CNS Student Conference, Peterborough (Canada), 23-24 Mar 
1990). In Proceedings. 157p. Order Number DE94612685. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The impact of hospital incinerators on urban airsheds was as- 
sessed using radioanalytical and receptor modeling techniques. 
Aerosol samples were collected at sites near Toronto Western Hos- 
pital’s incinerator stack. Instrumental neutron activation analysis of 
the collected particulate material was carried out at the University 
of Toronto SLOWPOKE-2 reactor. Significant concentrations of Ag, 
As, Cd, Cl, Co, Sb, and Zn were found. The presence of several of 
these elements might be attributed to their use in pigments for 
plastics. (L.L.) (5 refs., 5 figs., 5 tabs.). 


9821 (INIS-mf—13768, pp. 139-148) X-ray spectrum analy- 
sis using Fourier transform techniques. Mirzai, A.A. (Manitoba 


Univ., Winnipeg, MB (Canada). Accelerator Centre); McKee, 
J.S.C.; Smith, G.R. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
(CONF-9003343-: CNA/CNS Student Conference, Peterborough 
(Canada), 23-24 Mar 1990). In Proceedings. 157p. Order Number 
DE94612685. Source: OSTI; NTIS (US Sales Only); INIS. 

A digital filter is designed to separate background and statistical 
noise from the peaks observed in a measured X-ray spectrum by 
making maximum use of Fourier transform techniques. In this ap- 
proach no assumptions are made about the method of production 
or the functional form of the background. (4 refs., 8 figs.). 


9822 (INIS-mf—13781) Evaluation of the concentration of 
heavy metals in sea water, silt and rock oysters, Crassostrea 
iridescens, from Manzanillo bay. Guerrero Carbajal, Y.C. Univer- 
sidad Nacional Autonoma de Mexico, Mexico City (Mexico). 
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Facultad de Ciencias. 1993. 63p. (In Spanish). Order Number 
DE94615247. Source: OSTI; NTIS (US Sales Only); INIS. 

Some essential metals such as Fe, Ni, Cu and Zn were evalu- 
ated by X-ray spectroscopy in water, soil and rock oyster 
Crassostrea iridescens from Manzanillo Bay. Four samplings were 
taken every two months during 1991. Concentration range on liofil- 
ized oysters for Fe was determined between 76 and 172 yu g/g dry 
weight, Ni 9-21 » g/g dry weight, Cu 21-123 g/g dry weight and 
Zn 216-885 y g/g dry weight. Ni concentration was above the toxi- 
cological tolerance level for crustaceans (5 u g/g); Cu was above 
maxima permission limited (MPL) from FAO for molluscs (70 yu g/ 
g); Zn was below MPL for oysters (1000 yu g/g). For Fe there is no 
MPL for oyster or any other aquatic organisms. Concentration and 
accumulation factors for the elements measured suggested the fil- 
tration oyster activity. Fe concentration range in water was 27-2266 
» g/l. This value is above the ecological aquatic life criteria in Mex- 
ico (50 yw g/l). For Cu the concentration range was 4-536 y g/l., 
which is above the MPL for Mexican Legislation (5 4 g/l). Chemical 
elements detected in soil were the essential metal mentioned be- 
fore. However, the heavy metals concentrations for soil, from 
Manzanillo Bay, were higher than those reported in other polluted 
regions in both Mexican coasts. Concentration range for Fe was 
30661-76332 » g/g, Ni 19-180 » g/g, Cu 56-270 » g/g and Zn 33- 
1377 yw g/g. Contamination problem in Manzanillo Bay must be 
considered as an evidence of potential risk, since the essential 
metals are reaching levels that could endanger aquatic life. (Au- 
thor). 87 refs, 20 figs, 6 tabs. 


9823 (INIS-mf-13803) Implementation of neutron diffrac- 
tion technique at Nuclear Center of National Institute of 
Nuclear Research for study of materials. Macias Betanzos, L.R. 
Instituto Politecnico Nacional, Mexico City (Mexico). Escuela Supe- 
rior de Fisica y Matematicas. 1993. 80p. (in Spanish). Order 
Number DE94615248. Source: OSTI; NTIS (US Sales Only); INIS. 

The Neutron Diffraction technique, it’s a helpful tool for the study 
of materials. The purpose, was to verify that such technique works 
with the Neutron Diffractometer of National Institute of Nuclear Re- 
search. The scope, is to study crystalline materials by the Neutron 
Diffraction Method, that means it completion with Bragg’s Law. 
There exist a lot of diffraction techniques that depend on the kind of 
study to do. In this case the study was to measure known samples 
to have a correlation between parameters such a extinction factor 
and dislocation density. Known copper deformed samples were 
measured to observe the extinction effect and it could be observed. 
We had to calibrate the Neutron Diffractometer, the detection sys- 
tem and to have an optimal movement control of diffractometer 
devices by mean of a microcomputer. Also, was necessary to con- 
trol the Reactor TRIGA operation to minimize the neutron flux 
oscillation. It was not possible the quantification of dislocation den- 
sity in the samples because the relation signal/background was 
about one and it gives high inaccuracy. To correct this problem, it’s 
necessary to have a better shielding to minimize the contribution of 
the background. The conclusion is that the Neutron Diffractometer 
is in conditions to carry out investigation on the material field, today 
it can be lattice constants, crystalline phases and measurements of 
metallic textures. For such studies, it’s necessary to have samples 
with 2 cm® or higher to increase the relation signaVbackground. At 
present, we have the process software to give the interpretation of 
the Neutron Diffraction process. (Author). 12 refs, 16 figs. 


9824 (INIS-mf-14155, pp. 25-29) Wind tunnel investiga- 
tions on tritium reemission from soil. Taeschner, M.; 
Bunnenberg, C. Niedersaechsisches Inst. fuer Radiooekologie, 
Hannover (Germany). 1993. 123p. (in German). In 1992 annual re- 
port of the Lower Saxony Institute of Radioecology at Hannover 
University. Order Number DE94738321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Future fusion plants and tritium handling facilities will contain 
large amounts of tritium. Following chronical or accidental releases 
to the atmosphere a secondary HTO source is established in the 
downwind sector of the tritium release point as a result of deposi- 
tion processes. To investigate HTO reemission rates, experiments 
were performed with a special wind tunnel, in which the air flows 
across the surface of soil columns under controlled conditions. In 





order to measure the HTO content of an air sample that was ex- 
perimentally contaminated by reemission of HTO from a labeled 
soil column, a fast method is used. The air sample is bubbled 
through a flask filled with a definite volume of low-tritium water. At 
the end of the sampling period, the volume and the specific activity 
of the flask water are measured. With the help of a simple mathe- 
matical formula, that is presented in this report, the HTO activity of 
the air sample can be calculated. (orig.) 


9825 (INIS-mf-14155, pp. 31-35) Assembly of a device for 
the Krypton extraction from air samples and the determination 
of the Krypton-85 contents. Graf, H.U.; Taeschner, M.; Bunnen- 
berg, C. Niedersaechsisches Inst. fuer Radiooekologie, Hannover 
(Germany). 1993. 123p. (In German). In 1992 annual report of the 
Lower Saxony Institute of Radioecology at Hannover University. 
Order Number DE94738321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Kr-85 concentration in the atmosphere reflects the world- 
wide use of nuclear power. If the nuclear fuel is continued to be 
reprocessed without any retention of the noble gases, the Kr-85 
activity will increase well above the present level of 1 Bg.m—%. An- 
other important reason to investigate Kr-85 in the atmosphere is 
due to its chemical inertness, which means that Kr-85 is an ideal 
tracer for research on transport processes. It also gives information 
on the behaviour of nonnuclear pullutants. Components of a labo- 
ratory device to determine Kr-85 in air samples were assembled in 
the framework of a diploma thesis in chemistry: separation and 
quantitative determination of total krypton by heat conductivity de- 
tection of a gaschromatograph and Kr-85 activity detection by a 
proportional counter with active shielding. The minimum detectable 
amount and activity were determined to be 0.2 ml and 30 mBg, re- 
spectively. Both values correspond to the Krypton content of an air 
volume of about 30 |. The remaining steps of the procedure to de- 
termine Kr-85 of air samples are: separation from H2O and COs, 
cryogene adsorption of Krypton on activated charcoal and volume 
reduction by temperature controlled desorption. (orig.) 


9826 (INIS-RU-368, pp. 100-105) The determination of the 
elemental composition of a material and depth distribution of 
impurity atoms using the momentary radiation of nuclear reac- 
tions. Antuf'ev, Yu.P.; Dikij, N.P.; Zabolotnyj, V.D.; Litvinenko, 
A.S.; Matyash, P.P.; Slabospitskij, R.P. Tsentral’ny) Nauchno- 
issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (Russian Fed- 
eration). 1990. 115p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94611728. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the problems related to the determination 
of subsurface content of hydrogen (in chromium, titanium hydride), 
carbon nitrogen, oxygen in YBazCu307_, means of nuclear reac- 
tion with detection limit 2x10-4, 5x10-4, 10-3, 10-3 wt.%, 
respectively. Described is the method calculating the space distri- 
butions of impurity atoms near the surface by the nuclear reaction 
yield. The depth resolution up to 1.5 nm was obtained. The con- 
crete examples of the investigation of composition and space 
distributions in ion-plasma coatings are discussed. 14 refs. 


9827 (IS-5093) Chemical sensors technology develop- 
ment planning workshop. Bastiaans, G.J.; Haas, W.J. Jr.; Junk, 
G.A. (eds.). Ames Lab., IA (United States). Mar 1993. 55p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-82. (CONF-9206424—: Chemical sensors technology 
development planning workshop, Dallas, TX (United States), 15-16 


Jun 1992). Order Number DE94005569. Source: 
INIS; GPO Dep. 

The workshop participants were asked to: (1) Assess the current 
capabilities of chemical sensor technologies for addressing US De- 
partment of Energy (DOE) Environmental Restoration and Waste 
Management (EM) needs; (2) Estimate potential near term (one to 
two years) and intermediate term (three to five years) capabilities 
for addressing those needs; and (3) Generate a ranked list of spe- 
cific recommendations on what research and development (R&D) 
should be funded to provide the necessary capabilities. The needs 
were described in terms of two pervasive EM problems, the in situ 
determination of chlorinated volatile organic compounds (VOCs), 


OSTI; NTIS; 
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and selected metals in various matrices at DOE sites. The R&D 
recommendations were to be ranked according to the estimated 
likelihood that the product technology will be ready for application 
within the time frame it is needed and the estimated return on in- 
vestment. The principal conclusions and recommendations of the 
workshop are as follows: Chemical sensors capable of in situ de- 
terminations can significantly reduce analytical costs; Chemical 
sensors have been developed for certain VOCs in gases and water 
but none are currently capable of in situ determination of VOCs in 
soils; The DOE need for in situ determination of metals in soils 
cannot be addressed with existing chemical sensors and the 
prospects for their availability in three to five years are uncertain; 
Adaptation, if necessary, and field application of laboratory analyti- 
cal instruments and those few chemical sensors that are already in 
field testing is the best approach for the near term; The chemical 
sensor technology development plan should include balanced sup- 
port for near- and intermediate-term efforts. 


9828 (KFK-5114) Analysis of organic compounds by sec- 
ondary neutral mass spectrometry (SNMS) and secondary ion 
mass spectrometry (SIMS). Ewinger, H.P. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Inst. fuer Radiochemie; 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Schadstoffbeherrschung in der Umwelt (PSU); Karlsruhe Univ. 
(T.H.) (Germany). Fakultaet fuer Chemie. May 1993. 105p. (In Ger- 
man). Order Number DE94739030. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This study is about the use of secondary neutral mass spectrom- 
etry (SNMS) and secondary ion mass spectrometry (SIMS) as 
analytical techniques with depth resolution in determining organic 
components in environmental solid microparticles. The first applica- 
tion of plasma SNMS to organic compounds revealed the spectra 
to be composed mainly of signals from the atoms of all participating 
elements, such as C, H, O, N, S, P, and Cl. In addition, signals pro- 
duced by multi-atomic clusters can be detected, such as CH, Co, 
CH2, CoH, and Cs, as well as signals indicating the presence of or- 
ganic compounds with hetero elements, such as OH, NH, and CN. 
Their intensity decreases very markedly with increasing numbers of 
atoms. Among the signals from bi-atomic clusters, those coming 
from elements with large mass differences are most intense. The 
use of plasma SNMS with organic compounds has shown that, ex- 
cept for spurious chemical reactions induced by ion bombardment 
and photodesorption by the photons of the plasma, it is possible to 
analyze with resolution in depth, elements of organic solids. A 
more detailed molecular characterization of organic compounds is 
possible by means of SIMS on the basis of multi-atomic fragments 
and by comparison with suitable signal patterns. (orig /BBR) 


9829 (KFK-5195) Field effect structures with evaporated 
Aglkmembranes as chemical sensors. Schoening, M4. 
Kernforschungszentrum Karlsruhe GmbH (Germany). inst. fuer Ra- 
diochemie; Karlsruhe Univ. (T.H.) (Germany). Fakultaet fuer 
Elektrotechnik. May 1993. 100p. (in German). Order Number 
DE94739035. Source: OSTI; NTIS (US Sales Only). 

lon sensitive field effect transistors (ISFETs) play an important 
role as sensors in analytical microsystems. A desirable aim is the 
development of ion sensitive membranes suitable for integration on 
silicon chip devices. The purpose of this work was to produce new 
solid state membranes sensitive to iodide ions which are compati- 
ble with current techniques for microelectronic component 
production. Silver iodide (Agl), as iodide sensitive material known 
also from conventional macro electrodes, was vacuum evaporated 
onto p-Si/SiO2/SizN4 substrates. The sensitive Agl layers were 
stable fixed by a sputtered chromium interlayer on top of the sub- 
strates. Various preconditioning, vacuum evaporation parameters 
and post treatment conditions were tested. For studying 
the sensor properties of these ESMIS- (electrolyte-sensitive 
membrane-insulator-semiconductor) structures capacity-voltage and 
impedance measurements were carried out. Furthermore, scanning 
electron microscopic, Rutherford-backscattering spectroscopic and 
X-ray diffraction investigations were performed in order to charac- 
terize the structure and the composition of the deposited 
membranes. After optimization of the preparation conditions a near 
Nernstian behaviour, good selectivity and a high lifetime compara- 
bie with that of the ion selective electrode (ISE) could be obtained. 
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The sensor membranes developed were transfered directly on a 
single chip for e.g. simultaneous detection for iodide and hydrogen 
ions. With this compact miniaturized device in-line measurements 
in microsamples for biomedical applications are possible. (orig.) 


9830 (LBL-35051) Photoelectron diffraction and hologra- 
phy: Some new directions. Fadley, C.S. (Lawrence Berkeley 
Lab., CA (United States)). Lawrence Berkeley Lab., CA (United 
States). Aug 1993. 26p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Contract N00014-90-J- 
1457; Contract N00014-92-J-1140. (CONF-9308154-3: 4. 
international conference on the structure of surfaces, Shanghai 
(China), 16-19 Aug 1993). Order Number DE94006297. Source: 
OSTI; NTIS; GPO Dep. 

Photoelectron diffraction has by now become a versatile and 
powerful technique for studying surface structures, with special ca- 
pabilities for resolving chemical and magnetic states of atoms and 
deriving direct structural information from both forward scattering 
along bond directions and back-scattering path length differences. 
Further fitting experiment to theory can lead to structural accura- 
cies in the +0.03 )A range. Holographic inversions of such 
diffraction data also show considerable promise for deriving local 
three-dimensional structures around a given emitter with accura- 
cies of +0.2-0.3 A. Resolving the photoelectron spin in some way 
and using circularly polarized radiation for excitation provide added 
dimensions for the study of magnetic systems and chiral experi- 
mental geometries. Synchrotron radiation with the highest 
brightness and energy resolution, as well as variable polarization, 
is crucial to the full exploitation of these techniques. 


9831 (LBL-35054) Photoelectron diffraction and hologra- 
phy: Present status and future prospects. Fadley, C-.S. 
(California Univ., Davis, CA (United States). Dept. of Physics); 
Thevuthasan, S.; Kaduwela, A.P. Lawrence Berkeley Lab., CA 
(United States). Jul 1993. 29p. Sponsored by USDOE, Washing- 
ton, DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Contract 
N00014-90-J-1457 N00014-90-J-1140. (CONF-930764—1: 5. inter- 
national conference on electron spectroscopy, Kiev (Ukraine), 26 
Jul - 1 aug 1993). Order Number DE94006298. Source: OSTI; 
NTIS; GPO Dep. 

Photoelectron diffraction and photoelectron holography, a newly 
developed variant of it, can provide a rich range of information con- 
cerning surface structure. These methods are sensitive to atomic 
type, chemical state, and spin state. The theoretical prediction of 
diffraction patterns is also well developed at both the single 
scattering and multiple scattering levels, and quantitative fits of ex- 
periment to theory can lead to structures with accuracies in the 
+0.03 A range. Direct structural information can also be derived 
from forward scattering in scanned-angle measurements at higher 
energies, path length differences contained in scanned-energy data 
at lower energies, and holographic inversions of data sets span- 
ning some region in angle and energy space. Diffraction can also 
affect average photoelectron emission depths. Circular dichroism in 
core-level emission can be fruitfully interpreted in terms of photo- 
electron diffraction theory, as can measurements with spin-resolved 
core-spectra, and studies of surface magnetic structures and phase 
transitions should be possible with these methods. Synchrotron ra- 
diation is a key element of fully utilizing these techniques. 


9832 (NEI-DK-1345) The sixth Nordic conference on the 
application of scientific methods in archaeology: Abstracts. 
No corporate text available. 1993. 57p. (CONF-9309313-: 6. 
Nordic conference on the application of scientific methods in ar- 
chaeology, Esbjerg (Denmark), 19-23 Sep 1993). Order Number 
DE94611594. Source: OSTI; NTIS. 

The Sixth Nordic Conference on the Application of Scientific 
Methods in Archaeology with 73 participants was convened in Esb- 
jerg (Denmark), 19-23 September 1993. Isotope dating of 
archaeological, paleoecological and geochronological objects, neu- 
tron activation and XRF analytical methods, magnetometry, 
thermoluminescence etc. have been discussed. The program in- 


cluded excursions to archaeological sites and a poster session with 
12 posters. (EG). 
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9833 (NEI-DK-1345, pp. 7-9) Reindeer in Sweden during 
the Late Palaeolithic and Early Mesolithic. Bjoerck, S. (Lunds 
Universitet, Lund (Sweden)); Ekstroem, J.; Iregren, E.; Larsson, L.; 
Liljegren, R. 1993. 57p. (CONF-9309313-: 6. Nordic conference 
on the application of scientific methods in archaeology, Esbjerg 
(Denmark), 19-23 Sep 1993). In The sixth Nordic conference on 
the application of scientific methods in archaeology: Abstracts. Or- 
der Number DE94611594. Source: OSTI; NTIS. 

Short communication. DEER/fossils; FOSSILS/isotope dating; 
AGE ESTIMATION; ARCTIC REGIONS; CARBON 14; DEER; 
FOSSILS; SWEDEN 


9834 (NEI-DK-1345, pp. 11) C14- and TL-dating of me- 
dieval activities on Hamnoe in the outer archipelago of Aaland. 
Gustavson, K. (Aalands Museum, Mariehamn, Aaland (Finland)); 
Junger, H.; Sonninen, E. 1993. 57p. (CONF-9309313-: 6. Nordic 
conference on the application of scientific methods in archaeology, 
Esbjerg (Denmark), 19-23 Sep 1993). In The sixth Nordic confer- 
ence on the application of scientific methods in archaeology: 
Abstracts. Order Number DE94611594. Source: OSTI; NTIS. 

Short communication. BONE TISSUES/isotope dating; BONE 
TISSUES/thermoluminescence; CHARCOAL/isotope dating; CHAR- 
COAL/thermoluminescence; ARCHAEOLOGICAL SPECIMENS; 
BALTIC SEA; THERMOLUMINESCENCE; CARBON 14; CHAR- 
COAL; ISLANDS 


9835 (NEI-DK-1345, pp. 19) Subsistence and nutritional 
stress in subneolithic skeletal population from the Aaland is- 
lands: An analysis of stable carbon isotopes and pathological 
traits. Liden, K. (Arkeologiska Forskningslabortoriet, Stockholms 
Universitet, Stockholm (Sweden)); Nunez, M.; Nelson, E. 1993. 
57p. (CONF-9309313—: 6. Nordic conference on the application of 
scientific methods in archaeology, Esbjerg (Denmark), 19-23 Sep 
1993). In The sixth Nordic conference on the application of scien- 
tific methods in archaeology: Abstracts. Order Number 
DE94611594. Source: OSTI; NTIS. 

Short communication. ARCHAEOLOGICAL SPECIMENS/carbon 
isotopes; ARCHAEOLOGICAL SPECIMENS/mass spectroscopy; 
HUMAN POPULATIONS/nutritional deficiency; BALTIC SEA; 
SKELETON 


9836 (NEI-DK-1345, pp. 21) Luminescence dating of 
archaeological materials using single aliquot techniques. Mej- 
dahl, V. (The Nordic Laboratory for Luminiscence Dating, The 
Department of Geology, University of Aarhus, Aarhus (Denmark)). 
1993. 57p. (CONF-9309313—: 6. Nordic conference on the applica- 
tion of scientific methods in archaeology, Esbjerg (Denmark), 19-23 
Sep 1993). In The sixth Nordic conference on the application of 
scientific methods in archaeology: Abstracts. Order Number 
DE94611594. Source: OSTI; NTIS. 

Short communication. LUMINESCENCE/age estimation; AR- 
CHAEOLOGICAL SPECIMENS; FELDSPARS; LUMINESCENCE; 
QUARTZ; RADIATION DOSES; SAMPLE PREPARATION; SENSI- 
TIVITY 


9837 (NEI-DK—-1345, pp. 23) INAA applications to archaeo- 
logical artifacts of the Early Contact period (1600-1650) from 
the Eastern Subarctic of North America. Moreau, J.-F. (Labora- 
toire d'archeologie, Departement des sciences humaines, 
Universite du Quebec a Chicoutimi, Chicoutimi, Quebec (Canada)); 
Hancock, R.G.V. 1998. 57p. (CONF-9309313—: 6. Nordic confer- 
ence on the application of scientific methods in archaeology, 
Esbjerg (Denmark), 19-23 Sep 1993). In The sixth Nordic confer- 
ence on the application of scientific methods in archaeology: 
Abstracts. Order Number DE94611594. Source: OSTI; NTIS. 

Short communication. ARCHAEOLOGICAL SPECIMENS/neutron 
activation analysis; NORTH AMERICA/archaeological specimens; 
ARCTIC REGIONS; HUMAN POPULATIONS; ST LAWRENCE 
RIVER 


9838 
sis of burialdegraded textiles. Peacock, E£.E. (FAK, 
VitenskapsmuseeUUNIT, Trondheim (Norway)). 1993. 57p. (CONF- 
9309313-: 6. Nordic conference on the application of scientific 
methods in archaeology, Esbjerg (Denmark), 19-23 Sep 1993). In 


(NEI-DK-1345, pp. 24) X-ray fluorescence analy- 





The sixth Nordic conference on the application of scientific meth- 
ods in archaeology: Abstracts. Order Number DE94611594. 
Source: OSTI; NTIS. 

Short communication. ARCHAEOLOGICAL SPECIMENS /‘textiles; 
TEXTILES/x-ray fluorescence analysis; TEXTILES; DECOMPOSI- 
TION; MULTI-ELEMENT ANALYSIS; SOILS 


9839 (NEI-DK-1345, pp. 25) 5'°C and '4C reservoir effects 
in the Baltic, 8,000 to 2,000 B. Possnert, G. (The Svedberg 
Laboratory, Uppsala (Sweden)); Lindqvist, C. 1993. 57p. (CONF- 
9309313-: 6. Nordic conference on the application of scientific 
methods in archaeology, Esbjerg (Denmark), 19-23 Sep 1993). In 
The sixth Nordic conference on the application of scientific meth- 
ods in archaeology: Abstracts. Order Number DE94611594. 
Source: OSTI; NTIS. 

Short communication. ARCHAEOLOGICAL SPECIMENS/isotope 
dating; CARBON 13/fractionation; ACCURACY; BALTIC SEA; 
FRACTIONATION; CARBON 14 


9840 (NEI-DK-1345, pp. 26) Radiocarbon dating of iron. 
Possnert, G. (The Svedberg Laboratory, Uppsala (Sweden)); Wet- 
terholm, A. 1993. 57p. (CONF-9309313—: 6. Nordic conference on 
the application of scientific methods in archaeology, Esbjerg (Den- 
mark), 19-23 Sep 1993). In The sixth Nordic conference on the 
application of scientific methods in archaeology: Abstracts. Order 
Number DE94611594. Source: OSTI; NTIS. 

Short communication. ARCHAEOLOGICAL SPECIMENS/iron; 
IRON/isotope dating; IRON; CARBON 13; CARBON 14; CHEMI- 
CAL PREPARATION; OXIDATION 


9841 (NEI-DK—1345, pp. 31-32) Non-destructive analysis 
of thirteen antiquities by the energy dispersive x-ray fluores- 
cence (EDXRF) method and their brief description with 
emphasis on iconographic and epigraphic aspects. Shastri, 
N.H. (University Museum, Sardar Patel University, Vallabh 
Vidyanagar (india)); Sayed, A.A.; Parekh, V.S.; Ganam, S.N.M.; 
Lal, M.; Bajpai, H.N.; Patra, P.K.; Joseph, D. 1993. 57p. (CONF- 
9309313—-: 6. Nordic conference on the application of scientific 
methods in archaeology, Esbjerg (Denmark), 19-23 Sep 1993). In 
The sixth Nordic conference on the application of scientific meth- 
ods in archaeology: Abstracts. Order Number DE94611594. 
Source: OSTI; NTIS. 

Short communication. ARCHAEOLOGICAL SPECIMENS/cultural 
objects; CULTURAL OBJECTS/x-ray fluorescence analysis; AGE 
ESTIMATION; INDIA; MULTI-ELEMENT ANALYSIS; NONDE- 
STRUCTIVE ANALYSIS 


9842 (NEI-DK—1345, pp. 33) Precision dating in calendar 
years of palaeocecological events: A pilot study of the elm 
decline in southernmost Sweden. Skog, G. (Department of Qua- 
ternary Geology, University of Lund, Lund (Sweden)); Regnell, J. 
1993. 57p. (CONF-9309313-—: 6. Nordic conference on the applica- 
tion of scientific methods in archaeology, Esbjerg (Denmark), 19-23 
Sep 1993). In The sixth Nordic conference on the application of 
scientific methods in archaeology: Abstracts. Order Number 
DE94611594. Source: OSTI; NTIS. 

Short communication. ISOTOPE DATING; PALEONTOLOGY; 
TREES/isotope dating; TREES/paleontology; ACCURACY; CAR- 
BON 14; PALEONTOLOGY; PEAT; POLLEN; TREES 


9843 (ORNL/TM—12632) Analysis of femtogram-sized plu- 
tonium samples. Smith, D.H.; McKown, H.S.; Bostick, D.T.; 
Coleman, R.M.; Duckworth, D.C.; McPherson, R.L. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94004789. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report describes a study to determine how well isotopic ra- 
tios can be measured for very small samples of plutonium. Resin 
beads were used to simulate particles; for samples ranging from 
5-16 fg, collection efficiencies (ions collected per atom loaded) of 
4-9% were obtained. Isotopic ratios with 4% precision and accu- 
racy (240/239) were obtained. 


9844 Separation of metal ions from aqueous solutions. Al- 
mon, A. To Dept. of Energy. 1991. Filed date 27 Nov 1991. U.S. 
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patent application 7-798,779. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94005175. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a process and apparatus for 
quantitatively and selectively separating metal ions from mixtures 
thereof in aqueous solution. The apparatus includes, in combina- 
tion, a horizontal electrochemical flowing cell containing flowing 
bulk electrolyte solution and an aqueous, metal ion-containing solu- 
tion, the cell containing a metal mesh working electrode, a counter 
electrode positioned downstream from the working electrode, an in- 
dependent variable power supply/potentiostat positioned outside of 
the flowing cell and connected to the electrodes, and optionally a 
detector such as a chromatographic detector, positioned outside 
the flowing cell. This apparatus and its operation has significant ap- 
plication where trace amounts of metal ions are to be separated. 


9845 Containment system for supercritical water oxidation 
reactor. Chastagner, P. To Dept. of Energy. 1991. Filed date 27 
Nov 1991. U.S. patent application 7-798,784. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94005171. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This invention is comprised of a system for containment of a su- 
percritical water oxidation reactor in the event of a rupture of the 
reactor. The system includes a containment for housing the reac- 
tion vessel and a communicating chamber for holding a volume of 
coolant, such as water. The coolant is recirculated and sprayed to 
entrain and cool any reactants that might have escaped from the 
reaction vessel. Baffles at the entrance to the chamber prevent the 
sprayed coolant from contacting the reaction vessel. An impact- 
absorbing layer is positioned between the vessel and the 
containment to at least partially absorb momentum of any 
fragments propelled by the rupturing vessel. Remote, quick- 
disconnecting fittings exterior to the containment, in cooperation 
with shut-off valves, enable the vessel to be isolated and the sys- 
tem safely taken off-line. Normally-closed orifices throughout the 
containment and chamber enable decontamination of interior sur- 
faces whe? necessary. 


9846 (PNL-8534-Vol.1) Hanford Environmental Analytical 
Methods (methods as of March 1990): Volume 1. Goheen, S.C.; 
McCulloch, M.; Daniel, J.L. Pacific Northwest Lab., Richland, WA 
(United States). May 1993. 451p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94001868. Source: OSTI; NTIS; INIS; GPO Dep. 
Techniques in use at the Hanford Reservation as of March, 1990 
for the analysis of liquids and radioactive effluents are described. 
Limitations and applications of the techniques are included. 


9847 (PNL—8534-Vol.2) Hanford Environmental Analytical 
Methods (methods as of March 1990): Volume 2, Appendix A1- 
O and appendix A1-I. Goheen, S.C.; McCulloch, M.; Daniel, J.L. 
Pacific Northwest Lab., Richland, WA (United States). May 1993. 
396p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94001869. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Techniques in use at the Hanford Reservation as of March, 1990 
for the analysis of liquids, organic wastes, soils, and sediments, 
are described. Limitations and applications of the techniques are 
included. 


9848 (PNL—8534-Vol.4) Hanford environmental analytical 
methods, methods as of March 1990: Appendix A2-R. Goheen, 
S.C.; McCulloch, M.; Daniel, J.L. Pacific Northwest Lab., Richland, 
WA (United States). May 1993. 329p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94001871. Source: OSTI; NTIS; INIS; GPO Dep. 

Techniques in use at the Hanford Reservation (as of March, 
1990) for the analysis of liquids and radioactive effluents are 
described. Limitations and applications of the techniques are in- 
cluded. 


9849 (PNL—8534-Vol.5) Hanford environmental analytical 
methods (methods as of March 1990): Appendix A3-O and Ap- 
pendix A3-l. Goheen, S.D.; McCulloch, M.; Daniel, J.L. Pacific 
Northwest Lab., Richland, WA (United States). May 1993. 209p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94001872. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Information is provided on the techniques employed towards the 
chemical analysis of volatile, semi-volatile matter, pesticides and 
PCB’s at the Hanford Reservation. Sample preparation methods 
are included. 


9850 (PNL-8534-Vol.6) Hanford environmental analytical 
methods (methods as of March 1990): Appendix A3-R. Goheen, 
S.C.; McCulloch, M.; Daniel, J.L. Pacific Northwest Lab., Richland, 
WA (United States). May 1993. 260p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94001873. Source: OSTI; NTIS; INIS; GPO Dep. 

Techniques in use at the Hanford Reservation as of March, 1990 
for the analysis of liquids and radioactive effluents are described. 
Limitations and applications of the techniques are included. This 
report is Appendix A3-R. 


4002 Inorganic, Organic, and Physical Chemistry 


Refer also to citation(s) 8040, 8041, 8047, 8106, 8139, 8161, 
8162, 8274, 8571, 8621, 9576, 9767, 9785, 9787, 9839, 9890, 
9891, 10308, 10351, 10365, 10411, 10554, 10923, 10963 


9851 (AECL—10691) Thermodynamic behaviour of tel- 
lurium at high temperatures. Garisto, F. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Sep 1992. 37p. (COG-—92-248.). Order Number 
DE94612823. Source: OSTI; NTIS (US Sales Only); INIS. 

Thermodynamic calculations are used to determine the chemical 
speciation of tellurium in the primary heat transport system under 
postulated reactor accident conditions. The speciation of tellurium 
is determined for various values of the temperature, oxygen partial 
pressure, tellurium concentration and Cs/Te ratio. The effects of the 
Zircaloy cladding and/or cesium on tellurium speciation and volatil- 
ity are of particular interest in this report. (Author) (37 refs., 14 
figs., 4 tabs.). 


9852 (ANL/CHM/PP-79990) Theory for electron-transfer 
reactions in a three-component system: The “degenerate” 
regime. Tang, J. Argonne National Lab., IL (United States). [1994]. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94005919. Source: 
OSTI; NTIS; GPO Dep. 

Theory for nonadiabatic electron-transfer reactions at high tem- 
perature is presented for a three-component system (a donor, an 
acceptor, and a bridging intermediate). Only the “degenerate” 
regime of triple energy-level crossing is considered assuming three 
Marcus parabolas cross at the same point and the direct free en- 
ergy gap vanishes. Because the ordinary second-order perturbation 
theory fails, the nonperturbative stochastic Liouville approach of 
Zusman is used in deriving analytical expressions for the superex- 
change and the sequential electron-transfer rate constants. 


9853 (ANL/CHM/PP-80227) Theory for electron-transfer 
reactions involving two Marcus surfaces with a different force 
constant. Tang, Jau. Argonne National Lab., IL (United States). 
[1994]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94005925. Source: OSTI; NTIS; GPO Dep. 

Theory for electron-transfer reactions at high temperature involv- 
ing two Marcus parabolic surfaces with a different force constant is 
presented. The dynamic solvent effects are also considered using 
the stochastic Liouville equation, assuming an overdamped Debye 


solvent. An analytical expression for the adiabatic/nonadiabatic 
electron-transfer rate constant is derived. 


9854 (ANL/CHM/PP-80389) The generalized spin-boson 
model for electron-transfer reactions involving two harmonic 
potentials with a different force constant. Tang, J. Argonne Na- 
tional Lab., IL (United States). [1994]. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94005470. Source: OSTI; NTIS; GPO Dep. 

The generalized spin-model is employed to analyze the electron- 
transfer reactions involving two harmonic potentials with a different 
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force constant. An analytical expression for the nonadiabatic rate 
constant is derived with fill consideration of the effects of quantum 
modes. For a single dominant solvent mode at low frequency, the 
result of the high temperature regime is reduced to the formula de- 
rived earlier based on the stochastic Liouville theory. For multiple 
soft solvent modes, the rate constant is a convoluted integral of a 
rate function for each individual single mode. 


9855 (BNL—49888) Infrared and near infrared transient ab- 
sorption spectroscopy of molecular free radicals. Sears, TJ. 
(Brookhaven National Lab., Upton, NY (United States)); Wu, M.; 
Hall, G.E.; Chang, B.C.; Hansford, G.; Bloch, J.C.; Field, R.W. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-930159-59: OE/LASE ’93: In- 
ternational Society for Optical Engineering (SPIE) conference, Los 
Angeles, CA (United States), 13-23 Jan 1993). Order Number 
DE94005446. Source: OSTI; NTIS; GPO Dep. 

The advantages of absorption spectroscopy at low absorbances 
include a linear relationship between signal size and number of 
absorbing molecules, line of sight measurement, and easily inter- 
pretable lineshape functions. The main disadvantage is due to the 
necessity of measuring a small change in light intensity, usually in 
the presence of a strong background, which limits the sensitivity. In 
this work, recent results obtained using absorption techniques with 
continuous wave lasers to measure vibrational and electronic spec- 
tra in the mid- and near-infrared of small free radicals are reported. 
The radical of interest was generated by excimer laser photolysis 
of a chemically stable precursor molecule and detected by measur- 
ing the transient decrease in power of a continuous wave probe 


laser that traversed the photolyzed volume before being imaged 
onto a detector. 


9856 (DOE/ER/13689-T1) Interaction of carbon and sulfur 
on metal catalysts: Progress report. McCarty, J.G. SRI Interna- 
tional, Menlo Park, CA (United States). 21 Jan 1988. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO3-87ER13689. Order Number DE94005748. Source: 
OSTI; NTIS; GPO Dep. 

Goal is to study selective poisoning by fractional monolayers of 
chemisorbed sulfur on metal catalysts. A Pt catalyst on alumina 
support has been synthesized. Stabilized Fe catalysts without and 
with half monolayers of chemicsorbed S have been prepared. 
These catalysts, along with a Ni-alumina reference catalyst, will be 
used in experimental studies. 2 figs. 


9857 (DOE/ER/13689-T2) Interaction of carbon and sulfur 
on metal catalysts: Technical progress report. McCarty, J.G.; 
Vajo, J. SRI International, Menlo Park, CA (United States). 17 Feb 
1989. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-87ER13689. Order Number 
DE94005844. Source: OSTI; NTIS; GPO Dep. 

At high coverage, sulfur generally deactivates metal catalysts, 
but at low coverage, chemisorbed sulfur can have a more subtle 
effect on catalyst activity and selectivity. The general goal of the 
current project is to examine fundamental aspects of selective poi- 
soning by fractional monolayers of chemisorbed sulfur on a variety 
of metal catalysts used for commercially important reactions such 
as hydrocarbon re-forming, light alkane steam re-forming, and hy- 
drocarbon synthesis. Specific objectives of the research program 
are to experimentally measure as a function of coverage the influ- 
ence of chemisorbed sulfur on the thermodynamics, reactivity, and 
structure of surface and bulk carbon occupying both dispersed and 
well-characterized metal catalyst surfaces. Special methods, such 
as reversible sulfur chemisorption on supported metals and 
temperature-programmed reaction (TPR) characterization of cata- 
lyst carbon, have been developed that are well suited to examining 
the interaction of sulfur and carbon on metal surfaces. New analyti- 
cal instruments with greatly improved sensitivity have been recently 
developed and applied: a helium discharge ionization detector 
(DID) is being used with a gas recirculation thermodynamic sys- 
tem, and the surface analysis by laser ionization (SALI) technique 
is used with surface carbon segregation systems. 


9858 (DOE/ER/13766-11) Reactions of metal ions and 
their clusters in the gas phase using laser ionization: Fourier 





transform mass spectrometry: Progress report, February 1, 
1993—January 31, 1994. Freiser, B.S. Purdue Research Founda- 
tion, Lafayette, IN (United States). Sep 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER13766. Order Number DE94006208. Source: OSTI; NTIS; 
GPO Dep. 

This report focuses on progress in seven areas: (1) Gas-Phase 
Reactions of Fe(Benzyne)* with Simple Alkyl Halides; (2) Photodis- 
sociation and Collision-Induced Dissociation of Molecular lons 
From Methyiphenol and Chioromethylphenol; (3) Isotopomer Differ- 
entiation Using Metal lon Chemical lonization Reagents; (4) 
Multiple Excitation Collisional Activation (MECA) in Fourier Trans- 
form Mass Spectrometry; (5) Chemistry of Fe*-Arene lons with 
Halobenzenes; (6) Gas-Phase Photodissociaton Study of 
Ag(Benzene)* and Ag(Toluene)*; and (7) Reactivity of Ti?+ and V2+ 
with Small Alkanes. 


9859 (DOE/ER/13781-7) [Studies of supported molybde- 
num and tungsten]: Progress report. Pittsburgh Univ., PA 
(United States). [1993]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-87ER13781. Order Num- 
ber DE94006207. Source: OSTI; NTIS; GPO Dep. 

Work on Mo oxidation state-catalytic activity relations has cen- 
tered around measuring the distribution of Mo oxidation states on 
reduced Mo/alumina and Mo/titania catalysts, and correlating cata- 
lyst activity with Mo oxidation states. Factor analysis has been 
developed as a protocol for measuring Mo oxidation state distribu- 
tions on reduced catalysts. Papers published and submitted are 
discussed. 


9860 (DOE/ER/14129-3) Influence of surface defects and 
local structure on oxygenate reaction pathways over metal ox- 
ide surfaces: Progress report, August 1992—July 1993. Cox, 
D.F. Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
(United States). Dept. of Chemical Engineering. Jul 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-90ER14129. Order Number DE94005680. Source: 
OSTI; NTIS; GPO Dep. 

Complete thermal desorption and photoemission studies of 
seven molecules (methanol, formaldehyde, formic acid, iso- 
propanol, acetone, waste and carbon monoxide) have been 
completed on four different SnO2(110) surfaces (stoichiometric, 
reduced, slightly-defective and highly-defective). Initial thermal des- 
orption studies of acetic acid and propene have also been done. 
Results indicate that different initial surface conditions can dramati- 
cally affect: (1) probability for heterolytic dissociation of Bronsted 
acids, (2) reaction kinetics for unimolecular decomposition of oxy- 
genated surface intermediates, and (3) product selectivity. 


9861 (DOE/ER/14130-3) [Aluminum coordination and 
active sites on aluminas, Y-zeolites and pillared layered sili- 
cates]: Progress report. Fripiat, J.J. Wisconsin Univ., Milwaukee, 
WI (United States). [1994]. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90ER14130. Order 
Number DE94006569. Source: OSTI; NTIS; GPO Dep. 

This report is organized in four sections. In the first the authors 
will outline structural features which are common to all fine grained 
alumina, as well as to non-framework alumina in zeolites. This sec- 
tion will be followed by a study of the surface vs. bulk coordination 
of aluminum. The third section will deal with measurement of the 
number of acid sites and the scaling of their strength. The fourth 
and last section will describe three model reactions: the isomeriza- 
tion of 1-butene and of 2 cis-butene; the isomerization and 
disproportionation of oxtho-xylene; and the transformation of 
trichloroethane into vinyl chloride followed by the polymerization of 
the vinyl chloride. The relationship between chemical activity and 
selectivity and what is known of the local structure of the active 
catalytic sites will be underlined. Other kinds of zeolites besides Y 
zeolite have been studied. Instead of the aluminum pillared sili- 
cates they found it more interesting to study the substitution of 
silicon by aluminum in a layered structure containing a permanent 
porosity (aluminated sepiolite). 


9862 (DOE/ER/14186—1) Studies of the stabilities and re- 
actions of solution phase organic radicals: Technical report of 
research progress, July 1, 1992-June 30, 1993. Bausch, M.J. 
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Southern Illinois Univ., Carbondale, IL (United States). Dept. of 
Chemistry and Biochemistry. [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER14186. 
Order Number DE94006206. Source: OSTI; NTIS; GPO Dep. 
Progress is reported under the following headings: properties of 
radicals and radical ions derived from novel aromatic substrates 
(redox properties of corannulene, acecorannulene, and other 
corannulenes compared to those of buckminsterfullerene); rates of 
self-reactions of delocalized carbon-centered radicals using fast 
scanning cyclic voltammetry; heteroatom-related research (carbon- 
centered and nitrogen-centered radical stabilities); and oxygen radi- 


cals (hydroquinone/benzoquinone and carbonic acid/carbonate 
chemistry). 


9863 (DOE/ER/14339-1) Model studies in hydrocarbon 
oxidation: Progress report, April 1-November 31, 1993. Parkin, 
G. Columbia Univ., New York, NY (United States). [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-93ER14339. Order Number DE94006597. Source: 
OSTI; NTIS; GPO Dep. 

The research performed during the period 1 Apri+31 November 
1993 has centered on an investigation of the chemistry of molecu- 
lar terminal oxo complexes. In the long term, it is hoped that this 
research will provide results that are relevant to systems con- 
cerned with hydrocarbon oxidation. The authors have also carried 
studies of transition metal complexes that contain terminal sulfido, 
selenido and tellurido ligands, since a knowledge of the chemistry 
of the heavier congeners of this group will help provide a more 
complete understanding of the chemistry of transition metal oxo 
complexes. Furthermore, the chemistry of the metal sulfido deriva- 
tives will be directly related to hydrodesulfurization, an extremely 
important industrial process, for which transition metal-sulfido 
derivatives, e.g. MoS, are active catalysts. 


9864 (DOE/ER/45503—1) [Surface structure and stereo- 
chemical properties of self-assembled monolayer materials]: 
[Progress report]. Princeton Univ., NJ (United States). Dec 1993. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-93ER45503. Order Number DE94004960. Source: 
OSTI; NTIS; GPO Dep. 

This document reports the progress the authors have made in 
support of their proposal to generate well-characterized, well- 
ordered organic surfaces and to impinge upon the array of oriented 
organic molecules a well-collimated beam of radical atoms at a 
well-defined angle of incidence. Using the intensity of helium atom 
diffraction from the organic surface as a measure of the number of 
unreacted molecules at the surface, the authors will measure the 
rate of the reaction. They will then vary the angle of incidence of 
the reactive atom beam and repeat the measurement. In this man- 
ner they plan to map out the reactivity of the molecules on the 
surface as a function of the angle of incidence of the reactive 
moiety. To carry out this experiment requires that two fields of re- 
search be brought together: (1) molecular beam technology and 
(2) the science/art of growing well-ordered organic surfaces. The 
first half of this report describes recent helium diffraction results 
from molecular beam deposited organic monolayers (structural 
layer characterization work). The second half reports progress in 


constructing and characterizing the reactive atom (oxygen) beam 
source. 


9865 (DOE/MC/29228-3579) Selective methane oxidation 
over promoted oxide catalysts: Quarterly technical progress 
report, June 1, 1993—August 31, 1993. Klier, K.; Herman, R.G.; 
Sarkany, J.; Sun, Qun. Lehigh Univ., Bethlehem, PA (United 
States). Sep 1993. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG21-92MC29228. Order Number 
DE94005909. Source: OSTI; NTIS; GPO Dep. 

At 550°C, the 1 wt % SO,4?-/I wt % Sr/LapO3 catalyst, one of 
the most active catalyst for the selective conversion of methane at 
these moderate temperatures, showed a very good stability with a 
reactant mixture of CH4/air = 1/1 with GHSV = 70,040 “kg cataVhr. 
During a 25 hr catalytic test, the conversion of CH, and the C2* 
selectivity did not change, indicating good stability of the catalyst. 
At the same time, the CO./CO ratio remained steady at about 2.2, 
but the C2"/Cz ratio shifted slightly with time from 0.74 to 0.68. 
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The oxidative coupling of CH, to C2-hydrocarbons was very sensi- 
tive at 550°C to the alteration of the CH,/air reactant ratio at 
GHSV = 70,040 é/kg catal/hr. It was observed that the conversion 
of CHy4, the C2* selectivity, and the %yield of C2* hydrocarbon 
products decreased very rapidly with increasing CH,/air ratio from 
1 to 3-4. At the largest CH,/air ratio of 40.77 that was used uti- 
lized, the CH, conversion was less than 0-5 C-mol%. The reverse 
process of decreasing the CH,/air ratio from ~40 to 1 showed 
nearly reversible catalytic performance, but some deactivation was 
apparent at the lowest reactant ratios. The 1 wt % SO,4?-/1 wt % 
Sr/La2O3 catalyst used in the experiments in which the CH,/air ra- 
tio was varied subsequently revealed a good stability in the CH, 
conversion level during testing at 550°C for 15 hr (GHSV = 70,040 
U/kg catal/hr and CH,/air = 1/1). Indeed, the C2* selectivity even 
increased by 3 to 4 C-mol%. Increasing the temperature from 550 
to 600°C resulted in a further recovery of the activity of the par- 
tially deactivated catalyst. 


9866 (DOE/PC/91291—T9) [Mechanism of hydrogen incor- 
poration in coal liquefaction]: Ninth [quarterly] progress 
report, [July-September 1993]. Kentucky Univ., Lexington, KY 
(United States). Dept. of Chemistry. [1993]. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91291. Order Number DE94005778. Source: OSTI; NTIS; 
GPO Dep. 

Study of reaction of organic compounds with D2 is continuing. 
Initial results are given of attempts to simulate deuterium distribu- 
tion results for the diphenylethane system. Some new approaches 
to determining the mechanism of hydrogen are described. Prelimi- 
nary results are reported for thermolysis of 9,9’- bifluorenyl under 
D2. A project is underway to study thermolysis of surface-bound 
diphenylethane. 11 tabs, 2 figs, 18 refs. 


9867 (DOE/PC/91334—-T103) Protocols for the selective 


cleavage of carbon-sulfur bonds in coal: Final technical re- 
port, September 1, 1991—August 31, 1992. Bausch, M. (Southern 
Illinois Univ., Carbondale, IL (United States)). Illinois Dept. of En- 


ergy and Natural Resources, Springfield, IL (United States). [1992]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91334. Order Number DE94005704. Source: 
OSTI; NTIS; GPO Dep. 

Summarized in the final technical report for our project “Protocols 
for the Selective Cleavage of Carbon-Sulfur Bonds in Coal” are 
results of research pertaining to chemical reactions that aim to se- 
lectively cleave C-S bonds in model compounds as well as Illinois 
coal. Removal of the organic sulfur in coal constitutes one of the 
major challenges facing fossil fuel scientists today. A cost-effective 
means of desulfurizing Illinois coal is, at present, non-existent. Re- 
search in our group aims to develop a simple protocol for sulfur 
removal by gaining understanding of how various additives and 
reaction conditions, including solvents, bases, added reagents, cat- 
alysts, oxidizing agents, electron acceptors, temperature, pressure, 
and light energy, can enhance the rates of C-S bond cleavage in 
Illinois coal and coal model compounds. These experiments have 
been at the focus of our research effort for the past twelve months. 
Previous quarterly reports described research results in which sim- 
ple aromatic and aliphatic sulfides were allowed to react with (a) 
Lewis Acids such as zinc chloride and tin chloride; (b) electron ac- 
cepting substrates such as 9-fluorenone and benzoquinone; (c) 
strong bases such as NaOH and KOH; (d) radical initiators such as 
AIBN; (e) neat solvents at reflux temperatures and higher tempera- 
tures; (f) molecular oxygen in the presence of dyes or sensitizers 
such as anthracene. In this final report, we report on additional ex- 
periments involving the photooxidation of organic sulfides, as well 
as some experiments aimed at evaluating and comparing the reac- 
tivities of simple organic sulfones with their sulfidyl analogues. Also 
contained in this final report is a brief summary of the research de- 
scribed in the previous three quarterly reports for “Protocols for the 
Selective Cleavage of Carbon-Sulfur Bonds in Coal.” 


9868 (DOE/PC/92529-T4) Transient studies of low tem- 
perature catalysts for methane conversion: Quarterly technical 
progress report, June 30, 1993-September 30, 1993. Wolf, E.E. 
Notre Dame Univ., IN (United States). Dept. of Chemical Engineer- 
ing. [1993]. 7p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FG22-92PC92529. 
DE94005767. Source: OSTI; NTIS; GPO Dep. 

This report summarizes studies on the oxidative coupling of 
methane on metallo oxide catalysts. A previous report summarized 
the results on the partial oxidation of methane on Li promoted 
VPO, catalysts and the role of the Li promotion on increasing 
formaldehyde selectivity. The results of such study have been sum- 
marized in a paper submitted for publication. Given the relatively 
low conversion of methane and the low formaldehyde selectivity, it 
was decided to continue studying the oxidative coupling of 
methane on metallo oxide catalysts, which was one of the objec- 
tive of this project. Results are reported for a LaCoO3 and LaNiO3 
both unpromoted and Li promoted. 


Order Number 


9869 (DOE/PC/93207—-T1) Development and evaluation of 
a Mn oxide adsorbent: Quarterly progress report: October— 
December, 1993. Anderson, P.R. Illinois Inst. of Tech., Chicago, IL 
(United States). Pritzker Dept. of Environmental Engineering. 3 Dec 
1993. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-93PC93207. Order Number DE94005784. 
Source: OSTI; NTIS; GPO Dep. 

This progress report summarizes the work performed for the 
October-December 1993 period on the development and evaluation 
of a manganese oxide adsorbent. Most of efforts at the early stage 
of the project have been directed toward screening and selection of 
granular activated carbon (GAC) sampies for use as the substrate 
in preparing the composite adsorbent and in the evaluation of the 
Mn oxide coating on the GAC surface. Tables are provided in this 
report which summarize GAC characteristics and which evaluate 
MnO, coating efficiency for three replicates at three different ex- 
traction times. Plans for future experiments are briefly discussed. 


9870 (FZR-93-12, pp. 88-90) Rhenium complexes with 
tripodal tetradentate ligands containing sulphur donors. Piet- 
zsch, H.J. (Forschungszentrum Rossendorf e.V. (Germany)); 
Glaser, M.; Spies, H.; Beger, J.; Jacobi, R. Forschungszentrum 
Rossendorf e.V. (FZR), Rossendorf bei Dresden (Germany). Apr 
1993. 144p. In Institute of Bioinorganic and Radiopharmaceutical 
Chemistry. Annual report 1992. Order Number DE94738606. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication RHENIUM COMPLEXES/chemical prepa- 
ration; AMINES; THIOLS; VALENCE; ULTRAVIOLET SPECTRA; 
NUCLEAR MAGNETIC RESONANCE; ORGANIC PHOSPHORUS 
COMPOUNDS 


9871 (FZR-93-12, pp. 115-118) Rhenium(V) gluconate as 
precursor for preparation of rhenium complexes. Noll, B.; 
Kolbe, U.; Noll, S.; Spies, H. Forschungszentrum Rossendorf e.V. 
(FZR), Rossendorf bei Dresden (Germany). Apr 1993. 144p. In /n- 
stitute of Bioinorganic and Radiopharmaceutical Chemistry. Annual 
report 1992. Order Number DE94738606. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Preparation of oxotechnetium(V) complexes is conveniently 
based on ligand exchange reaction on reactive Tc(V) precursors for 
instance, Te gluconate. It was tried to make, available the 
corresponding rhenium gluconate for synthesis of rhenium(V) com- 
plexes. Preparation of Re(V) gluconate is somewhat more 
complicated then preparation of Te gluconate because perrhenate 
is less reducible than the pertechnetate ion. The preparation of 
Re(V) gluconate solution is described and subsequent exchange 
reactions with carried out benzenethiol and mercaptoacetyldiglycine 
(MAGz) as typical representatives of sulphur donor ligands are car- 
ried out. (orig./BBR) 


9872 (FZR-93-15, pp. 12-13) A kinetic study on the role of 
complex formation in the ion exchange separation of rare 
earths by means of DTPA. Baraniak, L. Forschungszentrum 
Rossendorf e.V. (FZR), Rossendorf bei Dresden (Germany). May 
1993. In Institute of Radiochemistry. Annual report 1992. 107p. 
Order Number DE94738387. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication CERIUM COMPLEXES/ion exchange chro- 


matography; CHEMICAL REACTION KINETICS; DTPA; PH 
VALUE 7 





9873 (FZR-93-15, pp. 14-16) A kinetic analysis of the ion 
exchange processes of tervalent rare-earth-DTPA complexes. 
Baraniak, L.; Engelmann, H.J. Forschungszentrum Rossendorf e.V. 
(FZR), Rossendorf bei Dresden (Germany). May 1993. In Institute 
of Radiochemistry. Annual report 1992. 107p. Order Number 
DE94738387. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication RARE EARTH COMPLEXES/ion exchange 
chromatography; CHEMICAL REACTION KINETICS; DTPA; 
DIFFUSION; EQUILIBRIUM; TEMPERATURE DEPENDENCE; 
TEMPERATURE RANGE 0273-0400 K 


9874 (FZR-93-15, pp. 17-18) lon exchange separation of 
trace amounts adjacent rare earths from gadolinium by means 
of nitrilotriacetic acid. Baraniak, L.; Engelmann, HJ. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). May 1993. In Institute of Radiochemistry. Annual 
report 1992. 107p. Order Number DE94738387. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication RARE EARTH COMPOUNDS /purification; 
RARE EARTH COMPOUNDS /ion exchange chromatography; PU- 
RIFICATION; IMPURITIES; GADOLINIUM COMPOUNDS; TRACE 
AMOUNTS; NTA; DTPA; TRACER TECHNIQUES 


9875 (FZR-93-15, pp. 19-23) Steady state oxygen activi- 
ties at silver surfaces in reacting oxygen-hydrogen mixtures. 
Rettig, D. Forschungszentrum Rossendorf e.V. (FZR), Rossendorf 
bei Dresden (Germany). May 1993. In Institute of Radiochemistry. 
Annual report 1992. 107p. Order Number DE94738387. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Silver aerosols with gas mixtures of hydrogen, water vapour, 
oxygen and volatile fission products (iodine and tellurium and their 
compounds) can be formed in the late stages of a severe light wa- 
ter reactor core degradation accident. The adsorption of the fission 
products onto silver decisively depends on the local oxygen cover- 
age or chemical oxygen activity at the outer surface under the 
reactive non-equilibrium conditions. (orig./BBR) 


9876 (FZR-93-15, pp. 41-42) Gas chromatographic stud- 
jes of molybdenum oxides and hydroxides. Huebener, S. 
(Research Center Rossendorf, Inc., Inst. of Radiochemistry (Ger- 
many)); Ross, A.; Eichler, B.; Gaeggeler, H.; Kovacs, J. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). May 1993. In Institute of Radiochemistry. Annual 
report 1992. 107p. Order Number DE94738387. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication MOLYBDENUM OXIDES/ 
thermochromatography; MOLYBDENUM HYDROXIDES/ 
thermochromatography; THERMOCHROMATOGRAPHY; MOLYB- 
DENUM 99; MOLYBDENUM 101; ARGON; OXYGEN; WATER 
VAPOR; ADSORPTION HEAT; TRACER TECHNIQUES 


9877 (FZR-93-15, pp. 57-58) Acid formation by autoxida- 
tion of sulphide ores and the influence on the solubility of ore 
components. Engelmann, H.J. Forschungszentrum Rossendorf 
e.V. (FZR), Rossendorf bei Dresden (Germany). May 1993. In 
Institute of Radiochemistry. Annual report 1992. 107p. Order Num- 
ber DE94738387. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication PYRITE/oxidation; URANIUM DIOXIDE/ 
oxidation; URANIUM DIOXIDE/solubility; PYRITE; OXIDATION; 
SULFURIC ACID; SOLUBILITY; THIOBACILLUS OXIDANS; 
LEACHING; RADIONUCLIDE MIGRATION; PH VALUE; EQUILIB- 
RIUM 


9878 (INIS-mf-13767, pp. 210-220) Simulation of the dis- 
solution kinetics of ZrO. by molten Zircaloy-4 between 2000 
and 2400 C. Wilhelm, A.N. (Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina). Dept. de Materiales); Garcia, E.A. 
Canadian Nuclear Society, Toronto, ON (Canada). 1989. (CONF- 
8910587—: 2. International Conference on CANDU Fuel, Pembroke 
(Canada), 1-5 Oct 1989). In Second International Conference on 
CANDU Fuel. 464p. Order Number DE94612824. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A numerical simulation of the dissolution kinetics of ZrO. by 
molten Zircaloy-4 between 2000 and 2400 C was carried out using 
the LISI code. The code had been developed for the dissolution of 
UO, by molten Zircaloy-4, and was applied to this case because 
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the two processes have several experimental features in common. 
There is a significant difference, however, in the physical appear- 
ance of the interface. This is described in the LISI model by the 
parameter S(T). In the case of UO. the high value of the activation 
energy could be included in the temperature dependence of S(T), 
but this did not give a correct simulation of the dissolution of ZrOz. 
In this case it was necessary to introduce some additional assump- 
tions in the LISI model related to the oxygen concentration at the 
melt side of the interface. These changes, together with the func- 
tion S(T), allowed us to obtain an acceptable agreement between 
numerical and experimental results. (5 refs., 6 figs., tab.). 


9879 (IS-T-1647) Interstitially stabilized phases in the 
zirconium-nickel system. MacKay, R.A. Ames Lab., IA (United 
States). Jul 1993. 133p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE94005561. Source: OSTI; NTIS; INIS; GPO Dep. 

Addition of nonmetal interstitial atoms to Zr-Ni compounds has 
resulted in several new phases. A single-crystal x-ray study was 
carried out for ZrzNiO. Zr4Ni2O is a high- temperature phase, form- 
ing in samples annealed at 1250 C. Huekel band calculations led 
to prediction and confirmation of additional phases in more electron 
rich systems. Other phases studied by XRD are ZrgNigTi2Oo¢, 
NbgNigO, and NbgNi,Ta2O2. Phases identified by powder diffrac- 
tion are Nb,gNi20, ZrgCuzO0, and ZrgCo4Ti2O. New Zr kappa 
phases in space group P6s3/mme were found: ZrgMo4SO, and 
ZrgWa4(S,Ni)Oz. A new structure type was discovered with 
ZrgNig TiSiO, g. In all these interstitially stabilized phases, O is co- 
ordinated in Zr octahedral; there are no Ni-O interactions. 


9880 (IS-T-1651) Synthesis and characterization of novel 
ternary and quaternary reduced molybdenum oxides. Schimek, 
G.L. Ames Lab., IA (United States). Jul 1993. 321p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE94005563. Source: OSTI; NTIS; GPO 
Dep. 

This thesis is divided into 8 sections: synthesis and characteriza- 
tion (char.) of BagMo,gO2, (an oligomer with four traps 
edge-sharing Mo octahedra); synthesis and char. of K,MyMo,40o. 
(M=Sn, Pb, Sr) (oligomers with three traps edge-sharing Mo octa- 
hedra); synthesis and char. of Ko 49Ba3.;Mo22034 (an oligomer 
with five traps edge-sharing Mo octahedra); synthesis and char. of 
Tip.31 Fe; 690407 (a material containing closest-packing of infinite 
chains of octahedral Mo clusters); synthesis and char. of 
KxMz_,xMo1901¢ (M=Ca, Sr, Gd) (oligomers with two traps edge- 
sharing Mo octahedra); synthesis and char. of the RE,Mo,0,, 
series; synthesis and char. of Pbo.3;WOg3 (a tetragonal tungsteri 
bronze containing lead); and examination of superstructure in 
Fey g9Mo4 1407, Sno.gMo4gOg, InMogOg, and Mn; s5MogO,; by 
electron microscopy. 


9881 (K/TCD—1091) Reinterpretation of rate data for the 
reaction of CIF and Fo. Trowbridge, L.D. Oak Ridge K-25 Site, TN 
(United States). Jan 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94005819. Source: OSTI; NTIS; GPO Dep. 

Experimental data reported by Reiner and Simmons on the rate 
of recombination of CIF + F, have been reinterpreted to yield a 
single rate equation. This reinterpretation assumes that the recom- 
bination reaction is surface area dependent and is first order in 
partial pressure of each of F, and CIF. The recombination rate 
equation used fits quite well three data sets which varied signifi- 
cantly in available NiF2 surface area. Resulting equation is 
dn(CiF3)/dt = A S P(F2)P(CIF)(1 — @)e-—=/™, where dn(CIF3)/dt is 
the rate of formation of CIF3;in mols, S is the surface area of NiF 
catalyst in cm?, P(X) is the partial pressure of species X in Torr, R 
is the gas constant (1.987 cal/mol-K), and T is the temperature in 
Kelvin. The pre-exponential A, and activation energy E are given 
by: A = 2.853 x 10-® mole/s-cm? — Torr*, and E = 11665 cal/ 
mole, and the term (1 — 8), a product surface-coverage related in- 
hibition factor, is given by: (1 — @) = (1 + 0.184 P(CIF3))—' (but (1 
— 8) is never allowed to be less than 16%) 


9882 (LA-UR-93-4331) Lattice gas simulations of replicat- 
ing domains. Dawson, S.P.; Hasslacher, B.; Pearson, J.E. Los 
Alamos National Lab., NM (United States). [1993]. 13p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9306294—1: NATO workshop on pattern 
formation and lattice gas automata, Waterloo (Canada), 7-14 Jun 
1993). Order Number DE94005008. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We use the lattice gas cellular automation (LGCA) developed to 
simulate a process of pattern-formation recently observed in 
reaction-diffusion systems. We study the reaction mechanism, 
which is an extension of the Selkov model for glycolytic oscilla- 
tions. We are able to reproduce the self-replicating domains 
observed in this work. We use the LGCA simulation to estimate the 
smallest length-scale on which this process can occur under condi- 
tions encountered in the cell. These estimates are similar to those 
obtained for Turing patterns in the same setting. 


9883 (LBL-34925) Application of semiclassical methods 
to reaction rate theory. Hernandez, R. Lawrence Berkeley Lab., 
CA (United States). Nov 1993. 147p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94007041. Source: OSTI; NTIS; INIS; GPO Dep. 

This work is concerned with the development of approximate 
methods to describe relatively large chemical systems. This effort 
has been divided into two primary directions: First, we have ex- 
tended and applied a semiclassical transition state theory (SCTST) 
originally proposed by Miller to obtain microcanonical and canonical 
(thermal) rates for chemical reactions described by a nonseparable 
Hamiltonian, i.e. most reactions. Second, we have developed a 
method to describe the fluctuations of decay rates of individual en- 
ergy states from the average RRKM rate in systems where the 
direct calculation of individual rates would be impossible. Combined 
with the semiclassical theory this latter effort has provided a direct 
comparison to the experimental results of Moore and coworkers. In 
SCTST, the Hamiltonian is expanded about the barrier and the 
“good” action-angle variables are obtained perturbatively; a WKB 
analysis of the effectively one-dimensional reactive direction then 
provides the transmission probabilities. The advantages of this lo- 
cal approximate treatment are that it includes tunneling effects and 
anharmonicity, and it systematically provides a multi-dimensional di- 
viding surface in phase space. The SCTST thermal rate expression 
has been reformulated providing increased numerical efficiency (as 
compared to a naive Boltzmann average), an appealing link to con- 
ventional transition state theory (involving a “prereactive” partition 
function depending on the action of the reactive mode), and the 
ability to go beyond the perturbative approximation. 


9884 (ORNL/FTR-4787) Travel to France to attend the In- 
ternational Assoc. for the properties of water substance: 
Foreign trip report, August 28, 1993-September 22, 1993. 
Palmer, D.A. Oak Ridge National Lab., TN (United States). 7 Oct 
1993. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE94001283. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended the Fourth International Symposium on Hy- 
drothermal Reactions (ISHR’93) in Nancy, France, from August 
31—September 3, 1993, as an invited speaker and a member of 
the International Advisers Committee. The invited lecture was enti- 
tled “High Temperature Potentiometric Measurements of Hydrolysis 
and Metal Complexation Reactions” which summarized research 
carried out in collaboration with Dr. David J. Wesolowski (Group 
Leader, Chemistry Division, ORNL), Dr. Kenneth E. Hyde (visiting 
professor, SUNYAO, NY) and Dr. Julie L.S. Bell (former postdoc- 
toral student, Chemistry Division, ORNL). The traveler also 
attended the annual IAPWS (international Association for the Prop- 
erties of Water Substance) in Milan, Italy, from September 13-17, 
1993. He also participated in field trips to the Pumped-Storage Hy- 
droelectric Plant of Lake Delio (total capacity, 1040 MW) on 
September 18 and the Instituto Ricerche Breda on September 14. 
He presented an oral report on the progress made in the volatility 
studies of aqueous NaOH, NaCl and H.SO, to members of the in- 
ternational group who are cofunding this research in conjunction 
with the principal funder, the Electric Power Research Institute 
(EPRI), Palo Alto, California. 


9885 (PNL-SA-22793) Dielectric anc! absorbate effects on 
the optical properties of phosphazenes. Ferris, K.F.; Samuels, 
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W.D.; Morita, Y.; Exarhos, G.J. Pacific Northwest Lab., Richland, 
WA (United States). Dec 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-931108—65: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 29 Nov - 3 dec 1993). Order 
Number DE94006218. Source: OSTI; NTIS; GPO Dep. 

The optical response of polyphosphazenes can be directly re- 
lated to the z (out-of-plane) and 7’ (in-plane) bonding interactions 
intrinsic to the electronic structure of these materials. Altering this 
structure either by hydrogen bonding or absorbate effects, affects 
both the linear and nonlinear optical susceptibilities. In this paper, 
we have performed electronic structure calculations on the cyclic 
molecules, P3N3(NHCHs3)6¢, P3N3(SCHs3)e., P3N3(OCH3)¢ and 
P4N4(NHCHs3)s as model systems for the polymer. Charge distribu- 
tion arguments are discussed to explain the influence of a 
polarizing electric field on the « bonding systems, and are used to 
suggest methods to enhance their nonlinearities. 


9886 (PSI-93-05) Modelling bentonite pore waters for the 
Swiss high-level radioactive waste repository. Curti, E. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)). Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Nov 1993. 88p. Order Number 
DE94612825. Source: OSTI; NTIS; INIS. 

The main objective of this investigation is to contribute to defini- 
tion of representative compositions of bentonite pore waters in the 
near-field of the Swiss repository for high-level radioactive waste. 
Such compositions are necessary for determining the solubility lim- 
its of radionuclides for the safety analysis KRISTALLIN |. The 
model developed here is based on the premise, supported by ex- 
perimental data, that the composition of bentonite pore waters is 
largely controlled by the dissolution or precipitation of reactive trace 
solids in bentonite. Selectivity constants for the exchange equilibria 
among Na-K, Na-Ca, and Ca-Mg were derived from water- 
bentonite interaction experiments performed for NAGRA by the 
British Geological Survey (BGS). An important parameter for the 
prediction of radionuclide solubilities is the oxidation potential of the 
bentonite water. Since the BGS experiments yielded no information 
on this, the oxidation potential had to be estimated from model 
assumptions. Bentonite pore waters were defined by computer sim- 
ulation with the geochemical code MINEQL. They have been 
modelled in a closed system, i.e. assuming the bentonite, once it 
has reacted with a fixed volume of groundwater, does not ex- 
change further chemical species with an external reservoir. No 
attempt was made to model the evolution of the pore water by sim- 
ulating diffusive exchange processes. It can be anticipated that 
uncertainties in the concentrations of some major elements (e.g. 
Al, Si) will not significantly affect the calculated radionuclide solubil- 
ities. The latter will depend primarily on the concentrations of a few 
major ligands (OH~, Cl- and CO3~*) and, for multivalent ele- 
ments, also on the oxidation potential of the solution. (author) 10 
figs., 22 tabs., 40 refs. 


9887 (SAND-93-1478C) Light scattering investigation of 
phase separation in a micelle system. Wilcoxon, J.P.; Martin, 
J.E.; Odinek, J. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000 ; AC04- 
76DP00789. (CONF-9306224—-2: 2. international discussion 
meeting on relaxations in complex systems, Alicante (Spain), 28 
Jun - 8 jul 1993). Order Number DE94005285. Source: OSTI; 
NTIS; GPO Dep. 

We report a real-time, two-dimensional light scattering study of 
the evolution of structure in a two component nonionic micelle sys- 
tem during phase separation via spinodal decomposition. Our 
principal finding is that domain growth proceeds much slower than 
the cube root of time prediction for simple binary fluids. In fact, the 
growth kinetics can be empirically described as a stretched expo- 
nential approach to a pinned domain size. Although the kinetics 
are not yet understood, this anomalous behavior may be due to 
the ability of the spherical micelles to reorganize into more com- 
plex structures. The domain structure also shows some anomalies. 
Although at short times the expected structure factor for a critical 
quench is observed, at long times the structure factor crosses over 
to the off-critical form. However, in all cases the average scattered 





intensity is proportional to the cube of the domain size. These find- 
ings are discussed in comparison to standard theories of and 
experimental work on binary fluids. 


9888 (SAND-—94-0056C) Temperature dependence of the 
exciton-exciton annihilation rate constant in _ poly(di-n- 
hexylsilane). Kepler, R.G. (Sandia National Labs., Albuquerque, 
NM (United States)); Soos, Z.G. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-931108-55: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 29 Nov - 3 dec 1993). Order 
Number DE94005584. Source: OSTI; NTIS; GPO Dep. 

Fluorescence depolarization studies of polysilane chains in solu- 
tion have shown that energy transfer along the polymer chains 
occurs for only a very short time relative to the excited state 
lifetime and only over short distances before the excited states be- 
come trapped in long, low-energy segments. However, in solid 
films the authors have shown in previous work that excitons are 
highly mobile throughout their 600 ps lifetime at room temperature, 
presumably because energy transfer among neighboring, parallel 
chain segments becomes possible. In this paper the authors report 
that the exciton-exciton annihilation rate constant decreases by only 
a factor of five between room temperature and 12 K, showing that 
the excitons do not become trapped even at low temperatures. 


4004 Electrochemistry 
Refer also to citation(s) 8487, 9467 


9889 (BNL-48999) Enhanced ion dissociation of 
LiCF,SO, by new carbonate plasticizers: Raman and IR stud- 
ies. Hanson, L.K.; Lee, H.S.; Yang, X.Q.; McBreen, J. Brookhaven 
National Lab., Upton, NY (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-931024—7: 184. meeting of the Electro- 
chemical Society, New Orleans, LA (United States), 10-15 Oct 
1993). Order Number DE94005448. Source: OSTI; NTIS; GPO 
Dep. 

The extent of ion dissociation of LICF,;SO3 in propylene 
carbonate [PC] and new, modified carbonates [MC-3, MC-5] pre- 
pared in our laboratory has been determined by Raman 
spectroscopy. In the modified carbonates the polyether groups - 
CH2(OCH2CH2),O0CH3 (n=3 for MC-3 and n=5 for MC-5) replace 
the 4-CH,3 substituent of PC. The spectra clearly show that both 
MC-3 and MC-5 promote ion dissociation of the Li triflate salt rela- 
tive to PC. Furthermore, MC-5 solutions contain more free ions 
than MC-3 solutions, and are less affected by concentration 
changes. Infrared spectra demonstrate that Li* cations associate 
less with the carbonyl of the modified carbonates than with the 
carbonyl of PC. These results suggest that the enhanced ion dis- 
sociation of Li triflate in MC-3 and MC-5 arises from complexation 
of the Li* to the oxygens of the polyether sidechains, and that MC- 
5 with its six ether oxygens forms the more stable complex. 


4005 Photochemistry 
Refer also to citation(s) 8607, 9923 


9890 (ANL/CHM/CP-81658) Time-resolved infrared ab- 
sorption studies applied to the study of radical plus molecule 
reactions. Bethardy, G.A. (Argonne National Lab., IL (United 
States)); Macdonald, R.G.; Northrup, F.J. Argonne National Lab., 
IL (United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940142-10: OE/LASE ’94: conference on optics, electro-optics, 
and laser applications in science and engineering, Los Angeles, 
CA (United States), 22-29 Jan 1994). Order Number DE94005921. 
Source: OSTI; NTIS; GPO Dep. 

Reaction of the cyano radical (CN) with ethane (CoH,_) was stud- 
ied using time resolved infrared absorption to monitor the product 
hydrogen cyanide (HCN) in individual to-vibrational states. Pulse 
laser photolysis was used to provide an initial excess of the CN 
radical and the time dependence of individual ro-vibrational states 
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of the high frequency anti-symmetric stretching mode of HCN 
(0,0,v3) was followed. These experiments reveal that the initial 
product state distribution of HCN is not highly excited in the 
HCN(0,0,3) vibrational manifold. 


9891 (DOE/ER/13671-—7) Spectroscopic and dynamical 
studies of highly energized small polyatomic molecules: Tech- 
nical progress report, July 1, 1992—October 31, 1993. Field, 
R.W.; Silbey, R.J. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Chemistry. [1993]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER13671. Order Number DE94006509. Source: OSTI; NTIS; 
GPO Dep. 

Stimulated emission pumping was used to determine molecular 
constants and linewidths of vibrational levels of HCO XA’ state in 
an energy region. Some of the results of the initial study of the 
HCO BX transition were the subject of ab initio calculations. A 
paper was written which provides a lineshape and linestrength the- 
ory for Frequency Modulation (FM) enhanced Magnetic Rotation 
Spectroscopy (free radical spectroscopy). Pulsed dye amplification 
does not degrade the sensitivity of FM spectroscopy; a pulsed am- 
plified FM spectrometer is being set up. A superpolyad model is 
being tested and extended for acetylene states. An ICCD-DF (in- 
tensified change-coupled detector-dispersed fluorescence) scheme 
is being set up. 


4006 Radiation Chemistry 
Refer also to citation(s) 8272, 8369, 8478, 10570, 11003 


9892 (AECL—10659) The temperature dependence of g- 
values for aqueous solutions irradiated with a 23 MeV 7H* 
beam. Elliot, A.J.; Chenier, M.P.; Ouellette, D.C.; Koslowsky, V.T. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Oct 1992. 17p. (COG—92-191.). Order Number 
DE94612910. Source: OSTI; NTIS (US Sales Only); INIS. 

Computer simulation of water radiolysis in the primary heat 
transport system of a nuclear power reactor requires, among other 
things, the g-values of @ag~, OH, H, H2, and H2O2 formed in the 
fast-neutron radiolysis of water at 280-325 C. These g-values can- 
not easily be measured directly. However, they can be estimated 
from a knowledge of the g-values for radiations that have linear en- 
ergy transfer values characteristic of those found in a reactor. We 
report on an experimental technique for irradiating water samples 
at elevated temperatures with ion beams and present some g- 
values for irradiations with a 23 MeV deuteron beam. (Author) (20 
refs., tab., 2 figs.). 


9893 (INIS-mf-13770, pp. 30-31) Identification of irradiated 
food by thermoluminescent method. Vo Van Thuan (irradiation 
Centre, Hanoi (Viet Nam)); Pham Quang Vinh; Tran Manh Hung; 
Dang Thanh Luong; Pham Quang Dien. Viet Nam National Atomic 
Energy Commission, Ha Noi (Viet Nam). 1990. (In Vietnamese). 
(CONF-9005453-: 1. National Conference on Radiation Industry, 
Hanoi (Viet Nam), 30-31 May 1990). In Radiation Technology: Pro- 
ceedings of the first National Conference on Radiation Industry 
organized by Vietnam National Atomic Energy Commission and 
Executive Committee of Hanoi, Hanoi (VN), 30-31 May 1990. 66p. 
Order Number DE94612911. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Thermoluminescent (TL) effect of irradiated dried food was ob- 
served by using the TL apparatus TOLEDO. Clear difference of TL 
intensity between irradiated sample and reference was found for 
chilies, black pepper, turmeric finger powder and gram green. For 
chilies powder and black pepper, iL effect was investigated in de- 
pendence on increasing absorbed dose from 0.5 to 20 kGy and 
fading effect was studied during storage time up to third month. 
When black pepper has linear dependence on dose up to 20 kGy, 
chilies effect catches a saturation at dose higher 5 kGy. TL effect 
was found very small after sample’s washing, which shows an im- 
portant role of inorganic impurity in TL effect. (author). 7 refs, 3 
figs, 2 tabs. 
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Refer also to citation(s) 8339, 8340, 8343, 9038, 9843, 10243, 
10373, 10375, 10554, 11299 


9894 (ANL/CHM/CP-78883) Synthesis of crystalline ameri- 
cium hydroxide, Am(OH)3, and determination of its enthalpy of 
formation; estimation of the solubility-product constants of 
actinide(Ill) hydroxides. Morss, L.R.; Williams, C.W. Argonne Na- 
tional Lab., IL (United States). [1993]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-931201-11: 4. international conference on chemistry and 
migration behavior of actinides and fission products in the geo- 
sphere, Charleston, SC (United States), 12-17 Dec 1993). Order 
Number DE94005118. Source: OSTI; NTIS; GPO Dep. 

This paper reports a new synthesis of pure, microcrystalline 
Am(OH)3, its characterization by x-ray powder diffraction and 
infrared spectroscopy, and the calorimetric determination of its en- 
thalpy of solution in dilute hydrochloric acid. From the enthalpy of 
solution the enthalpy of formation of Am(OH)3 has been calculated 
to be —1371.2+7.9 kj-mol—', which represents the first experimen- 
tal determination of an enthalpy of formation of any actinide 
hydroxide. The free energy of formation and solubility product con- 
stant of Am(OH)z (Ksp = 7 x 10731) have been calculated from 
our enthalpy of formation and entropy estimates and are compared 
with literature measurements under near-equilibrium conditions. 
Since many properties of the tripositive lanthanide and actinide 
ions (e.g., hydrolysis, complex-ion formation, and thermochemistry) 
change in a regular manner, these properties can be interpreted 
systematically in terms of ionic size. This paper compares the 
thermochemistry of Am(OH)3 with thermochemical studies of lan- 
thanide hydroxides. A combined structural and acid-base model is 
used to explain the systematic differences in enthalpies of solution 
between the oxides and hydroxides of the 4f" and 5f" subgroups 
and to predict solubility-product constants for the actinide(Ill) hy- 
droxides of Pu through Cf. 


9895 (CFFTP-G-91114) Sorption of tritium and tritiated 
water on construction materials. Dickson, R.S. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Miller, J.M. Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Nov 1991. 17p. (AECL-10519.). Order 
Number DE94612869. Source: OSTI; NTIS (US Sales Only); INIS. 

Sorption and desorption of tritium (HT) and tritiated water (HTO) 
on materials to be used in the construction of fusion facilities were 
studied. In ~ 24-hour exposures in argon or room air, metal sam- 
ples sorbed 8-200 ,:Ci/m* of tritium from atmospheres of 5-9 Ci/m® 
HT, and non-metallic samples sorbed 60-800 yCi/m* from atmo- 
spheres of 14 Ci/m? HT. Sorption of HTO varied much more widely 
than HT sorption for different samples, ranging from 4 »Ci/m? for 
glass to 1,300,000 uCi/m? for concrete samples, in 24-hour expo- 
sures to 1 Ci/m® HTO in room air. Time dependence of desorption 
in dry air showed a rapid initial process and a slower secondary 
process. (Author) (10 refs., 4 figs., 2 tabs.). 


9896 (FZR-93-12) Institute of Bioinorganic and Radio- 
pharmaceutical Chemistry. Annual report 1992. Johannsen, B. 
(ed.). Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei 
Dresden (Germany). Apr 1993. 144p. Order Number DE94738606. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Institute of Bioinorganic and Radiopharmaceutical Chemistry 
of the Rossendorf Research Center (FZR) presents its 1992 anual 
report in order to in form on research activities in the first year of 
its existence. This volume contains 27 individual reports devoted to 
various aspects of radiotracers for nuclear medicine. (BBR) 


9897 (FZR-93-12, pp. 18-21) Substances labelled in 
metabolically stable positions: Inactive experiments for the 
synthesis of ''C-ring-labelled aromatics. Maeding, P.; Stein- 
bach, J.; Fuechtner, F.; Kasper, H.; Neubert, K. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Apr 1993. 144p. In Institute of Bioinorganic and 
Radiopharmaceutical Chemistry. Annual report 1992. Order Num- 
ber DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication ALANINES/labelled compounds; AROMAT- 
ICS/labelling; CARBON 11; CHEMICAL PREPARATION; 
ALANINES; AROMATICS; LABELLING; NITROMETHANE 


9898 (FZR-93-12, pp. 26-29) Concentration and purifica- 
tion of pertechnate solutions by chemical methods. Seifert, S.; 
Schneider, F.; Wagner, G. Forschungszentrum Rossendorf e.V. 
(FZR), Rossendorf bei Dresden (Germany). Apr 1993. 144p. In /n- 
stitute of Bioinorganic and Radiopharmaceutical Chemistry. Annual 
report 1992. Order Number DE94738606. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication PERTECHNETATES/purification; 
PERTECHNETATES/enrichment; TECHNETIUM 99; AQUEOUS 
SOLUTIONS; PERTECHNETATES; PURIFICATION; ENRICH- 
MENT; VALENCE; REDUCTION; TECHNETIUM COMPLEXES; 
OXIDATION; ABSORPTION 


9899 (FZR-93-12, pp. 41-48) HPLC separation of 
pentavalent isomeric technetium-99m-complexes of dimercap- 
tosuccinic acid and their behaviour under various conditions. 
Lindemann, L. (Bundesgesundheitsamt, Berlin (Germany). Inst. 
fuer Sozialmedizin und Epidemiologie); Schuettler, C.; Neumann, 
C.; Michael, R. Forschungszentrum Rossendorf e.V. (FZR), 
Rossendorf bei Dresden (Germany). Apr 1993. 144p. In Institute of 
Bioinorganic and Radiopharmaceutical Chemistry. Annual report 
1992. Order Number DE94738606. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The formation of three geometrical isomers of pentavalent 
technetium-99m-dimercaptosuccinic acid (°°Tce(V)-DMSA) has been 
studied as a function of the preparation method using HPLC sepa- 
ration. (BBR) 


9900 (FZR-93-12, pp. 49-54) Rhenium(V) complexes with 
meso and racemic DMSA. Pt. 1: Preparation and identification. 
Seifert, S.; Schneider, F.; Pietzsch, H.J.; Spies, H.; Johannsen, B. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Apr 1993. 144p. In Institute of Bioinorganic and 
Radiopharmaceutical Chemistry. Annual report 1992. Order Num- 
ber DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 

The so-called pentavalent 1®°/18®Re-meso-DMSA (dimercapto- 
succinic acid) represents a potential therapeutical anologue to the 
pentavalent 9™Tc-meso-DMSA. In order to clear up the orientation 
of the carboxylic acid substituents of the meso-Re(V)DMSA com- 
plex, the individual isomers were isolated and characterized. (BBR) 


9901 (FZR-93-12, pp. 55-60) Rhenium(V) complexes with 
meso and racemic DMSA. Pt. 2: Isomerization effects. Seifert, 
S. (Forschungszentrum Rossendorf e.V. (Germany)); Schneider, 
F.; Findeisen, M.; Pietzsch, H.J.; Spies, H.; Johannsen, B. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Apr 1993. 144p. In Institute of Bioinorganic and 
Radiopharmaceutical Chemistry. Annual report 1992. Order Num- 
ber DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 

Isomerization effects of the three stereoisomeric of 19°°1®8Re- 
meso-dimercaptosuccinic acid have been studied under various 
conditions using HPLC. (orig.) 


9902 (FZR-93-12, pp. 61-65) Technetium and rhenium 
tracers with metabolizable ester functions. Syhre, R.; Seifert, 
S.; Schneider, F.; Pietzsch, HJ.; Spies, H.; Johannsen, B. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Apr 1993. 144p. In Institute of Bioinorganic and 
Radiopharmaceutical Chemistry. Annual report 1992. Order Num- 
ber DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 

Re-DMSA (dimercaptosuccinic acid) ester complexes were pre- 
pored by ligand exchange reactions. To determine whether the 
ester band in Re-DMSA ester complexes is susceptible to cleavage 
by esterases, incubation experiments with tissue homogenates and 
plasma were carried out. (BBR) 


9903 (FZR-93-12, pp. 66-72) Technetium complexes with 
thioether ligands. Pt. 2: Synthesis and structural characteriza- 
tion of neutral oxotechnetium(V) complexes with dithioethers. 
Pietzsch, H.J. (Forschungszentrum Rossendorf e.V. (Germany)); 
Spies, H.; Leibnitz, P.; Reck, G.; Beger, J.; Jacobi, R. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Apr 1993. 144p. In Institute of Bioinorganic and 





Radiopharmaceutical Chemistry. Annual report 1992. Order Num- 
ber DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 
Neutral, bidentate thioethers such as 58,-dithiadodecane, 
3,6-dithiaoctane ("S2”) as well as the dithia-diol 1,8-dihydroxy-3,6- 
dithiaoctane ("S2(OH)2”) react with tetrachlorooxotechnetate 


(TcOCl,~—) in acetone to form binuclear oxo species of the type 
TeO(’S2”)Clo2O0 with dithiaalkanes and TcO(”S20(OH)”)Clo with the 
dithia-diole, respectively. The complexes have been characterized 
by elemental analysis and spectroscopic methos. The crystal 
structures of TcO(5,8-dithiadodecane)Clz20 and TeO(8-hydroxy-3,6- 
dithiaoctan-1-olato)Clp were determined form X-ray data. (orig.) 


9904 (FZR-93-12, pp. 73-81) Technetium complexes with 
thioether ligands. Pt. 3: Synthesis and structural characteriza- 
tion of cationic technetium complexes with thiacrown ethers. 
Pietzsch, H.J. (Forschungszentrum Rossendorf e.V. (Germany)); 
Spies, H.; Leibnitz, P.; Reck, G. Forschungszentrum Rossendorf 
e.V. (FZR), Rossendorf bei Dresden (Germany). Apr 1993. 144p. 
In Institute of Bioinorganic and Radiopharmaceutical Chemistry. 
Annual report 1992. Order Number DE94738606. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In order to gain an insight into the effects on coordination geom- 
etry and complex stabilities of factors such as ring size and 
functional group substituent in macrocyclic polythioether ligands, a 
number of technetium chelates with the thiacrown ethers 1,4,8,11- 
tetrathiacyclotetradecane (14S4), 1,5,9,13-tetrathiacyclohexadecane 
(1684), 1,5,9,13-tetrathia-cyclohexadecane-3,11-diol (16S4-(OH)>) 
and 1,4,7,10,13,16-hexathiacyclooctadecane (18S6) were synthe- 
sized. Some representatives were characterized by X-ray crystal 
structure determination. (orig.) 


9905 (FZR-93-12, pp. 82-85) Technetium complexes with 
thioether ligands. Pt. 4: Cationic Te(Ill) complexes with 
tetradentate thioethers and monodentate thiols: Preparation 
and preliminary biological evaluation. Pietzsch, H.J.; Seifert, S.; 
Syhre, R.; Spies, H. Forschungszentrum Rossendorf e.V. (FZR), 
Rossendorf bei Dresden (Germany). Apr 1993. 144p. In Institute of 
Bioinorganic and Radiopharmaceutical Chemistry. Annual report 
1992. Order Number DE94738606. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Cationic species of Te(Ill) complexes with tetradentate thioethers 
and monodetate thiols have been prepared. These complexes are 
of interest as potential myocardium affine agents. A first preliminary 
evolution of their biobehaviour in rats is given. (BBR) 

9906 (FZR-93-12, pp. 86-87) Synthesis and characteri- 
zation of neutral technetium(lll) complexes with the 
tripodal ligand tris(2-mercaptoethyl)amine. Pietzsch, HJ. 
(Forschungszentrum Rossendorf e.V. (Germany)); Spies, H.; Hahn, 
F.E. Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei 
Dresden (Germany). Apr 1993. 144p. In Institute of Bioinorganic 
and Radiopharmaceutical Chemistry. Annual report 1992. Order 
Number DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication TECHNETIUM COMPLEXES/chemical 
preparation; TECHNETIUM COMPLEXES /structural chemical anal- 
ysis; THIOLS; AMINES; BOND LENGTHS; X-RAY DIFFRACTION; 
ORGANIC PHOSPHORUS COMPOUNDS; TECHNETIUM 99 


9907 (FZR-93-12, pp. 91-93) A route to alkylammonium 
substituted Re(V) and Tc(V) complexes. Spies, H.; Glaser, M.; 
Goerner, G.; Fietz, T. Forschungszentrum Rossendorf e.V. (FZR), 
Rossendorf bei Dresden (Germany). Apr 1993. 144p. In Institute of 
Bioinorganic and Radiopharmaceutical Chemistry. Annual report 
1992. Order Number DE94738606. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication RHENIUM COMPLEXES/chemical prepara- 
tion; TECHNETIUM COMPLEXES/chemical preparation; THIOLS; 
AMINES; INFRARED SPECTRA; TECHNETIUM 99; ELEC- 
TROPHORESIS 


9908 (FZR-93-12, pp. 94-97) Neutral oxorhenium(V) com- 
plexes with monothiol/tridentate dithiol coordination. Spies, H.; 
Fietz, T.; Pietzsch, HJ. Forschungszentrum Rossendorf e.V. 
(FZR), Rossendorf bei Dresden (Germany). Apr 1993. 144p. In In- 
stitute of Bioinorganic and Radiopharmaceutical Chemistry. Annual 
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report 1992. Order Number DE94738606. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In view of the fact that the rhenium nuclides '®6Re and '88Re 
emit beta particles with therapeutically useful energies, rhenium is 
included in design in a evaluating new radiotracers for radiodiag- 
nostic and radiotherapeutic purposes. With the aim of obtaining a 
series of homologous substituted Re compounds for systematical 
studies, e.g. for investigating the dependence of lipophilicy of the 
complexes on the length of alkyl chains linked to the complex core, 
the usefulness of the "3+1” principle for preparation of new 
lipophilic Re complexes was examined. This synthesis route, which 
involves simultaneous action of a tridentate dithiol ligand and a 
monodentate thiol on an appropriate metal centre, has already 
shown its suitability for preparation of neutral mixed-ligand com- 
plexes of Te(V). (orig./BBR) 


9909 (FZR-93-12, pp. 98-103) Characterization of 
technetium-99 complexes with mercaptoacetyl peptides (MAG3, 
MAG2, MAG,). Johannsen, B. (Forschungszentrum Rossendorf 
e.V. (Germany)); Noll, B.; Noll, S.; Spies, H.; Leibnitz, P.; Reck, G. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Apr 1993. 144p. In Institute of Bioinorganic and 
Radiopharmaceutical Chemistry. Annual report 1992. Order Num- 
ber DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 

Having studied in detail the preparation of the oxotech- 
netium(V)complex of mercaptoacetyl-triglycin (MAG3), which is an 
important renal function agent, the effects of shortening the peptide 
chain (going from MAG3 via MAG2 to MAG) on the structure and 
properties of the TC complexes were investigated. Shortening the 
peptide chain alters the donor atom set from S Nz; O to S No O 
and to S N O, which may cause a different coordination of tech- 
netium. (orig.) 


9910 (FZR-93-12, pp. 104-110) Complex formation of 
technetium with the methyl esters of MAG, and MAG,. Noll, B.; 
Noll, S.; Grosse, B.; Johannsen, B.; Spies, H. Forschungszentrum 
Rossendorf e.V. (FZR), Rossendorf bei Dresden (Germany). Apr 
1993. 144p. In Institute of Bioinorganic and Radiopharmaceutical 
Chemistry. Annual report 1992. Order Number DE94738606. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Mercaptoacetyiglycine methyl ester (MAG» ester) and mercap- 
toacetylidiglycine methyl ester (MAG, ester) were included to 
investigate complex formation of SH/amide ligands with tech- 
netium. The studies are aimed at finding out how blocking the 
carboxylic groups influences the complexation reaction, with a view 
to finding an approach to new lipophilic species. (orig/BBR) 


9911 (FZR-93-12, pp. 113-114) Tritiation of benzoyl- 
MAG3-ergoline and ergoline. Noll, A. (Forschungszentrum 
Rossendorf e.V. (Germany)); Grosse, B.; Findeisen, M.; Schulze, 
P.E. Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei 
Dresden (Germany). Apr 1993. 144p. In Institute of Bioinorganic 
and Radiopharmaceutical Chemistry. Annual report 1992. Order 
Number DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication PEPTIDES/tritium compounds; PEPTIDES/ 
labelling; PEPTIDES; LABELLING; AROMATICS; ISOTOPIC EX- 
CHANGE; CATALYSIS; NUCLEAR MAGNETIC RESONANCE; 
RADIOACTIVITY; THIN-LAYER CHROMATOGRAPHY; HYDRO- 
GEN 


9912 (FZR-93-15, pp. 43-45) Separation of carrier-’free’ 
molybdenum from zirconium. Ross, A.; Huebener, S. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). May 1993. In Institute of Radiochemistry. Annual 
report 1992. 107p. Order Number DE94738387. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication MOLYBDENUM 99/carrier-free isotopes; 
MOLYBDENUM OXIDES/evaporation; MOLYBDENUM HYDROX- 
IDES/evaporation; MOLYBDENUM 93; ZIRCONIUM ISOTOPES; 
TARGETS; ALPHA BEAMS; ALPHA REACTIONS; NEUTRONS; 
TEMPERATURE RANGE 1000-4000 K; EVAPORATION 


9913 (FZR-93-15, pp. 46-48) Volatilization and gas phase 
transport of element 106 in humid oxygen. Eichler, B. (Paul 
Scherrer Inst., Villigen (Switzerland)); Gaeggeler, H.W.; Huebener, 
S. Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei 
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Dresden (Germany). May 1993. In Institute of Radiochemistry. An- 
nual report 1992. 107p. Order Number DE94738387. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication ELEMENT 106 COMPOUNDS/oxides; EL- 
EMENT 106 COMPOUNDS/hydrogen compounds; ELEMENT 106 
COMPOUNDS/evaporation; OXIDES; EVAPORATION; MASS 
TRANSFER; OXYGEN; HUMIDITY; ADSORPTION HEAT; EQUI- 
LIBRIUM; TEMPERATURE DEPENDENCE; PARTIAL PRESSURE 


9914 (FZR-93-15, pp. 49-51) Thermochromatography of 
californium, einsteinium, and fermium in metallic columns. 
Huebener, S. (Research Center Rossendorf, Inc., Inst. of Radio- 
chemistry (Germany)); Eichler, B.; Gaeggeler, H.; Schaedel, M. 
Forschungszentrum Rossendorf e.V. (FZR), Rossenderf bei Dres- 
den (Germany). May 1993. In Institute of Radiochemistry. Annual 
report 1992. 107p. Order Number DE94738387. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication CALIFORNIUM 249/thermochromatography; 
EINSTEINIUM 252/thermochromatography; EINSTEINIUM 253/ 
thermochromatography; FERMIUM 255/thermochromatography; 
CALIFORNIUM 248/thermochromatography; §=THERMOCHRO- 
MATOGRAPHY; EVAPORATION; LANTHANUM ALLOYS; 
ALUMINIUM ALLOYS; TITANIUM; MOLYBDENUM; HELIUM; TEM- 
PERATURE RANGE 1000-4000 K; ADSORPTION HEAT 


9915 (FZR-93-15, pp. 71-75) Single-step-synthesis of 1,2- 
'4Ctrichloroacetic acid starting from 1,2-'*Cpotassium acetate. 
Bubner, M. (Research Center Rossendorf, Inc., Inst. of Radio- 
chemistry (Germany)); Heise, K.H.; Viasakova, V.; Fuksova, K. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). May 1993. In Institute of Radiochemistry. Annual 
report 1992. 107p. Order Number DE94738387. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Modern trends in investigating tree damages have initiated an 
actual interest in '*Ctrichloroacetic acid with specific activities >3,7 
GBaq/mmol. Oxidation of representative volatile air pollutants, as the 
chlorocarbons 1,1,1-trichloroethane and tetrachloroethene, by UV- 
light leads to trichloroacetic acid. Their biotransformation can be 
examined only by tracer technique. However, 1,2-'4Ctrichloroacetic 
acid (I) of high specific activity is not commercially produced and 
the described methods for the synthesis of (I) are not feasible in a 
small scale synthesis (<1 mmol) with a maximum of radioactivity. 
(orig.) 


9916 (FZR-93-15, pp. 76-78) Characterization and investi- 
gation of reactivity of humic substances with radiotracer 
technique - summary of a study. Bubner, M.; Heise, K.H. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). May 1993. In Institute of Radiochemistry. Annual 
report 1992. 107p. Order Number DE94738387. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication HUMIC ACiDS/labelling; HUMIC ACIDS/ 
tracer techniques; HUMIC ACIDS/carbon 14 compounds; HUMIC 
ACIDS/chemical properties; FULVIC ACIDS/labelling; FULVIC 
ACIDS/tracer techniques; FULVIC ACIDS/carbon 14 compounds; 
FULVIC ACIDS/chemical properties; LABELLING; LABELLED 
COMPOUNDS 


9917 (INIS-RU-367, pp. 52-62) Thermochemical principles 
of certain methods of heavy actinoids and transactinoid ele- 
ment study. Ajkhler, E. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (In Russian, English). (CONF- 
8910237-—: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Adsorption thermochemistry at metallic surfaces and solution, 
thermochemistry of heavy actinoids and transactinoid elements 
within the volume of the condensed metallic phases are consid- 
ered. 


9918 (INIS-RU-367, pp. 70-83) Radiochemical investiga- 
tion of transuranium nuclides produced by heavy ion 
reactions. Shinohara, N. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (In Russian, English). (CONF- 
8910237-: International school seminar on heavy ion physics, 
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Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Transuranium nuclides from americium to fermium have been 
synthesized by heavy-ion irradiation of actinide targets for the pur- 
pose of undestanding the nuclear reactions and clarifying. 


9919 (INIS-RU-367, pp. 84-98) Radiochemical study of 
transactinide elements. Schadel, M. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1990. 664p. (In Russian, 
English). (CONF-8910237—: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In International 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

New developments have opened the possibilities to extend the 
chemical studies of the heavinest elements in the transition region 
from lawrencium to the transactinide elements. 


9920 (LA-UR-93-4433) The kinetics of the beta to alpha 
transformation in unalloyed plutonium using differential scan- 
ning calorimetry. Cost, J.R.; Soderquist, S.D. Los Alamos National 
Lab., NM (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940221—2: 1994 TMS annual meeting on actinides, San 
Francisco, CA (United States), 27 Feb - 3 mar 1994). Order Num- 
ber DE94005092. Source: OSTI; NTIS; INIS; GPO Dep. 
Differential scanning calorimetry measurements, both isothermal 
and on cooling, were made during the 6 — a transformation of un- 
alloyed plutonium. The calorimetric measurements, because they 
directly measure the rate of heat flow, provide a direct quantitative 
measure of the rate of the reaction. Isothermal measurements at 
temperatures from 56° to 68°C showed that the reaction required 
incubation times, presumably for nucleation of the alpha phase, of 
from 300 to 550 seconds. The reaction rate increased with de- 
creasing temperature in agreement with results of prior studies. 
The measured value for the heat of the reaction also corroborated 
earlier findings. The fraction-transformed curves were analyzed us- 
ing the Johnson, Mehl, Avrami model. Analysis showed clearly that 
the reaction kinetics do not fit this model. The Avrami exponent, in- 
stead of being constant as predicted, decreased continuously (by 
more than a factor of four) during the first 80% of the reaction. 
Possible reasons for this apparent deviation from classical trans- 
formation kinetics are discussed. Measurements in the 
temperature-scanning mode were made on a sample consisting of 
ten separate pieces of plutonium. With successive cooling cycles 
through the G6 — a transformation, the heat release peak changed 
in shape, width, and position. This effect is believed to be due to 
changes in the residual stresses in different pieces of the sample. 
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Refer also to citation(s) 8105, 8160, 11382 


9921 (CRIE-T-92038) Analysis of infrared radiation heat- 
ing process considering chemical reaction of material to be 
heated. Miyanaga, T. (Central Research Institute of Electric Power 
Industry, Tokyo (Japan)); Onuma, T.; Nakano, Y. Central Research 
Inst. of Electric Power Industry, Komae, Tokyo (Japan). Energy and 
Environment Lab. Apr 1993. 26p. (in Japanese). Order Number 
DE94744116. Source: OSTI; NTIS; Available from Central Re- 
search Inst. of Electric Power Industry, 1-6-1, Ote-machi, 
Chiyoda-ku, Tokyo, Japan. 

A one-dimensional infrared radiation heating simulation method 
was developed that considers chemical changes in materials to be 
heated. The simulation method analyzes processes to heat 
polyethylene glycol with far infrared radiation and near infrared ra- 
diation, and compares the results with experimental results. The 
analytical results indicated relatively well the trends of temperature 
rise in parts of a material to be heated, proving the suitability of this 
method as a simplified method to investigate heating internal to a 
material. Identical result was obtained in heating the white of egg. 
As a result of using this method to calculate infrared radiation en- 
ergy absorption in parts of the material being heated, it was found 
that heating with far infrared radiation has its energy absorbed in 





the vicinity of the surface of the heated material, and the trend 
would not change even if chemical change has been caused in the 
heated material. In addition, the present method can estimate com- 
plex infrared radiation heating processes in materials to be heated 
and the required amount of infrared ray irradiation relatively easily. 
The method can also be utilized for selection of infrared radiating 
bodies suitable for particular materials to be heated, as well as for 
rational designs of heating furnaces. 8 refs., 23 figs. 


9922 (DOE/ER/13822-7) Studies in physico-chemical hy- 
drodynamics of extended systems: Annual progress report, 
November 1, 1993—October 31, 1994. Sivashinsky, G.I. City Coll. 
of New York, NY (United States). Levich Inst. [1993]. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-88ER13822. Order Number DE94006752. Source: OSTI; 
NTIS; GPO Dep. 

The object of the proposed research program is a unified theo- 
retical approach to the description of a variety of physico-chemical 
hydrodynamic systems characterized by a significant disparity be- 
tween the spatial scales involved. By appropriately performed 
averaging over short scales, one may considerably simplify the 
original problem, sometimes even lowering its effective dimension- 
ality, and thereby making the latter quite tractable either 
analytically or numerically. Specifically, the author plans to study: 
(1) the hydrodynamic aspects of flameholding and flammability in 
premixed gas flames, (2) large-scale structures in Rayleigh- 
Benard-Marangoni convection in nonreactive and reactive liquid 
layers, (3) nonlinear dynamics of interfacial instabilities dominated 
by viscosity effects, and (4) negative viscosity effects and formation 
of large-scale structures in liquid layers driven at small scales. 


9923 (DOE/ER/14053-T5) Combustion-related studies us- 
ing weakly-bonded complexes: Annual report, August 1, 
1992—July 31, 1993. Beaudet, R.A. University of Southern Califor- 
nia, Los Angeles, CA (United States). Dept. of Chemistry. Jun 
1993. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-89ER14053. Order Number 
DE94006632. Source: OSTI; NTIS; GPO Dep. 

This work is concerned with microscopic-level phenomena of 
importance in combustion. Weakly bonded adducts formed in su- 
personic expansions are investigated spectroscopically and used to 
limit the angles and impact parameters of biomolecular encounters. 
Also examined are species in which a free radical such as oxygen 
is bonded to a stable molecule in a shallow well outside the reac- 
tion barrier. These species can be used for several studies such as 
those involving photoinitiated reactions. The main experimental ap- 
proach uses tunable diode laser absorption spectroscopy to 
monitor and characterize in detail the complexes of interest, and 
laser photoinitiation and LIF/MPI detection to examine biomolecular 
processes in which the adducts are used as precursors. In the first 
phase of this research, geometries and other molecular properties 
are being determined from vibrational-rotational spectra. In the sec- 
ond phase, these complexes will be used as precursors to study 
photoinitiated reactions in precursor geometry limited environ- 
ments. 


9924 (DOE/PC/92533—4) Radiative properties of char, fly- 
ash, and soot particles in coal flames: First annual report: 
September 15, 1992—September 15, 1993. Menguec, M.P.; Man- 
ickavsagam, S.; Zhang, W. Kentucky Univ., Lexington, KY (United 
States). Dept. of Mechanical Engineering. [1993]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92533. Order Number DE94005633. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the first twelve months of the project “Radia- 
tive Properties of Char, Fly-Ash, and Soot Particles in Coal 
Flames”, that is from September 15, 1992 to September 15, 1993. 
The objectives of this project can be summarized as follows: (1) 
obtain the effective radiative properties of pulverized coalV/char and 
soot particles, and (2) determine the concentration distribution of 
char, fly-ash, and soot particles in coal laden flames as a function 
of different flame conditions. Research accomplishments in the fol- 
lowing areas are described: effective properties of coal and char 
particles; multilayer sphere model; soot formation model; and soot 
radiative properties. The experiments are described and plans for 
future work are outlined. 
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9925 (NEI-DK—-1446) Modeling of turbulent combustion in- 
cluding NO, chemistry: Modeling and reburning. Final report 
1991-1993. Lilleheie, N.Il. (SINTEF (Norway)); Laksaa, B.; Mag- 
nussen, B.F.; Glarborg, P.; Karll, B. Nordisk Gasteknisk Center, 
Hoersholm (Denmark). Dec 1993. 135p. Order Number 
DE94743461. Source: OSTI; NTIS. 

This report is the final report from the project "Modeling and Re- 
burning”. This project has been an cooperation between DTH - 
Denmark, Aabo akademi - Finland and SINTEF/NTH - Norway. 
The work has been financed by NGC and the work done at SIN- 
TEF/NTH has also been supported by the "State Program for 
Utilisation of Natural Gas” - SPUNG. The reburning process is a 
process for NO, reduction in the post flame region of combustion 
processes. It has been shown that in slightly rich mixtures of fuel, 
oxidizer and NO,, a reduction of NO, occurs. The reburning tech- 
nique is mainly used in already existing furnaces where the NO, 
generated from fuel nitrogen can be reduced by injecting reburning 
fuel (typical methane) in the postflame region. If the reduction shall 
be efficient, the mixing of the reburning fuel with the flue gases 
from the primary combustion zone, must be good. Mathematical 
field modeling can be used to compute the mixing of reburning fuel 
with flue gases. In addition the degree of NO, reduction can be 
simulated if a turbulent combustion model and a model for NO, 
chemistry is implemented in a computer code for field modeling of 
turbulent reacting flow. The aim of this project was to develop the 
models necessary to get a realistic description of the processes 
involved. In addition a simulator should be designed where the sig- 
nificant mathematical models are implemented. The reburning 
simulator is based on the KAMELEON-I] computational fluid dy- 
namic (CFD) code developed at SINTEF/NTH. The reburning 
simulator is called KAMELEON-REBURNING. (EG) (47 refs.) 
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9926 (SAND-—93-2378) Manufacturing technology: A San- 
dia Technology Bulletin. Leonard, J.; Doran, L.; Floyd, H.L.; 
Goetsch, B.; Parrott, L. (eds.). Sandia National Labs., Albuquerque, 
NM (United States). Dec 1993. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94005320. Source: OSTI; NTIS; GPO Dep. 

This item is a copy of the Dec., 1993 issue of Manufacturing 
Technology, a Sandia Technology Bulletin. It has information on a 
number of different projects being conducted by Sandia in the gen- 
eral area of manufacturing sciences. Topics addréssed include the 
following: center for information-technology manufacturing gears 
up, luctrative flat-panel display market targeted; researchers make 
copper stick to teflon, patterned adhesion may provide ideal con- 
ductor/substrate combination for microcircuits; contact algorithm 
enhances simulation of manufacturing processes, algorithm effi- 
ciently handles previously difficult analyses of punching and cutting 
operations; national machine tool partnership rolls into action, 
national laboratories share technology to boost US machine-tool in- 
dustry; closed-loop MAST system eyes robotic manufacturing, fast, 
accurate, low-cost sensor demonstrated on furnace brazing. 
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Refer also to citation(s) 8054, 8180, 8212, 8213, 8216, 8217, 
8273, 8349, 8425, 8436, 8846, 8925, 9158, 9705, 9719, 9753, 
9845, 10023, 10212, 10252, 11293, 11343, 11354, 11372 


9927 (ANL/ESD/TM-56) Initial building investigations at 
Aberdeen Proving Ground, Maryland: Building E5375. 
Brubaker, K.L.; Dougherty, J.M.; Tome, C. Argonne National Lab., 
IL (United States). Jun 1993. 40p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94005479. Source: OSTI; NTIS; 
GPO Dep. 

As part of a building decommissioning and demolition program at 
Aberdeen Proving Ground, a detailed inspection of each target 
building is being conducted in order to characterize and describe 
the state of the building as it currently exists and to identify areas 
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potentially contaminated with toxic or other hazardous substances. 
Room surfaces, drains and sumps, remaining equipment, and such 
associated exterior aboveground and underground appurtenances 
as tanks and pipelines are among the features, generically termed 
compartments, that may be potentially contaminated. Detailed 
drawings are being prepared for each building to illustrate the ex- 
isting structure. This report presents the results of the inspection of 
Building E5375 in the Edgewood/Canal Creek area of Aberdeen 
Proving Ground. Nine potentially contaminated compartments were 
identified in this building and its vicinity. 


9928 (BARC—1993/E/001) Seismic analysis of two heavy 
water upgrading towers for 500 MWe Tarapur Atomic Power 
Plant-3 and 4. Soni, R.S. (Bhabha Atomic Research Centre, Bom- 
bay (India). Reactor Engineering Div.); Kushwaha, H.S.; Mahajan, 
S.C.; Kakodkar, A.; Narwaria, S.; Varadarajan, T.G.; Sadhukhan, 
H.K. Bhabha Atomic Research Centre, Bombay (India). 1993. 51p. 
Order Number DE94613613. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The report deals with the analysis carried out for the evaluation 
of earthquake induced stresses and deflections in two 1500 mm di- 
ameter heavy water upgrading towers for Tarapur Atomic Power 
Plant-3 and -4. The analysis of upgrading towers has been carried 
out for two mutually perpendicular horizontal excitations and one 
vertical excitation applied simultaneously. The upgrading towers 
have been analysed using beam model taking into account soil- 
structure interaction. Response spectrum analysis has been carried 
out using envelope spectra for 500 MWe sites. The seismic analy- 
sis has been carried out for the towers with supporting structure 
along with concrete pedestals and raft foundation. The towers have 
been checked for their stability due to compressive stresses to 
avoid buckling so that safety of the nearby structures is not dam- 
aged even in the event of SSE (Safe Shutdown Earthquake) 
loading. (author). 16 refs., 11 figs., 18 tabs. 


9929 (CIEMAT—714) Adaptable positioner. Labrador Pavon, 


|. Centro de Investigaciones Energeticas, Medioambientales y Tec- 
nologicas (CIEMAT), Madrid (Spain). 1993. 102p. (in Spanish). 


Order Number DE94738299. Source: OSTI; NTIS. 

This paper describes the circuits and programs in assembly lan- 
guage, developed to control the two DC motors that give mobility 
to a mechanical arm with two degrees of freedom. As a whole, the 
system is based in a adaptable regulator designed around a 8 bit 
microprocessor that, starting from a mode of regulation based in 
the successive approximation method, evolve to another mode 
through which, only one approximation is sufficient to get the right 
position of each motor. (Author) 22 fig. 6 ref. 


9930 (CONF-940365—1) Task automation in a successful 
industrial telerobot. Spelt, P.F. (Oak Ridge National Lab., TN 
(United States)); Jones, S.L. Oak Ridge National Lab., TN (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From CIRFFSS 
94: American Institute of Aeronautics and Astroanuts/National 
Aerospace and Space Administration (AIAA/NASA) conference on 
intelligent robots in field, factory, service and space; Houston, TX 
(United States); 21-24 Mar 1994. Order Number DE94005467. 
Source: OSTI; NTIS; GPO Dep. 

In this paper, we discuss cooperative work by Oak Ridge Na- 
tional Laboratory and Remotec™, Inc., to automate components of 
the operator's workload using Remotec’s Andros telerobot, thereby 
providing an enhanced user interface which can be retroll to exist- 
ing fielded units as well as being incorporated into now production 
units. Remotec’s Andros robots are presently used by numerous 
electric utilities to perform tasks in reactors where substantial expo- 
sure to radiation exists, as well as by the armed forces and 
numerous law enforcement agencies. The automation of task com- 
ponents, as well as the video graphics display of the robot's 
position in the environment, will enhance all tasks performed by 
these users, as well as enabling performance in terrain where the 
robots cannot presently perform due to lack of knowledge about, 
for instance, the degree of tilt of the robot. Enhanced performance 
of a successful industrial mobile robot leads to increased safety 
and efficiency of performances in hazardous environments. The 
addition of these capabilities will greatly enhance the utility of the 
robot, as well as its marketability. 
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9931 (DOE/ER/13331-T5) Annual report on the collabora- 
tive program of research in engineering sciences. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). En- 
ergy Lab.; Idaho National Engineering Lab., Idaho Falls, ID (United 
States). Sep 1993. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-85ER13331. Order Number 
DE94004637. Source: OSTI; NTIS; GPO Dep. 

This program continues to pursue three broad goals: to perform 
quality research on energy-related technologies involved in indus- 
trial processes and productivity; to demonstrate the potential of 
collaborative programs between universities and the national labo- 
ratories; and to encourage the transfer of technology developed to 
the industrial sector. Highlights of research activities during the past 
year include the following: modeling and control of droplet based 
thermal processes, metal transfer in gas metal arc welding, funda- 
mentals of elastic-plastic fracture, comminution of energy materials, 
synthesis and optimization of integrated chemical processes. 


9932 (DOE/MC/29113-3536) Interactive Computer- 
Enhanced Remote Viewing System (ICERVS). Mechanical 
Technology, Inc., Latham, NY (United States). Aug 1993. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-92MC29113. Order Number DE94000062. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Integrated Computer-Enhanced Remote Viewing System 
(ICERVS) supports the robotic remediation of hazardous environ- 
ments such as underground storage tanks, buried waste sites, and 
contaminated production facilities. The success of these remedia- 
tion missions will depend on reliable geometric descriptions of the 
work environment in order to achieve effective task planning, path 
planning, and collision avoidance. ICERVS provides a means for 
deriving a reliable geometric description more effectively and 
efficiently than current systems by combining a number of tech- 
nologies: Sensing of the environment to acquire dimensional and 
material property data; integration of acquired data into a common 
data structure (based on octree technology); presentation of data 
to robotic task planners for analysis and visualization; interactive 
synthesis of geometric/surface models to denote features of inter- 
est in the environment and transfer of this information to robot 
control and collision avoidance systems. A key feature of ICERVS 
is that it will enable an operator to match xyz data from a sensor 
with surface models of the same region in space. This capability 
will help operators to better manage the complexities of task and 
path planning in three-dimensional (8D) space, thereby leading to 
safer and more effective remediation. The Phase 1 work performed 
by MTI has brought the ICERVS design to Maturity Level 3, Sub- 
scale Major Subsystem, and met the established success criteria. 


9933 (DOE/MC/291 13-3608) Integrated Computer- 
Enhanced Remote Viewing System: Quarterly report number 
4, July—-October 1993. Mechanical Technology, Inc., Latham, NY 
(United States). 30 Nov 1993. 111p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-92MC29113. 
Order Number DE94005893. Source: OSTI; NTIS; GPO Dep. 

The Interactive, Computer-Enhanced, Remote Viewing System 
(ICERVS) is a system designed to provide a reliable geometric de- 
scription of a robotic task space in a fashion that enables robotic 
remediation to be carried out more efficiently and economically 
than with present systems. The key elements are a faithful way to 
store empirical data and a friendly user interface that provides an 
operator with timely access to all that is known about a scene. The 
development of ICERVS is to occur in three phases. Phase 1 will 
focus on the development of the Data Library, which contains the 
geometric data about the task space and the objects in it, and the 
Toolkit, which includes the mechanisms for manipulating and dis- 
playing both empirical and model data. Phase 2 will concentrate on 
integrating these subsystems with a sensor subsystem into one 
working system. Some additional functionality will be incorporated 
in the Data Library and Toolkit subsystems. Phase 3 will expand 
the configuration to meet the needs of a full scale demonstration of 
the interactive mapping of some waste site to be identified. The 
second Phase of the ICERVS project consists of nine tasks. 
Significant efforts were devoted to the completion of Task 1: Inter- 
mediate System Design, and Task 3: Computer Upgrade. This 
report describes progress in these two tasks. 





9934 (DOE/MC/291 15-94/C0274) Update on radiation- 
hardened microcomputers for robotics and _ teleoperated 
systems. Sias, F.R. Jr. (Clemson Univ., SC (United States). Dept. 
of Electrical and Computer Engineering); Tulenko, J.S. Clemson 
Univ., SC (United States). Dept. of Electrical and Computer Engi- 
neering. [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-92MC29115. (CONF-931 160— 
39: American Nuclear Society (ANS) winter meeting, San 
Francisco, CA (United States), 14-18 Nov 1993). Order Number 
DE94006006. Source: OSTI; NTIS; INIS; GPO Dep. 

Since many programs sponsored by the Department of Defense 
are being canceled, it is important to select carefully radiation- 
hardened microprocessors for projects that will mature (or will 
require continued support) several years in the future. At the 
present time there are seven candidate 32-bit processors that 
should be considered for long-range planning for high-performance 
radiation-hardened computer systems. For Department of Energy 
applications it is also important to consider efforts at standardiza- 
tion that require the use of the VxWorks operating system and 
hardware based on the VMEbus. Of the seven processors, one 
has been delivered and is operating and other systems are sched- 
uled to be delivered late in 1993 or early in 1994. At the present 
time the Honeywell-developed RH32, the Harris RH-3000 and the 
Harris RHC-3000 are leading contenders for meeting DOE require- 
ments for a radiation-hardened advanced 32-bit microprocessor. 
These are all either compatible with or are derivatives of the MIPS 
R3000 Reduced Instruction Set Computer. It is anticipated that as 
few as two of the seven radiation-hardened processors will be sup- 
ported by the space program in the long run. 


9935 (DOE/RW-0432) Conceptual design for a waste- 
management system that uses multipurpose canisters. USDOE 
Office of Civilian Radioactive Waste Management, Washington, DC 
(United States). Jan 1994. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94006498. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The U.S. Department of Energy is evaluating the use of multipur- 
pose canisters in the system being developed for the management 
and disposal of spent fuel from commercial nuclear reactors. This 
system will consist of a transportation system, a facility for moni- 
tored retrievable storage (MRS), and a repository for permanent 
disposal. The repository will also accept high-level waste, but multi- 
purpose canisters will be used only for commercial spent fuel. 
Spent-fuel assemblies are metal rods filled with uranium pellets. 
Most spent fuel is stored under water, in specially designed pools, 
at the site of the reactor. At many commercial reactor sites, how- 
ever, the storage capacities of the pools have been exhausted, 
and the utilities are procuring dry-storage systems from various 
vendors. Several dry-storage systems are available: concrete 
casks, metal casks, modular vertical vaults, and modular horizontal 
vaults. To provide a basis for the decision about using multipur- 
pose canisters, the Department of Energy has recently completed 
a conceptual design. This paper summarizes the use, operation, 
design, licensing, and cost of the system. 


9936 (FEMP-—2316) The SWAMI inspection robot: Fernald 
site requirements. Hazen, F.B. Fernald Environmental Restoration 
Management Corp., Cincinnati, OH (United States). Fernald Envi- 
ronmental Management Project. 28 Sep 1993. 45p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
920R21972. Order Number DE94006523. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this document is to introduce and describe the 
Stored Waste Autonomous Mobile Inspector (SWAMI) robot project 
and to identify issues that will need to be addressed prior to its 
field demonstration at Fernald in mid-1995. SWAMI is a mobile 
robotic vehicle that will perform mandated weekly inspections of 
waste containers. Fernald has a large inventory of these containers 
and a need to protect workers from radiation hazards while 
enhancing the efficiency and effectiveness of the inspections. Fer- 
nald’s role in this project is to supply the demonstration site and 
make all necessary preparations. This includes identification of the 
test areas and plans, and identification and compliance to Federal, 
State, DOE, and Site regulations on system safety and quality. In 
addition, Fernald will link SWAMI output images to off-line mass 
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data storage, and also to an on-line ORACLE database. The 
authors shall initiate a dialog with State and Federal regulators to- 
wards the near term goal of acceptance of the SWAMI test plan 
and a longer term goal of acceptance of SWAMI as a supplement 
and improvement to present mandated RCRA inspections. 


9937 (FEMP/SUB—074) Assessment of the state of the art 
for Self-Guided Vehicles. Hazen, F.B. (ed.); Hall, E.L.; Arantes, 
J.C.; An, Jian; Catalan, M.; Deng, S.; Ghayalod, M.P.; Wang, Jian- 
ping. Westinghouse Environmental Management Co. of Ohio, 
Cincinnati, OH (United States). Fernald Environmental Manage- 
ment Project. Aug 1993. 149p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-920R21972. 
Order Number DE94007082. Source: OSTI; NTIS; GPO Dep. 

This report is the result of a three month research project that 
was carried out by University of Cincinnati researchers under a 
contract managed by FERMCO. FERMCO is the contractor re- 
sponsible for operating the Fernald Environmental Management 
Project (FEMP), a Department of Energy (DOE) facility located 
near Cincinnati, Ohio. This site is in the initial stages of being de- 
commissioned and many technical challenges will be encountered 
during this effort. Other DOE sites that are also slated for decom- 
missioning will benefit from the experience gained during the 
Fernald remediation process. One aspect of present activities at 
Fernald is the identification and development of new and novel 
technologies that will allow the remediation to proceed safer, more 
efficiently, and at the lowest possible cost to taxpayers. The Office 
of Technology Development (OTD) is the DOE office that is 
charged with coordinating these efforts amongst DOE sites and na- 
tional laboratories and funding them. The Robotics Technology 
Development Program (RTDP) is the part of the OTD responsible 
for the development of robots and related systems that can help in 
the daunting task of remediating the DOE sites. This research re- 
port, supported by the RTDP, is intended to identify the state of the 
art of the component technologies that can be used to develop 
Self-Guided Vehicles (SGV's). Fermco and the RTDP have identi- 
fied SGV's as a type of system that can potentially improve the 
transportation and movement of containerized radiological, haz- 
ardous, and mixed waste within and between various facilities at 
remediation sites like Fernald. A preliminary plan has been created 
to develop SGV’s for that purpose, using the resources available 
through the RTDP. This State of the Art report was identified as an 
important initial step in order to be able to match the specific 
needs of the sites with the technologies available. 


9938 (INIS-AR-048) Management of spent fuel elements 
by system ASECQ, automatic welding process. Cejas, G.; 
Salles, E.J. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Gerencia de Ingenieria. 1993. 3p. (in Spanish). 
(CONF-9311167—: 21. meeting of the Argentine Association of Nu- 
clear Technology, Mar del Piata (Argentina), 8-12 Nov 1993). Order 
Number DE94612269. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. CONTAINMENT/spent fuel elements; 
FUEL RACKS/security seals; FUEL RACKS/welding; CONTAIN- 
MENT; FUEL MANAGEMENT; WELDING; SPENT FUEL 
STORAGE; SPENT FUELS; WELDING MACHINES 


9939 (INIS-mf-13765, pp. G3) Tritium handling systems. 
Shmayda, W.T. (Ontario Hydro, Toronto, ON (Canada). Research 
Center). Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
135p. (CONF-8606428-—: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. TRITIUM/laboratories; REMOTE HAN- 
DLING; TRITIUM; LABORATORIES; TRITIUM EXTRACTION 
PLANTS; TRITIUM RECOVERY 


9940 (INIS-mf-13765, pp. G1-G2) The CRNL tritium labora- 
tory: A Canadian resource. Holtslander, W.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Miller, J.M.; Bokwa, S.R.; Johnson, R.E. Canadian Nuclear 
Society, Toronto, ON (Canada). 1986. 1385p. (CONF-8606428-: 7. 
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annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11. Jun 1986). In Conference summaries. Order Number 
DE94612262. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TRITIUM/laboratories; CHALK RIVER NU- 
CLEAR LABS; REMOTE HANDLING; TRITIUM; LABORATORIES; 
TRITIUM EXTRACTION PLANTS; TRITIUM RECOVERY 


9941 (INIS-mf—13767, pp. 292-300) Upgraded fuels and 
materials hot cell facilities at the Chalk River Nuclear Labora- 
tories. Schankula, M.H. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Chenier, RJ. 
Canadian Nuclear Society, Toronto, ON (Canada). 1989. (CONF- 
8910587-: 2. International Conference on CANDU Fuel, Pembroke 
(Canada), 1-5 Oct 1989). In Second International Conference on 
CANDU Fuel. 464p. Order Number DE94612824. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Over the past several years, Chalk River's Fuels and Materials 
Hot Cell Facility has undergone a major refurbishment program to 
increase and upgrade its shielded facilities. Metallographic and de- 
structive examination capabilities were enlarged to cope with the 
demands of the CANDU pressure tube surveillance program and 
increases in commercial fuel examination work. Shielded work 
space was increased through the addition of a suite of blister cells 
to house the optical microscopes, and construction of a shielded 
enclosure for the new scanning electron microscope and X-ray an- 
alyzers. These and other improvements which are contributing to a 
safer and more efficient facility operation are described in the re- 
port. (ref., 2 figs.). 


9942 (INIS-RU-369, pp. 3-6) On the problem of drop tran- 
sition control on welding with shorting. Ishchenko, Yu.S. 
Tsentral’nyj Nauchno-lssiedovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1991. 40p. (In Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DE94615445. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The effect of additional energy on transition time is considered 
under conditions of short circuit. A necessity of additional energy 
during transition of drops of given diameter (in particular, 2.0 mm 
wire, 11 mm® drop volume, argon medium) is confirmed. Negative 
effect of additional energy when the drop in touching the bath sur- 
face, is shown. Rates of displacement of drop’s center of mass are 
presented depending on value and time of action of additional en- 
ergy. 5 refs., 5 figs. 


9943 (INIS-RU-369, pp. 31-35) Trends in development of 
semi-automatic welding machines with pulsed type feeding 
mechanisms. Koveshnikov, S.P.; Paviov, V.F.; Ploskov, S.l. 
Tsentral'nyj Nauchno-|ssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1991. 40p. (In Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DE94615445. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The article presents a stage-by-stage description of the develop- 
ment of semiunformatic machines with pulsed type feeding of 
welding wire by grips (without reduction guard) and descrites a 
semiautomatic machine with reduction roller mechanism which en- 
sures pulsed type feeding of wire due to a unique planetary type 
design. 7 refs., 2 figs., 2 tabs. 


9944 (INIS-RU-369, pp. 35-37) Television system for auto- 
matic control of electrode position during argon arc welding of 
large-sized components. Lobanova, N.G. Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (Russian Fed- 
eration). 1991. 40p. (in Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94615445. Source: OSTI; NTIS (US Sales Only); INIS. 

The article deals with a TV system designed for controlling the 
position of electrode during argon-arc welding of butt joints with 
deep bevelling (levelling depth exceeds 10 mm). The operation of 
the system is based on the processing of bevelling images. The 
application of the system ensures the travel of the electrode along 
bevelling axis with an accuracy +1 mm, minimum. 2 refs., 3 figs. 
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9945 (IS-T-1641) Probability of detection models for eddy 
current NDE methods. Rajesh, S.N. Ames Lab., IA (United 
States). 30 Apr 1993. 106p. Sponsored by USDOE, Washington, 
DC (United States);Federal Aviation Administration, Washington, 
DC (United States). DOE Contract W-7405-ENG-82. Order Number 
DE94007059. Source: OSTI; NTIS; GPO Dep. 

The development of probability of detection (POD) models for a 
variety of nondestructive evaluation (NDE) methods is motivated by 
a desire to quantify the variability introduced during the process of 
testing. Sources of variability involved in eddy current methods of 
NDE include those caused by variations in liftoff, material proper- 
ties, probe canting angle, scan format, surface roughness and 
measurement noise. This thesis presents a comprehensive POD 
model for eddy current NDE. Eddy current methods of nondestruc- 
tive testing are used widely in industry to inspect a variety of 
nonferromagnetic and ferromagnetic materials. The development of 
a comprehensive POD model is therefore of significant importance. 
The model incorporates several sources of variability characterized 
by a multivariate Gaussian distribution and employs finite element 
analysis to predict the signal distribution. The method of mixtures 
is then used for estimating optimal threshold values. The research 
demonstrates the use of a finite element model within a probabilis- 
tic framework to the spread in the measured signal for eddy current 
nondestructive methods. Using the signal distributions for various 
flaw sizes the POD curves for varying defect parameters have been 
computed. In contrast to experimental POD models, the cost of 
generating such curves is very low and complex defect shapes can 
be handled very easily. The results are also operator independent. 


9946 (LA-12728-MS) Acoustic emission sensing of tool- 


bit contact with plutonium during machining composite 
structures. Heiple, C.R. Los Alamos National Lab., NM (United 
States). Feb 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94006493. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Acoustic emission was investigated as a sensing technique to 
detect when a cutting tool encounters plutonium while machining 


composite structures. Such a sensing technique is required if pluto- 
nium chips are to be segregated at the source from non-plutonium 
chips in automated machining. The rms acoustic emission dropped 
substantially when a cutoff tool passed from 304 stainless steel, 
beryllium, or vanadium into plutonium. The sharp drop in acoustic 
emission when the parting tool hit plutonium establishes acoustic 
emission as a potential sensing technique for detecting when pluto- 
nium is encountered in automatic machining of composite parts. 


9947 (MLM-3790) Nd-YAG laser welding of the fiber optic 
connector to the header shell on the 2SL actuator. Adams, 
J.T.; Kwiatkowski, J.J. EG and G Mound Applied Technologies, Mi- 
amisburg, OH (United States). 14 Jan 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
88DP43495. Order Number DE94006104. Source: OSTI; NTIS; 
GPO Dep. 

An investigation was completed to determine the feasibility of 
laser welding a fiber optic connector at a right angle to the header 
shell of the 2SL actuator. The work was completed at the request 
of Los Alamos National Laboratory (LANL). These studies showed 
a minimal temperature rise at the fiber-to-connector shell seal area 
and essentially no loss in light transmission after welding. Both 
metallographic sections and tensile pull-test failure values were ob- 
tained. This study proves feasibility and with minimal change in 
parameters the penetration can be easily increased, which will 
yield higher tensile pull-test failure values. 


9948 (NREL/TP—452-5814) Design of a variable- 
conductance vacuum insulation. Benson, D.K.; Potter, T.F.; 
Tracy, C.E. National Renewable Energy Lab., Golden, CO (United 
States). Jan 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. (CONF-940242— 
3: Society of Automotive Engineers (SAE) congress and 
exposition, Detroit, Ml (United States), 28 Feb - 3 mar 1994). Or- 
der Number DE94000270. Source: OSTI; NTIS; GPO Dep. 

This paper describes one approach to the design of a variable- 
conductance vacuum insulation. In this design, the vacuum 
insulation consists of a permanently sealed, thin sheet steel, 





evacuated envelope of whatever geometry is required for the appli- 
cation. The steel envelope is supported internally against the 
atmospheric pressure loads by an array of discrete, low- 
conductance, ceramic supports, and radiative heat transfer is 
blocked by layers of thin metal radiation shields. Thermal conduc- 
tance through this insulation is controlled electronically by changing 
the temperature of a small metal hydride connected to the vacuum 
envelope. The hydride reversibly absorbs/desorbs hydrogen to pro- 
duce a hydrogen pressure typically within the range from less than 
10-® to as much as 1 torr. Design calculations are compared with 
results from laboratory tests of bench scale samples, and some 
possible automotive applications for this variable-conductance vac- 
uum insulation are suggested. 


9949 (ORNL/FTR-4820) Travel to France to attend coordi- 
nation meetings for the Data Exchange Annex on Robotics: 
Foreign trip report, September 25, 1993—October 17, 1993. 
Noell, T.E. Oak Ridge National Lab., TN (United States). 29 Oct 
1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94002535. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The coordination meetings for DEA #1353 were conducted to 
discuss opportunities for data exchange and future cooperation be- 
tween the French and US military robotics programs, specifically in 
the areas of robotic testing and evaluation, image processing, and 
image compression. Past and current programs of both countries 
were reviewed and are summarized in this report. We identified a 
number of areas of mutual interest, including standardized test and 
evaluation methods, simulation for human factors testing and 
evaluation, automatic target recognition systems evaluation, devel- 
opment and implementation of image compression algorithms, and 
scene modeling as a basis for navigation, image compression, and 
virtual reality-based man-machine interfaces. At the Army Re- 
search Laboratory's (ARL’s) request, | presented ORNL'’s efforts in 
image compression and served as a technical advisor on the sub- 
ject. ORNL’s involvement in US-French cooperation programs 
presents growth opportunities for our efforts in image compression. 
ARL is pursuing additional funding to match French commitments 
in any future agreement, specifically for image compression efforts. 
This represents potential funding of up to $2 million (US dollars) 
over four years. 


9950 (ORNL/FTR-4842) Travel to Japan to attend and 
present invited papers at three major robotics conferences: 
Foreign trip report, October 24-November 10, 1993. Pin, F.G. 
Oak Ridge National Lab., TN (United States). 24 Nov 1993. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94004048. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler attended and presented invited papers at three 
major robotics conferences. The traveler also visited robotics labo- 
ratories at several universities (Tsukuba, Nagoya, Kyoto) and at 
two major research centers (MITI’s MEL and ETL), as well as the 
Laboratory for International Fuzzy Engineering (LIFE). 


9951 (ORNL/TM-10990/R1) Instrument Calibration plan of 
the Technical Support Department. Allison, K.L.; Duncan, D.M.; 
Mcintyre, T.J.; Millet, A.J.; Swabe, T.E.; Vines, R.A. Oak Ridge Na- 
tional Lab., TN (United States). Nov 1993. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94003996. Source: OSTI; NTIS; 
GPO Dep. 

This document describes the management of the Calibration 
Program of the Instrumentation and Controls Division's Technical 
Support Department (ISD). The implementation of the program is 
the responsibility of ISD; however, the decision as to whether or 
not equipment is calibrated is the responsibility of the end user. It 
is imperative that all parties maintain timely and effective dialogue 
to ensure that the process is adequate to meet the needs of Oak 
Ridge National Laboratory (ORNL). The program is a planned, sys- 
tematic schedule of actions necessary to provide confidence that 
equipment used to make measurements or quality judgments con- 
forms to established technical requirements and is traceable to 
nationally recognized standards. It is especially important to place 
this guidance in the context for which it is intended. ORNL instru- 
mentation support at the shop and facility level is the primary 
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application. Energy Systems and site policy provide the umbrella 
guidance needed for overall measuring and test equipment sup- 
port. 


9952 (ORNL/TM—12444) Decontamination by cleaning 
with fluorocarbon surfactant solutions. Kaiser, R. (Entropic Sys- 
tems, Inc., Winchester, MA (United States)); Benson, C.E.; Meyers, 
E.S.; Vaughen, V.C.A. Oak Ridge National Lab., TN (United 
States). Feb 1994. 53p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94007317. Source: OSTI; NTIS; INIS; GPO Dep. 

In the nuclear industry, facilities and their components inevitably 
become contaminated with radioactive materials. This report 
documents the application of a novel particle-removal process de- 
veloped by Entropic Systems, Inc. (ESI), to decontaminate critical 
instruments and parts that are contaminated with small radioactive 
particles that adhere to equipment surfaces. The tests were per- 
formed as a cooperative effort between ESI and the Chemical 
Technology Division of the Oak Ridge National Laboratory (ORNL). 
ES! developed a new, environmentally compatible process to re- 
move small particles from solid surfaces that is more effective than 
spraying or sonicating with CFC-113. This process uses inert per- 
fluorinated liquids as working media; the liquids have zero 
ozone-depleting potential, are nontoxic and nonflammnable, and 
are generally recognized as nonhazardous materials. In the ESI 
process, parts to be cleaned are first sprayed or sonicated with a 
dilute solution of a high-molecular-weight fluorocarbon surfactant in 
an inert perfluorinated liquid to effect particle removal. The parts are 
then rinsed with the perfluorinated liquid to remove the fluorocarbon 
surfactant applied in the first step, and the residual rinse liquid is 
then evaporated from the parts into an air or nitrogen stream from 
which it is recovered. Nuclear contamination is inherently a surface 
phenomenon. The presence of radioactive particles is responsible 
for all “smearable” contamination and, if the radioactive particles 
are small enough, for some of the fixed contamination. Because 
radioactivity does not influence the physical chemistry of particle 
adhesion, the ESI process should be just as effective in removing 
radioactive particles as it is in removing nonradioactive particles. 


9953 (ORNL/TM-12489) Using min-max of torque to re- 
solve redundancy for a mobile manipulator. Reister, D.B. Oak 
Ridge National Lab., TN (United States). Nov 1993. 67p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94004669. Source: OST]; 
NTIS; GPO Dep. 

We have considered the problem of determining the time trajec- 
tories of the joint variables of a mobile manipulator with many 
redundant degrees of freedom that will minimize the maximum 
value of the torque during a large scale motion by the manipulator. 
To create a well defined problem, we will divide the problem into 
two components: path planner and surveyor. The path planner will 
choose a path (between two points in Cartesian space) that will 
minimize the maximum value of the torque along the path. The in- 
put to the path planner is a network of path segments with the 
maximum value of the torque on each segment. The surveyor will 
find the points in joint space that are local minimums for the maxi- 
mum value of the torque at each Cartesian position and define the 
network of path segments. In this paper, our focus will be on the 
surveyor and not on the path planner. Our min-max problem has 
an extra constraint on the joint variables. We seek a min-max at 
each Cartesian position rather than a global min-max. We have 
used the Kuhn-Tucker conditions to derive necessary conditions for 
the solution of our min-max problem. We find that the necessary 
conditions require that at one or more of the joints the magnitude 
of the normalized torques will be equal to the min-max value. We 
have explored the torque surfaces for two mobile manipulators: a 
planar manipulator and the CESARm. The CESARm is a manipula- 
tor with three joint angles controlling the height of the arm. The 
paths with three equal torques have low values for the torque but 
they only cover part of the workspace and do not join together. 
Paths with two equal torques cover the workspace and bridge 
between the disjoint path segments. We have evaluated the neces- 
sary conditions for both the paths with three equal torques and the 
paths with two equal torques. In most cases, the paths satisfy the 
necessary conditions. 
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9954 Fading channel simulator. Argo, P.E.; Fitzgerald, T.J. 
To Dept. of Energy. 1991. Filed date 27 Nov 1991. U.S. patent ap- 
plication 7-798,780. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94005174. Source: OSTI; NTIS; GPO Dep. 

This invention relates to high frequency (HF) radio signal propa- 
gation through fading channels and, more particularly, to simulation 
of fading channels in order to characterize HF radio system perfor- 
mance in transmitting and receiving signals through such fading 
channels. Fading channel effects on a transmitted communication 
signal are simulated with both frequency and time variations using 
a channel scattering function to affect the transmitted signal. A 
conventional channel scattering function is converted to a series of 
channel realizations by multiplying the square root of the channel 
scattering function by a complex number of which the real and 
imaginary parts are each independent variables. The two- 
dimensional inverse-FFT of this complex-valued channel realization 
yields a matrix of channel coefficients that provide a complete 
frequency-time description of the channel. The transmitted radio 
signal is segmented to provide a series of transmitted signal and 
each segment is subject to FFT to generate a series of signal coef- 
ficient matrices. The channel coefficient matrices and signal 
coefficient matrices are then multiplied and subjected to inverse- 
FFT to output a signal representing the received affected radio 
signal. A variety of channel scattering functions can be used to 
characterize the response of a transmitter-receiver system to such 
atmospheric effects. 


9955 Robotic dissolution station. Beugeisdijk, T.J.; Hollen, 
R.M.; Temer, D.J.; Haggart, R.J.; Erkkila, T.H. To Dept. of Energy. 
1991. Filed date 23 Dec 1991. U.S. patent application 7-812,544. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94005159. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of a robotic station for dissolving ac- 
tive metals in acid in an automated fashion. A vessel with cap, 
containing the active metal is placed onto a shuttle which retracts 
to a point at which it is directly beneath a cap removing and retain- 
ing mechanism. After the cap is removed, a tube carrying an 
appropriate acid is inserted into the vessel, and the acid is intro- 
duced. The structure of the station forms an open hood which is 
swept of gases generated by the dissolution and the air removed to 
a remote location for scrubbing. After the reaction is complete, the 
shuttle extends and the vessel may be removed by a robot arm. 


9956 (SAND-93-0280) A review and development of cor- 
relations for base pressure and base heating in supersonic 
flow. Lamb, J.P. (Texas Univ., Austin, TX (United States). Dept. of 
Mechanical Engineering); Oberkampf, W.L. Sandia National Labs., 
Albuquerque, NM (United States). Nov 1993. 79p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94004683. Source: OSTI; NTIS; 
GPO Dep. 

A comprehensive review of experimental base pressure and 
base heating data related to supersonic and hypersonic flight vehi- 
cles has been completed. Particular attention was paid to free-flight 
data as well as wind tunnel data for models without rear sting sup- 
port. Using theoretically based correlation parameters, a series of 
internally consistent, empirical prediction equations has been de- 
veloped for planar and axisymmetric geometries (wedges, cones, 
and cylinders). These equations encompass the speed range from 
low supersonic to hypersonic flow and laminar and turbulent fore- 
body boundary layers. A wide range of cone and wedge angles 
and cone bluntness ratios was included in the data base used to 
develop the correlations. The present investigation also included 


preliminary studies of the effect of angle of attack and specific-heat 
ratio of the gas. 


9957 (SAND-93-0954C) Force measurements during vi- 
bration testing. Smallwood, D.O.; Coleman, R.G. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9310167-4: 64. shock and vibration 
symposium, Ft. Walton Beach, FL (United States), 25-28 Oct 1993). 
Order Number DE94005351. Source: OSTI; NTIS; GPO Dep. 
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Experimental measurements of force into a “rigid” test item rep- 
resenting a typical system level vibration test were conducted to 
evaluate several methods of force measurements. The methods 
evaluated included: (1) Direct measurement with force gages be- 
tween the test item and the fixturing; (2) Measurement of the force 
at the shaker/fixture interface and correcting the force required to 
drive the fixturing using two methods, (a) mass subtraction and (b) 
SWAT (sum of weighted accelerations technique), (3) Force de- 
duced from voltage and current needed to drive the test item. All of 
the methods worked over a limited frequency range of five to a few 
hundred Hertz. The widest bandwidth was achieved with force at 
the shaker/fixture interface with SWAT corrections and from the 
voltage and current measurements. 


9958 (SAND—93-1499C) Laser power beaming to extend 
lives of GSO NiCd satellites. Monroe, D.K. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 25p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940142-2: OE/LASE '94: conference on 
optics, electro-optics, and laser applications in science and engi- 
neering, Los Angeles, CA (United States), 22-29 Jan 1994). Order 
Number DE94005365. Source: OSTI; NTIS; GPO Dep. 

It is proposed that a ground-based laser can beam power to 
commercial communication satellites in geosynchronous orbit and 
reduce battery depth-of-discharge during eclipses. Two laser sys- 
tem designs are presented which have the capability of reducing 
battery discharge by 100%. Both utilize a steerable beam director, 
with a mirror diameter of 4 meters in one case and 8 meters in the 
other. Both also use an adaptive optics unit within the beam train 
to provide real-time corrections for wavefront distortions caused by 
atmospheric turbulence. The required system power output is in 
the range of 100 to 200 kW for a transmitted wavelength just under 
900 nm. Laser power beaming can nearly double the remaining 
lifetime of a satellite that uses NiCd batteries. However, by the 
time such lasers become available, nearly all NiCd satellites will be 
replaced by NiH2 satellites, which stand to benefit much less from 
power beaming. 


9959 (SAND-93-1524C) Fission-activated laser as primary 
power for CW laser propulsion. Monroe, D.K. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940142-5: OE/LASE '94: conference on 
optics, electro-optics, and laser applications in science and engi- 
neering, Los Angeles, CA (United States), 22-29 Jan 1994). Order 
Number DE94006138. Source: OSTI; NTIS; GPO Dep. 

Recent advances in the development of reactor-pumped lasers 
(RPL'’s) have stimulated renewed interest in the concept of laser- 
powered propulsion. This paper surveys a number of laser 
propulsion concepts and identifies the one that is most promising 
from the standpoint of practicality. It is proposed that a ground- 
based FALCON (Fission-Activated Laser CONcept) RPL can 
provide primary for this launch vehicle design. The laser-vehicle 
system could launch small payloads into low-earth orbit (LEO) with 
high repetition rates and at low costs per kilogram. For the favored 
design, thruster efficiencies are currently estimated to be about 
50%, with 80% being seen as a potentially realizable goal after fur- 
ther design refinements. Laser launch system simulations indicate 
that with a buy-in laser power of 10 MW, it will be possible to ob- 
tain specific impulses in the range of 600 to 800 seconds and 
payload-to-power ratios of 1 to 3 kg/MW. 


9960 (SAND-93-2625C) Autonomous navigation for struc- 
tured exterior environments. Pletta, J.B. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940214-&: Space 94: international conference 
and exposition on engineering, construction, and operations in 
space, Albuquerque, NM (United States), 26 Feb - 3 mar 1994). 
Order Number DE94003799. Source: OSTI; NTIS; GPO Dep. 

The Telemanaged Mobile Security Station (TMSS) was devel- 
oped at Sandia National Laboratories to investigate the role of 
mobile robotics in exterior perimeter security systems. A major fea- 
ture of the system is its capability to perform autonomous patrols 
of the security site’s network of roads. Perimeter security sites are 
well known, structured environments; the locations of the roads, 





buildings, and fences are relatively static. A security robot has the 
advantage of being able to learn its new environment prior to au- 
tonomous travel. The TMSS robot combines information from a 
microwave beacon system and on-board dead reckoning sensors 
to determine its location within the site. The operator is required to 
teleoperate the robot in a teach mode over all desired paths before 
autonomous operations can commence. During this teach phase, 
TMSS stores points from its position location system at two meter 
intervals. This map data base is used for planning paths and for 
reference during path following. Details of the position location and 
path following systems will be described along with system perfor- 
mance and recommendations for future enhancements. 


9961 (SAND—93-3839C) AIAA 94-1214: Using generic tool 
kits to build intelligent systems. Miller, D.J. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940365-—2: CIRFFSS 94: American Institute of 
Aeronautics and Astroanuts/National Aerospace and Space Admin- 
istration (AIAA/NASA) conference on intelligent robots in field, 
factory, service and space, Houston, TX (United States), 21-24 
Mar 1994). Order Number DE94005586. Source: OSTI; NTIS; 
GPO Dep. 

The Intelligent Systems and Robotics Center at Sandia National 
Laboratories is developing technologies for the automation of 
processes associated with environmental remediation and 
information-driven manufacturing. These technologies, which focus 
on automated planning and programming and sensor-based and 
model-based control, are used to build intelligent systems which 
are able to generate plans of action, program the necessary de- 
vices, and use sensors to react to changes in the environment. By 
automating tasks through the use of programmable devices tied to 
computer models which are augmented by sensing, requirements 
for faster, safer, and cheaper systems are being satisfied. How- 
ever, because of the need for rapid cost-effective prototyping and 
multi-laboratory teaming, it is also necessary to define a consistent 
approach to the construction of controllers for such systems. As a 
result, the Generic Intelligent System Controller (GISC) concept 
has been developed. This concept promotes the philosophy of pro- 
ducing generic tool kits which can be used and reused to build 
intelligent control systems. 


9962 (SAND-93-3895C) A novel CFD/structural analysis 
of a cross parachute. LaFarge, R.A.; Nelsen, J.M.; Gwinn, K.W. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940152-1: 32. aerospace sci- 
ences meeting and exhibit, Reno, NV (United States), 11-14 Jan 
1994). Order Number DE94005271. Source: OSTI; NTIS; GPO 
Dep. 

A novel CFD/structural analysis was performed to predict func- 
tionality of a cross parachute under loadings near the structural 
limits of the parachute. The determination of parachute functionality 
was based on the computed structural integrity of the canopy and 
suspension lines. In addition to the standard aerodynamic pressure 
loading on the canopy, the structural analysis considered the 
reduction in fabric strength due to the computed aerodynamic heat- 
ing. The intent was to illustrate the feasibility of such an analysis 
with the commercially available software PATRAN. 


9963 (SAND—93-4000C) Load limiting parachute inflation 
control. Redmond, J.; Hinnerichs, T.; Parker, G. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940206-3: North American conference on 
smart structures and materials, Orlando, FL (United States), 13-18 
Feb 1994). Order Number DE94005353. Source: OSTI; NTIS; 
GPO Dep. 

Excessive deceleration forces experienced during high speed de- 
ployment of parachute systems can cause damage to the payload 
and the canopy fabric. Conventional reefing lines offer limited relief 
by temporarily restricting canopy inflation and limiting the peak de- 
celeration load. However, the open-loop control provided by 
existing reefing devices restrict their use to a specific set of deploy- 
ment conditions. In this paper, the sensing, processing, and 
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actuation that are characteristic of adaptive structures form the ba- 
sis of three concepts for active control of parachute inflation. These 
active control concepts are incorporated into a computer simulation 
of parachute inflation. Initial investigations indicate that these con- 
cepts promise enhanced performance as compared to conventional 
techniques for a nominal release. Furthermore, the ability of each 
controller to adapt to off-nominal release conditions is examined. 


9964 (SAND-93-4041C) Integration of rapid prototyping 
into product development. Atwood, C.L.; McCarty, G.D.; Pardo, 
B.T.; Bryce, E.A. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9309252-2: 1993 towards world class manufacturing, Litchfield 
Park, AZ (United States), 12-16 Sep 1993). Order Number 
DE94006359. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories is a vertically multi-disciplined re- 
search and development laboratory with a long history of designing 
and developing d electro-mechanical products in the national inter- 
est. Integrating new technologies into the prototyping phase of our 
development cycle is necessary to reduce the cycle time from ini- 
tial design to finished product. The introduction of rapid prototyping 
machines into the marketplace promises to revolutionize the pro- 
cess of producing prototype parts with relative speed and 
production-like quality. Issues of accuracy, feature definition, and 
surface finish continue to drive research and development of these 
processes. Sandia uses Stereolithography (SL) and Selective 
Laser Sintering (SLS) capabilities to support internal product devel- 
opment efforts. The primary use of SL and SLS is to produce 
patterns for investment casting in support of a Sandia managed 
program called FASTCAST that integrates computational technolo- 
gies and experimental data into the investment casting process. 
These processes are also used in the design iteration process to 
produce proof-of-concept models, hands-on models for design 
reviews, fit-check models, visual aids for manufacturing, and func- 
tional parts in assemblies. This presentation will provide an 
overview of the SL and SLS processes and an update of our expe- 
rience and success in integrating these technologies into the 
product development cycle. Also presented will be several exam- 
ples of prototype parts manufactured using SL and SLS with a 
focus on application, accuracy, surface and feature definition. 


9965 (SAND~-94-0085C) Natural sets in manipulation 
tasks. Brost, R.C. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940246-1: Workshop on algorithmic foundations of robotics, San 
Francisco, CA (United States), 18 Feb 1994). Order Number 
DE94006369. Source: OSTI; NTIS; GPO Dep. 

A key feature distinguishing robotics from traditional computer 
science is its connection to the physical world. Robot planning soft- 
ware may use elegant algorithms supported by ironclad analytic 
proofs, but ultimately nature will decide whether the software out- 
put is correct in the sense of accomplishing the task goal. Thus a 
chief goal of robotics research is to understand and capture this 
nature in a way that allows algorithmic analysis to produce robust 
physical results. This is made particularly difficult by the presence 
of uncertainty, which arises from the inevitable discrepancy be- 
tween the real task and its idealized computer model This paper 
reviews fundamental sets of states, forces, and actions that exist 
for a broad class of robot manipulation tasks, and ties these sets 
to past and future approaches to developing robust manipulation 
planning and execution systems. 


9966 (SAND-94-8451) A global conformance quality 
model: A new strategic tool for minimizing defects caused by 
variation, error, and complexity. Hinckley, C.M. Sandia National 
Labs., Livermore, CA (United States). Jan 1994. 254p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DR00789. Order Number DE94006336. Source: OSTI; NTIS; 
GPO Dep. 

Thesis submitted to Stanford University. 

The performance of Japanese products in the marketplace points 
to the dominant role of quality in product competition. Our focus is 
motivated by the tremendous pressure to improve conformance 
quality by reducing defects to previously unimaginable limits in the 
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range of 1 to 10 parts per million. Toward this end, we have devel- 
oped a new model of conformance quality that addresses each of 
the three principle defect sources: (1) Variation, (2) Human Error, 
and (3) Complexity. Although the role of variation in conformance 
quality is well documented, errors occur so infrequently that their 
significance is not well known. We have shown that statistical 
methods are not useful in characterizing and controlling errors, the 
most common source of defects. Excessive complexity is also a 
root source of defects, since it increases errors and variation de- 
fects. A missing link in the defining a global model has been the 
lack of a sound correlation between complexity and defects. We 
have used Design for Assembly (DFA) methods to quantify assem- 
bly complexity and have shown that assembly times can be 
described in terms of the Pareto distribution in a clear exception to 
the Central Limit Theorem. Within individual companies we have 
found defects to be highly correlated with DFA measures of com- 
plexity in broad studies covering tens of millions of assembly 
operations. Applying the global concepts, we predicted that Mo- 
torola’s Six Sigma method would only reduce defects by roughly a 
factor of two rather than orders of magnitude, a prediction con- 
firmed by Motorola’s data. We have also shown that the potential 
defects rates of product concepts can be compared in the earliest 
stages of development. The global Conformance Quality Model has 
demonstrated that the best strategy for improvement depends upon 
the quality control strengths and weaknesses. 


9967 (SAND-94-8512C) Design of a smart, survivable 
sensor system for enhancing the safe and secure transporta- 
tion of hazardous or high-value cargo on railroads. Hogan, 
J.R.; Rey, D.; Faas, S.E. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000 ; AC04- 
76DP00789. (CONF-940364—-1: 1994 joint American Society of 
Mechanical Engineers/institute of Electrical and Electronic Engi- 
neers (ASME/IEEE) railroad conference, Chicago, IL (United 
States), 22-24 Mar 1994). Order Number DE94005749. Source: 
OSTI; NTIS; GPO Dep. 

An application of smart sensor technology developed by Sandia 
National Laboratories for use in the safe and secure transportation 
of high value of hazardous materials is proposed for a railroad ap- 
plication. The Green Box would be capable of surviving most 
typical railroad accidents. In an accident, the system would send a 
distress signal notifying authorities of the location and condition of 
the cargo; permitting them to respond in the most effective man- 
ner. The concept proposes a strap-on sensor package, the Green 
Box, that could be attached to any railroad car or cargo container. 
Its primary purpose is to minimize the number, severity and conse- 
quences of accidents and to reduce losses due to theft. The 
system would also be capable of recognizing component failure 
conditions, notifying the operators and logging sensor data for use 
in directing preventative maintenance. The modular implementa- 
tion, which facilitates system integration in a number of 
applications including the Advanced Train Control System (ACTS), 
is discussed. The methodology for determining the environmental 
specification for accident survivability is presented. A test plan for 
evaluating hardware performance in both normal operating and ac- 
cident conditions is described. 


9968 (UCRL-CR-115237) Dual-band infrared (DBIR) imag- 
ing inspections of Boeing 737 and KC-135 aircraft panels. Del 
Grande, N.K.; Dolan, K.W.; Durbin, P.F.; Gorvad, M.R.; Shapiro, 
A.B. Lawrence Livermore National Lab., CA (United States). 27 
Aug 1993. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94005700. Source: OSTI; NTIS; GPO Dep. 

We apply dual-band infrared (DBIR) imaging as a dynamic ther- 
mal tomography tool for wide area inspection of a Boeing 737 
aircraft, and several Boeing KC-135 aircraft panels. Our analyses 
are discussed in this report. After flash-heating the aircraft skin, we 
record synchronized DBIR images every 40 ms, from onset to 8 
seconds after the heat flash. We analyze selective DBIR image ra- 
tios which enhance surface temperature contrast and remove 
surface-emissivity clutter (from dirt, dents, tape, markings, ink, 
sealants, uneven paint, paint stripper, exposed metal and rough- 
ness variations). The Boeing 737 and KC-135 aircraft fuselage 
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panels have varying percent thickness losses from corrosion. We 
established the correlation of percent thickness loss with surface 
temperature rise (above ambient) for a partially corroded F-18 wing 
box structure and several aluminum reference panels. Based on 
this correlation, lap splice temperatures rise 1°C per 24 + 5 % 
material loss at 0.4 s after the heat flash. We show tables, charts 
and temperature maps of typical lap splice material losses for the 
riveted (and bonded) Boeing 737, and the riveted (but unbonded) 
Boeing KC-135. We map the fuselage composite thermal inertia, 
based on the (inverse) slope of the surface temperature versus 
inverse square root of time. Composite thermal inertia maps char- 
acterize shallow skin defects within the lap splice at early times 
(<0.3 s) and deeper skin defects within the lap splice at late times 
(>0.4 s). Late time composite thermal inertia maps depict where 
corrosion-related thickness losses occur. Lap splice sites on a typi- 
cal Boeing KC-135 panel with low composite thermal inertia values 
had high skin-thickness losses from corrosion. 


9969 (UCRL-CR-115460) Comparison of gap frame de- 
signs and materials for precision cathode strip chambers. 
Horvath, J.A. (Lawrence Livermore National Lab., CA (United 
States)); Pratuch, S.M.; Belser, F.C. Lawrence Livermore National 
Lab., CA (United States); Superconducting Super Collider Lab.., 
Dallas, TX (United States). 16 Sep 1993. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48 ; AC35-89ER40486. (GEM/TN—-93-460). Order Number 
DE94005747. Source: OSTI; NTIS; INIS; GPO Dep. 

Precision cathode strip chamber perimeter designs that incorpo- 
rate either continuous or discrete-post gap frames are analyzed. 
The effects of ten design and material combinations on gravity sag, 
mass, stress, and deflected shape are evaluated. Procedures are 
recommended for minimizing mass in the chamber perimeter region 
while retaining structural integrity and electrical design latitude. 


9970 (UCRL-ID-113725) Impulse radar imaging for disper- 
sive concrete using inverse adaptive filtering techniques. 
Arellano, J.; Hernandez, J.M.; Brase, J. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1993. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94005687. Source: OSTI; NTIS; GPO 
Dep. 

This publication addresses applications of a delayed inverse 
model adaptive filter for modeled data obtained from short-pulse 
radar reflectometry. To determine the integrity of concrete, a digital 
adaptive filter was used, which allows compensation of dispersion 
and clutter generated by the concrete. A standard set of weights 
produced by an adaptive filter are used on modeled data to obtain 
the inverse-impulse response of the concrete. The data for this re- 
port include: Multiple target, nondispersive data; single-target, 
variable-size dispersive data; single-target, variable-depth disper- 
sive data; and single-target, variable transmitted-pulse-width 
dispersive data. Results of this simulation indicate that data 
generated by the weights of the adaptive filter, coupled with a two- 
dimensional, synthetic-aperture focusing technique, successfully 
generate two-dimensional images of targets within the concrete 
from modeled data. 


9971 (UCRL-ID—115701) Filament to mandrel gap analy- 
sis: Resulting gap from filament winding over a cone-cylinder 
transition mandrel (reference NMTP NO. 93838). Geraghty, P. 
Lawrence Livermore National Lab., CA (United States). 27 
Oct 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94004225. Source: OSTI; NTIS; GPO Dep. 

The composites industry employs a method of high speed con- 
tinuous reinforcement lay-down called filament winding. This is a 
process where resin impregnated tows, bundles of filament, are 
wound over a rotating mandrel. The tows, hereafter referred to as 
filament, are laid down over the rotating mandrel at a prescribed 
wind angle. Consider a cylindrical filament winding mandrel with 
conical features such that the filament is tangent to both the cylin- 
der and the cone simultaneously. A gap is formed between the 
points of tangency. The gap distance measured along a line nor- 
mal to the filament and intersecting the mandrel's axis of rotation. 
The maximum distance occurs between the filament and a point on 





the intersection of the cylinder and the cone. The problems this pa- 
per addresses are: given a cylindrical filament winding mandrel 
with conical features, what is the gap size for a given wind angle; 
conversely what is the wind angle for a given gap size; and what 
does the geometry need to be in the mandrel transition area be- 
tween the cylinder cone such that the filament remains in contact 
with the mandrel at all times? 


9972 (UCRL-ID—115714-Rev.2) Walkthrough screening 
evaluation field guide: Natural phenomena hazards at Depart- 
ment of Energy facilities: Revision 2. Eder, SJ. (EQE 
Engineering Consultants, San Francisco, CA (United States)); Eli, 
M.W.; Salmon, M.W. Lawrence Livermore National Lab., CA 
(United States); EQE Engineering Consultants, San Francisco, CA 
(United States); EQE Engineering Consultants, Irvine, CA (United 
States). Nov 1993. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94004801. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has a large inventory of 
existing facilities. Many of these facilities were not designed and 
constructed to current natural phenomena hazard (NPH) criteria. 
The NPH events include earthquakes, extreme winds and torna- 
does, and floods. DOE Order 5480.28 establishes policy and 
requirements for NPH mitigation for DOE facilities. DOE is conduct- 
ing a multiyear project to develop evaluation guidelines for 
assessing the condition and determining the need for upgrades at 
DOE facilities. One element of the NPH evaluation guidelines’ de- 
velopment involves the existing systems and components at DOE 
facilities. This effort is described in detail in a cited reference. In 
the interim period prior to availability of the final guidelines, DOE 
facilities are encouraged to implement an NPH walk through 
screening evaluation process by which systems and components 
that need attention can be rapidly identified. Guidelines for con- 
ducting the walk through screening evaluations are contained 
herein. The result of the NPH walk through screening evaluation 
should be a prioritized list of systems and components that need 
further action. Simple and inexpensive fixes for items identified in 
the walk through as marginal or inadequate should be implemented 
without further study. By implementing an NPH walk through 
screening evaluation, DOE facilities may realize significant reduc- 
tion in risk from NPH in the short term. 


9973 (UCRL-JC—113573) The HIPROTECT system. Baker, 
J.; Modlin, C.W.; Frerking, C.J. Lawrence Livermore National Lab., 
CA (United States). 10 Oct 1998. 6p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9311108-3: Tactical technologies and wide area surveil- 
lance international symposium, Arlington, VA (United States), 2-5 
Nov 1993). Order Number DE94005355. Source: OSTI; NTIS; 
GPO Dep. 

HIPROTECT (pronounced High-protect) is a system designed to 
protect national archaeological and natural treasures from destruc- 
tion by vandals or looters. The system is being developed jointly by 
the Lawrence Livermore National Laboratory and the University of 
California at Riverside under the DOD Legacy Resource Manage- 
ment Program. Thousands of archaeological sites are located on 
military bases and national park lands. Treasure hunters or vandals 
are pillaging and destroying these sites at will, since the sites are 
generally located in remote areas, unattended and unprotected. 
The HIPROTECT system is designed to detect trespassers at the 
protected sites and to alert park officials or military officials of intru- 
sions. An array of sensors is used to detect trespassers. The 
sensors are triggered when a person or vehicle approaches the 
site. Alarm messages are transmitted to alert park officials or law 
enforcement officials by way of a cellular telephone link. A video 
and audio system is included to assist the officials in verifying that 
an intrusion has occurred and to allow two-way communication 
with the intruders. 


9974 


(UCRL-JC—113707) Advanced ground-penetrating, 
imaging radar for bridge inspection. Warhus, J.P. (Lawrence 
Livermore National Lab., CA (United States)); Mast, J.E.; Johans- 
son, E.M.; Nelson, S.E.; Lee, Hua. Lawrence Livermore National 
Lab., CA (United States). Aug 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
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(CONF-9308167-8: 20. annual review of progress in quantitative 
nondestructive evaluation (NDE), Brunswick, ME (United States), 
1-6 Aug 1993). Order Number DE94006051. Source: OSTI; NTIS; 
GPO Dep. 

Inspecting high-value structures, like bridges and buildings using 
Ground Penetrating Radar (GPR) is an application of the technol- 
ogy that is growing in importance. In a typical inspection application, 
inspectors use GPR to locate structural components, like reinfore- 
ing bars embedded in concrete, to avoid weakening the structure 
while collecting core samples for detailed inspection. Advanced 
GPR, integrated with imaging technologies for use as an NDE tool, 
can provide the capability to locate and characterize construction 
flaws and wear- or age-induced damage in these structures without 
the need for destructive techniques like coring. In the following 
sections, we discuss an important inspection application, namely, 
concrete bridge deck inspection. We describe an advanced bridge 
deck inspection system concept and provide an overview of a pro- 
gram aimed at developing such a system. Examples of modeling, 
image reconstruction, and experimental results are presented. 


9975 (UCRL-JC—114595) Emerging technologies for Non- 
destructive Evaluation of bridges and highways. Thomas, G.H.; 
Benson, S.E.; Del Grande, N.K.; Haskins, J.J.; Schneberk, D.J.; 
Durbin, P.F.; Brown, A.E. Lawrence Livermore National Lab., CA 
(United States). Dec 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-931121—34: Annual winter meeting of the American Society 
of Mechanical Engineers, New Orleans, LA (United States), 28 Nov 
- 3 dec 1993). Order Number DE94004861. Source: OSTI; NTIS; 
GPO Dep. 

The Nondestructive Evaluation (NDE) Section of the Lawrence 
Livermore National Laboratory has worked with the Federal 
Highway Administration (FHWA) and California Transportation Ad- 
ministration (Caltrans) to find solutions to inspection of aging 
bridges and highways. As an example of the magnitude of the ag- 
ing infrastructure problem, the United States has over 500,000 
miles of steel girders in bridges to inspect. In California, there are 
26,000 bridges, approximately 3000 are steel, and of the steel 
bridges 1000 are fracture critical. Fracture critical bridges, those 
that will fail if a critical member fails, must be inspected routinely to 
ensure their safety. Corrosion and fatigue damage are two of the 
major problems that require routine assessment to determine extent 
of damage. We have developed ultrasonic methods for inspecting 
bridge pins, limited view computed tomography for inspecting 
bridge cables and cable anchors, and we are developing infrared 
imaging methods for inspecting bridge decks. We have proposed 
NDE solutions to a number of inspection problems that including: 
(1) evaluating concrete damage with ultrasonic, radiographic, and 
electromagnetic techniques; (2) assessing bridge scour with acous- 
tic imaging technology; (3) monitoring crack growth with acoustic 
emission; and (4) determining moisture and salt accretion, intemal 
strain, and state of cure in concrete with embedded sensors, 


9976 (UCRL-JC—114834) Overview of crash and impact 
analysis at Lawrence Livermore National Laboratory. Logan, 
R.W.; Tokarz, F.J. Lawrence Livermore National Lab., CA (United 
States). 5 Aug 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-931121-— 
37: Annual winter meeting of the American Society of Mechanical 
Engineers, New Orleans, LA (United States), 28 Nov - 3 dec 1993). 
Order Number DE94006053. Source: OSTI; NTIS; GPO Dep. 

This work provides a brief overview of past and ongoing efforts 
at Lawrence Livermore National Laboratory (LLNL) in the area of 
finite-element modeling of crash and impact problems. The process 
has been one of evolution in several respects. One aspect of the 
evolution has been the continual upgrading and refinement of the 
DYNA, NIKE, and TOPAZ family of finite-element codes. The major 
missions of these codes involve problems where the dominant 
factors are high-rate dynamics, quasi-statics, and heat transfer, re- 
spectively. However, analysis of a total event, whether it be a 
shipping container drop or an automobile/barrier collision, may re- 
quire use or coupling or two or more of these codes. Along with 
refinements in speed, contact capability, and element technology, 
material model complexity continues to evolve as more detail is de- 
manded from the analyses. A more recent evolution has involved 
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the mix of problems addressed at LLNL and the direction of the 
technology thrusts. A pronounced increase in collaborative efforts 
with the civilian and private sector has resulted in a mix of complex 
problems involving synergism between weapons applications (ship- 
ping container, earth penetrator, missile carrier, ship hull damage) 
and a more broad base of problems such as vehicle impacts as 
discussed herein. 


9977 (UCRL-JC—115032) The development and testing of 
a backscatter absorption gas imaging (BAGI) system designed 
to image at a range of 300 m. Kulp, T.J. (Lawrence Livermore 
National Lab., CA (United States)); Kennedy, R.; Delong, M.; 
Garvis, D.; Stahovec, J. Lawrence Livermore National Lab., CA 
(United States). Apr 1993. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930445-28: Society of Photo-Optical Instrumentation 
Engineers (SPIE) OE/aerospace science and sensing meeting, Or- 
lando, FL (United States), 11-16 Apr 1993). Order Number 
DE94006192. Source: OSTI; NTIS; GPO Dep. 

The backscatter absorption gas imaging (BAGI) technique is a 
laser remote sensing method that fuses the chemical detection at- 
tributes of chemical lidar with the visualization capability of imaging 
laser radar (ladar) to allow real-time television images of invisible 
gas plumes to be made. The BAGI technique is carried out by 
actively imaging a scene with radiation having a wavelength ab- 
sorbed by the gas to be visualized. Gas plumes present in the 
scene become visible in the image when they attenuate a portion 
of the backscattered radiation. Currently, all BAGI instruments that 
have been developed operate in the infrared (IR) and image gases 
via their fundamental vibrational transitions. The laser sources that 
have been used are the COz2 and the IR helium neon. The target 
range at which the current BAGI instruments are capable of oper- 
ating varies between about 6 and 110 m. The imaging device used 
in those systems is an active raster-scanner that scans the beam 
of a continuous wave (C-W) laser and the instantaneous field-of- 
view (IFOV) of an infrared detector. In this paper, we summarize 
the design and preliminary performance evaluation of a new raster- 
scanning BAG! imager that is intended for long-range operation, at 
a target range of 300 m. A system capable of imaging at this range 
is desired to make airborne gas imaging from a low-flying airplane 
or helicopter possible. The system uses a 20 W COz laser and a 
redesigned scanner that employs telescopic transmission and re- 
ceiving optics. Model predictions of the performance of the new 
system and some recent field testing results are presented. Issues 
relating to gas imaging at long ranges will also be discussed. 


9978 (UCRL-JC—115167) Dual-band infrared imaging for 
quantitative corrosion detection in aging aircraft. Del Grande, 
N.K. Lawrence Livermore National Lab., CA (United States). Nov 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-931193-1: American Soci- 
ety for Nondestructive Testing (ASNT) fall conference and quality 
testing show: NDT - a partner in engineering innovation, Long 
Beach, CA (United States), 8-12 Nov 1993). Order Number 
DE94004187. Source: OSTI; NTIS; GPO Dep. 

Aircraft skin thickness-loss from corrosion has been measured 
using dual-band infrared (DBIR) imaging on a flash-heated Boeing 
737 fuselage structure. We mapped surface temperature differ- 
ences of 0.2 to 0.6 °C for 5 to 14% thickness losses within 
corroded lap splices at 0.4 seconds after the heat flash. Our proce- 
dure mapped surface temperature differences at sites without 
surface-emissivity clutter (from dirt, dents, tape, markings, ink, 
sealants, uneven paint, paint stripper, exposed metal and rough- 
ness variations). We established the correlation of percent 
thickness loss with surface temperature rise using a partially cor- 
roded F-18 wing box and several aluminum panels which had 
thickness losses from milled flat-bottom holes. We mapped the lap 


splice composite thermal inertia, (kpc)? , which characterized shal- 
low skin defects within the lap splice at early times (<0.3 s) and 
deeper skin defects within the lap splice at late times (>0.4 s). 
Corrosion invaded the inside of the Boeing 737 lap splice, beneath 
the galley and the latrine, where we observed “pillowing” from vol- 
ume build-up cf corrosion by-products. 
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9979 (UCRL-JC—115202) Nondestructive evaluation tech- 
niques for enhanced bridge inspection. Thomas, G.; Benson, 
S.; Durbin, P.; Del Grande, N.; Haskins, J.; Brown, A.; Schneberk, 
D. Lawrence Livermore National Lab., CA (United States). Oct 
1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9308167-7: 20. 
annual review of progress in quantitative nondestructive evaluation 
(NDE), Brunswick, ME (United States), 1-6 Aug 1993). Order Num- 
ber DE94005357. Source: OSTI; NTIS; GPO Dep. 

Nondestructive evaluation of bridges is a critical aspect in the 
US aging infrastructure problem. For example in California there 
are 26,000 bridges, 3000 are made of steel, and of the steel 
bridges, 1000 are fracture critical. California Department of Trans- 
portation (Caltrans), Federal Highway Administration, and 
Lawrence Livermore National Laboratory (LLNL) are collaborating 
to develop and field NDE techniques to improve bridge inspections. 
We have demonstrated our NDE technologies on several bridge in- 
spection applications. An early collaboration was to ultrasonically 
evaluate the steel pins in the E-9 pier on the San Francisco Bay 
Bridge. Following the Loma-Prieta earthquake in 1989 and the 
road way collapse at the E-9 pier, a complete nondestructive eval- 
uation was conducted by Caltrans inspectors and several ultrasonic 
indications were noted. LLNL worked with Caltrans to help identify 
the source of these reflections. Another project was to digitally en- 
hance high energy radiographs of bridge components such as 
cable end caps. We demonstrated our ability to improve the detec- 
tion of corrosion and fiber breakage inside the end cap. An 
extension of this technology is limited view computer tomography 
(CT). We implemented our limited view CT software and produced 
cross-sectional views of bridge cables from digitized radiographic 
films. Most recently, we are developing dual band infrared imaging 
techniques to assess bridge decks for delaminations. We have 
demonstrated the potential of our NDE technology for enhancing 
the inspection of the country’s aging bridges. 


9980 (UCRL-JC—115463) Improved ground-penetrating 
radar, bridge decks. Warhus, J.P.; Mast, J.E.; Johansson, E.M.; 
Nelson, S.D. Lawrence Livermore National Lab., CA (United 
States). 29 Nov 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-94024 1-1: 
Structural materials technology - non-destructive technology confer- 
ence, Atlantic City, NJ (United States), 23-25 Feb 1994). Order 
Number DE94004863. Source: OSTI; NTIS; GPO Dep. 

Inspection of high-value structures, like bridges and buildings, 
using Ground Penetrating Radar (GPR) is an application of a 
technology that is growing in importance. In a typical inspection ap- 
plication, inspectors use GPR to locate structural components, like 
embedded reinforcing bars, to avoid weakening the structure while 
collecting core samples for detailed inspection. Advanced GPR, in- 
tegrated with imaging technologies for use as an NDE tool, can 
provide the capability to quickly locate and characterize construc- 
tion flaws and wear- or age-induced damage in these structures 
without resorting to destructive methods. In this paper, we discuss 
an important inspection application, namely, concrete bridge deck 
inspection. We describe an advanced bridge deck inspection sys- 
tem concept (Ground Penetrating Imaging Radar, GPIR) and 
present results from experiments designed to simulate the concept. 


9981 (UCRL-JC—115506) Numerical simulation of material 
and energy flow in an e-beam melt furnace. Westerberg, K.W. 
(Lawrence Livermore National Lab., CA (United States)); McClel- 
land, M.A.; Finlayson, B.A. Lawrence Livermore National Lab., CA 
(United States). 1 Dec 1993. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9311151—1: 1993 electron beam melting and refining state 
of the art, Reno, NV (United States), 5 Nov 1993). Order Number 
DE94004866. Source: OSTI; NTIS; GPO Dep. 

A numerical analysis is made of the material and energy flow in 
an electron-beam furnace. Energy from an electron beam vapor- 
izes metal confined in a water-cooled crucible. At the beam impact 
site a. recirculating liquid metal pool is surrounded by a shell of its 
own solid. A Galerkin finite element method is modified to solve for 
the flow and temperature fields along with interface locations. The 
deforming mesh is parameterized using spines that pivot and 
stretch as the interfaces move. Results are given for an aluminum 





vaporizer in which parametric variations are made in the e-beam 
power and liquid viscosity. The calculations reveal the importance 
of the coupling between the free boundaries and the flow and en- 
ergy fields. 


9982 (VKTA-93-10) Criticality computer calculations on 
the conditioning of Rossendorf fuel elements in transport and 
storage flasks CASTOR MTR 2. Seifert, E. Verein fuer Kernver- 
fahrenstechnik und Analytik Rossendorf e.V. (VKTA), Dresden 
(Germany). Aug 1993. 26p. (in German). Order Number 
DE94738813. Source: OSTI; NTIS (US Sales Only); INIS. 

The condition of criticality safety (k.q<0.95) is fulfilled in all con- 
sidered cases. Since all cases are undermoderated in the event of 
cavity flooding, the limit of the cavity volume in the fuel area, fixed 
by the contruction, is essential for this result. The computer calcu- 
lations were performed by the Monte-Carlo version MCNP-3B. 
(orig./HP) 


9983 (WHC-SA-1977) An approach to software quality 
assurance for robotic inspection systems. Kiebel, G.R. West- 
inghouse Hanford Co., Richland, WA (United States). Oct 1993. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-931160-38: American Nuclear 
Society (ANS) winter meeting, San Francisco, CA (United States), 
14-18 Nov 1993). Order Number DE94005419. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Software quality assurance (SQA) for robotic systems used in 
nuclear waste applications is vital to ensure that the systems oper- 
ate safely and reliably and pose a minimum risk to humans and 
the environment. This paper describes the SQA approach for the 
control and data acquisition system for a robotic system being de- 
veloped for remote surveillance and inspection of underground 
storage tanks (UST) at the Hanford Site. 


9984 (WPAD-OPA-TI-02) Applications of interference 
theory to single failure modes. Rauth, D.R.; Lusardi, D.J. West- 
inghouse Electric Corp., Monroeville, PA (United States). Plant 
Apparatus Div. [1988]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC11-76PN00014. (CONF- 
8809416-2: 2. international symposium on probability methods 
applied to electric power systems, Oakland, CA (United States), 
20-23 Sep 1988). Order Number DE94005689. Source: OSTI; 
NTIS; GPO Dep. 

RELO2 is a computer code which provides a designer and ana- 
lyst with a mathematical tool to calculate the expected failure 
probability under a variety of assumptions of the form of two over- 
lapping probability distributions. This code has extended the 
solutions of closed-form calculations to the applications involving 
truncated normal and Weibull distribution as well as the uniform 
distribution. These distributions have been found to describe the 
variations which exist in (a) analytical predictions of stress parame- 
ters and (b) accumulated test results of strength data. RELO2 has 
been written to calculate the general failure probability based on 
the interaction of a specified applied stress distribution and a 
known failure strength distribution. This program has been useful to 
quantitatively evaluate the adequacy of design margins and the ac- 
ceptability of discrepant fabrication conditions. Examples of the 
application of this code to engineering problems are presented. 


9985 (WSRC-MS—93-504) Problems and _ solutions in 
application of IEEE standards at Savannah River Site, Depart- 
ment of Energy (DOE) nuclear facilities. Lee, Y.S.; Bowers, T.L.; 
Chopra, B.J.; Thompson, T.T.; Zimmerman, E.W. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO09-89SR18035. (CONF-931107-6: 1993 IEEE nuclear science 
symposium and medical imaging conference, San Francisco, CA 
(United States), 2-5 Nov 1993). Order Number DE94002532. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) Nuclear Material Production 
Facilities at the Savannah River Site (SRS) were designed, con- 
structed, and placed into operation in the early 1950's, based on 
existing industry codes/standards, design criteria, analytical proce- 
dures. Since that time, DOE has developed Orders and Polices for 
the planning, design and construction of DOE Nuclear Reactor Fa- 
cilities which invoke or reference commercial nuclear reactor codes 
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and standards. The application of IEEE reactor design require- 
ments such as Equipment Qualification, Seismic Qualification, 
Single Failure Criteria, and Separation Requirement, to non-reactor 
facilities has been a problem since the IEEE reactor criteria do not 
directly confirm to the needs of non-reactor facilities. SRS Systems 
Engineering is developing a methodology for the application of 
IEEE Standards to non-reactor facilities at SRS. 


4204 Heat Transfer and Fluid Flow 


Refer also to citation(s) 8473, 8920, 8926, 8927, 8928, 8929, 
8974, 9028, 9161, 10209, 11335, 11337, 11343, 11344, 11345, 
11346, 11349 


9986 (ANL-EP-TM-93/1) Solids flow rate measurement in 
dense slurries. Porges, K.G.; Doss, E.D. Argonne National Lab., 
IL (United States). Sep 1993. 175p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94006458. Source: OSTI; NTIS; GPO Dep. 

Accurate and rapid flow rate measurement of solids in dense 
slurries remains an unsolved technical problem, with important 
industrial applications in chemical processing plants and long- 
distance solids conveyance. In a hostile two-phase medium, such 
a measurement calls for two independent parameter determina- 
tions, both by non-intrusive means. Typically, dense slurries tend to 
flow in laminar, non-Newtonian mode, eliminating most conven- 
tional means that usually rely on calibration (which becomes more 
difficult and costly for high pressure and temperature media). 
These issues are reviewed, and specific solutions are recom- 
mended in this report. Detailed calculations that lead to improved 
measuring device designs are presented for both bulk density and 
average velocity measurements. Cross-correlation, chosen here for 
the latter task, has long been too inaccurate for practical applica- 
tions. The cause and the cure of this deficiency are discussed 
using theory-supported modeling. Fluid Mechanics are used to de- 
velop the velocity profiles of laminar non-Newtonian flow in a 
rectangular duct. This geometry uniquely allows the design of 
highly accurate ‘capacitive’ devices and also lends itself to gamma 
transmission densitometry on an absolute basis. An absolute read- 
out, though of less accuracy, is also available from a capacitive 
densitometer and a pair of capacitive sensors yields signals suit- 
able for cross-correlation velocity measurement. 


9987 


(ANL/ET/CP-80624) Two-phase power-law modeling 
of pipe flows displaying shear-thinning phenomena. Ding, Jian- 
min; Lyczkowski, R.W.; Sha, W.T. Argonne National Lab., IL 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 


9309310—1: 5. joint Department of Energy/National Science 
Foundation (DOE/NSF) workshop on flow of particulates, Ithaca, 
NY (United States), 29 Sep - 1 oct 1993). Order Number 
DE94005115. Source: OSTI; NTIS; GPO Dep. 

This paper describes work in modeling concentrated liquid-solids 
flows in pipes. COMMIX-M, a three-dimensional transient and 
steady-state computer program developed at Argonne National 
Laboratory, was used to compute velocities and concentrations. 
Based on the authors’ previous analyses, some concentrated 
liquid-solids suspension flows display shear-thinning rather than 
Newtonian phenomena. Therefore, they developed a two-phase 
non-Newtonian power-law model that includes the effect of solids 
concentration on solids viscosity. With this new two-phase power- 
law solids-viscosity model, and with constitutive relationships for 
interfacial drag, virtual mass effect, shear lift force, and solids 
partial-slip boundary condition at the pipe walls, COMMIX-M is ca- 
pable of analyzing concentrated three-dimensional liquid-solids 
flows. 


9988 (CONF-9205388-1) The relationship between void 
waves and flow regime transition. Lahey, R.T. Jr.; Drew, D.A.; 
Kalkach-Navarro, S.; Park, J.W. Rensselaer Polytechnic Inst., Troy, 
NY (United States). Center for Multiphase Research. [1992]. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13489. From International symposium on in- 
stabilities in multiphase flows; Rouen (France); 11-14 May 1992. 
Order Number DE94005665. Source: OSTI; NTIS; GPO Dep. 
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The results of an extensive experimental and analytical study on 
the relationship between void waves and flow regime transition are 
presented, in particular, the bubbly/slug flow regime transition. It is 
shown that void wave instability signals a flow regime transition. 


9989 (CONF-9207115-3) Phase distribution in complex 
geometry conduits. Lahey, R.T. Jr.; Lopez de Bertodano, M.; 
Jones, O.C. Jr. Rensselaer Polytechnic Inst., Troy, NY (United 
States). [1992]. 21p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract FG02-86ER13489. From Japan-US 
seminar on two-phase flow dynamics; San Francisco, CA (United 
States); 5-11 Jul 1992. Order Number DE94005664. Source: 
OSTI; NTIS; GPO Dep. 

Some of the most important and challenging problems in two- 
phase flow today have to do with the understanding and prediction 
of multidimensional phenomena, in particular, lateral phase distri- 
bution in both simple and complex geometry conduits. A prior 
review paper summarized the state-of-the-art in the understanding 
of phase distribution phenomena, and the ability to perform mecha- 
nistic multidimensional predictions. The purpose of this paper is to 
update that review, with particular emphasis on complex geometry 
conduit predictive capabilities. 


9990 (CONF-940104—3) Heat exchanger analysis for non- 
azeotropic refrigerant mixtures. Poz, M.Y. (Russian Association 
of Engineers for Heating, Ventilation, Air Conditioning, Heat Supply 
and Building Thermal Physics (ABOK), Moscow (Russian Federa- 
tion)); Conklin, J.C. Oak Ridge National Lab., TN (United States). 
[1994]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From international air 
conditioning, heating and refrigeration conference and exposition; 
New Orleans, LA (United States); 22-26 Jan 1994. Order Number 
DE94006552. Source: OSTI; NTIS; GPO Dep. 

A fundamental method for analyzing heat exchangers using pure 
refrigerants and nonazeotropic refrigerant mixtures is presented. 
The method allows for calculation of heat and mass transfer be- 
tween moist air and nonazeotropic refrigerant mixtures and predicts 
local parameters of air and mixtures. Both single and two phase 
refrigerants can be analyzed with this method. Algorithms for the 
use of this model are presented. Data and calculated thermal per- 
formance for two conventional types of air-side geometries are also 
presented. The algorithms to calculate thermal performance of heat 
exchangers can be used for either conventional or enhanced ge- 
ometries. A comparison of crossflow, cross-counterflow, and 
counterflow heat exchangers is given. The algorithms are sufficient 


for design and development of equipment using pure and mixed 
refrigerants. 


9991 (DLR-FB-92-36) Numerical investigation of laminar- 
turbulent transition in two-and three-dimensional boundary 
layers. Wagner, M. Deutsche Forschungsanstalt fuer Luft- und 
Raumfahrt e.V. (DLR), Goettingen (Germany). Inst. fuer Theoretis- 
che Stroemungsmechanik; Karlsruhe Univ. (T.H.) (Germany). 
Fakultaet fuer Maschinenbau. 1992. 113p. (In German). Order 
Number DE94746C30. Source: OSTI; NTIS (US Sales Only). 

Transition to tubulence in two- and three-dimensional boundary 
layers is investigated by temporal numerical simulations and linear 
stability analysis. Simulations which are adapted to a DLR transition 
experiment reveal a marked influence of the relative initial ampli- 
tudes of stationary and fluctuating disturbances on the transition 
process. In the late stages of transition the stability characteristics 
of the deformed mean velocity profile differ significantly from the 
stability results obtained for the laminar flow. Temporal simulation 
results can be related to the spatial disturbance development in the 
experiment and show a good agreement with measurements. To- 
wards the end of transition the crossflow vortices, developing as a 
primary instability of the laminar flow, begin to break down. Com- 
parably inexpensive simulations comprising only a few modes in 
the wall-parallel directions appear to be suitable for a quick prelimi- 
nary transition estimation. (orig.). 68 figs., 2 tabs., 81 refs. 


9992 (DLR-FB-93-02) Control of a hydrogen/oxygen- 
steam generator. Beer, S.; Willms, H. Deutsche Forschungsanstalt 
fuer Luft- und Raumfahrt e.V. (DLR), Hardthausen am Kocher 
(Germany). Inst. fuer Chemische Antriebe und Verfahrenstechnik. 
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Sep 1992. 116p. (in German). Order Number DE94738850. 
Source: OSTI; NTIS (US Sales Only). 

An H2/Oo-steam generator is capable to produce steam at a 
given thermal capacity and state after a very short period of time. 
The main components of the system are the reactor and the stor- 
age for Hz, O2 and H,O. The mathematical model should not be 
very complex in order to keep the computation time small, but it 
should be capable to describe correctly the main features of the 
system. Different strategies are proposed for the controller which 
need different computation times due to their inherent different 
complexity. For the measurement of steam temperature and the ra- 
tio of propellant supply different methods were developed and 
tested. Finally some results derived from the experimental program 
are presented and discussed. (orig.). 26 figs., 1 tab., 15 refs. 


9993 (DLR-FB—93-13) Streamwise vorticity in a turbine ro- 
tor with conical end walls. Kost, F. Deutsche Forschungsanstalt 
fuer Luft- und Raumfahrt e.V. (DLR), Goettingen (Germany). Inst. 
fuer Experimentelle Stroemungsmechanik; Goettingen Univ. (Ger- 
many). Mathematisch-Naturwissenschaftlicher Fachbereich. 1993. 
111p. (In German). Order Number DE94738870. Source: OSTI; 
NTIS (US Sales Only). 

To investigate the spatial flow structure caused by sweep and 
dihedral effects in turbomachinery blade rows, detailed measure- 
ments have been conducted in the wind-tunnel for rotating annular 
cascades of DLR-Goettingen. The special configuration investi- 
gated, consisted of a turbine rotor equipped with straight blades, a 
conical hub and a conical casing with a cone half-angle of 30 . Nu- 
merous flow data are obtained from surface pressure distributions 
at seven radial blade sections and from Laser velocimetry up- 
stream, downstream and inside the rotor. It is shown that large 
deviations from an axisymmetric surface exist in conical flow. The 
conical flow gives rise to the production of streamwise vorticity 
which results in increased flow losses. It is furthermore shown that 
the secondary flow structure is mainly determined by the rotation of 
the turbine. (orig.). 47 figs., 5 tabs., 45 refs. 


9994 (DOE/PC/90180—-T9) Numerical study of the flow of 
granular materials down an inclined plane using a model 
based on a kinetic theory approach: Quarterly report, July 1, 
1993—September 30, 1993. Pittsburgh Univ., PA (United States). 
Dept. of Mechanical Engineering. [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90180. Order Number DE94006769. Source: OSTI; NTIS; 
GPO Dep. 

Kinetic theory approaches in the formulation of rapid flows of 
granular materials have attracted considerable attention in recent 
years. There are several models which have been suggested to 
describe the rapid flow of granular materials which are derived a 
using a statistical approach. Boyle and Massoudi (1989) have writ- 
ten comprehensive survey article of the constitutive equations and 
the laws governing the flow of granular materials. A major differ- 
ence between the continuum theories discussed previously and the 
theories based on a statistical approach is the concept of “granular 
temperature” which is introduced in the latter approach. Granular 
temperature describes the fluctuating, velocity of the flow of granu- 
lar solids and in this sense is similar to the temperature in a gas 
due to the fluctuating motion of the gas molecules. However, it is 
not clear how this quantity can be measured. Several models have 
been proposed by various investigators using ideas of kinetic the- 
ory. In a previous report the governing equations for the flow of 
granular materials down an inclined plane, modeled by the consti- 
tutive theory proposed by Boyle and Massoudi (1990), were 
derived. The authors ended up with two coupled ordinary differen- 
tial equations. In this work these equations are solved as 
numerically subjected to the appropriate boundary conditions. The 
effect of various non-dimensional parameters on the volume frac- 
tion and velocity are presented in the form of graphs in this report. 


9995 (DOE/PC/90184-T12) Nuclear magnetic resonance 
studies of granular flows: Technical progress report, quarter 
ending 09/30/93. Lovelace Insts., Albuquerque, NM (United 
States). 27 Oct 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-90PC90184. Order Number 
DE94005766. Source: OSTI; NTIS; GPO Dep. 





This Technical Progress Report for the quarter ending 09/30/93 
describes work on two tasks which are part of nuclear magnetic 
resonance studies of granular flows. (1) Research has been 
directed toward improving concentration measurements under rea- 
sonably fast conditions. (2) The process continues of obtaining 
comprehensive velocity, concentration, and diffusion information at 
several angular velocities of the cylinder for seeds (mustard, 
sesame, and sunflower seeds) flowing in a half-filled cylinder. 


9996 (DOE/PC/90185—-T11) [Kinetic theory and boundary 
conditions for highly inelastic spheres]: Quarterly progress re- 
port, July 1, 1993-September 30, 1993. Richman, M. Worcester 
Polytechnic Inst., MA (United States). [1993]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90185. Order Number DE94005773. Source: OSTI; NTIS; 
GPO Dep. 

In this quarter a solution procedure is developed and numerical 
solutions are obtained for steady, fully developed, gravity-driven 
flows of identical, smooth, highly inelastic spheres down bumpy in- 
clines. The boundary value problem for these flows was described 
in detail in the previous quarterly progress report (4/1/93—6/30/93). 
Solutions to the problem had not been obtained. The solution pro- 
cedure is described in detail and numerical solutions are obtained 
that are most easily parameterized in terms of the granular temper- 
ature at the tops of the flows. To each such temperature there 
corresponds a value of mass hold-up and mass flow rate. For fixed 
coefficients of restitution, boundary bumpiness, and angle of 
inclination, the variation of mass flow rate with mass hold-up is cal- 
culated, and for a prescribed value of mass hold-up the profiles of 
solid fraction, mean velocity, normal components of the second 
moment, and normal stresses are calculated. For completeness the 
author begins by summarizing the boundary value problem, which 


was developed in greater detail in the previous quarterly report (4/ 
1/93—6/30/93). 


9997 (DOE/PC/90311-13) Characterization of multiphase 


fluid flow during air-sparged hydrocyclone flotation by X-ray 


CT: Thirteenth quarterly report: 14 August-13 November, 
1993. Miller, J.D. Utah Univ., Salt Lake City, UT (United States). 
16 Nov 1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-S0PC90311. Order Number 
DE94005758. Source: OSTI; NTIS; GPO Dep. 

The research activities during this quarter of the DOE project, 
“Characterization of Multiphase Fluid Flow During Air-Sparged Hy- 
drocyclone Flotation”, involved a detailed parametric study of the 
flotation response of the ASH, establishing an empirical correlation 
between flotation response and operating variables, and develop- 
ment of a phenomenological description of the observed 
responses. In these experiments with quartz particles, flotation re- 
sponse is essentially characterized by recovery of the solids to the 
overflow. Dimensionless variables such as the ratio of overflow 
opening area to underflow opening area, the ratio of air flow rate to 
slurry flow rate, percent solids in the feed suspension, particle size, 
inlet velocity (i.e. slurry pressure) are all of paramount importance. 
A series of experiments were designed to systematically study the 
effects of these variables on the flotation response. The radial den- 
sity distribution profiles obtained from x-ray CT measurements 
(presented in earlier quarterly reports) reflect the fluid flow behavior 
of the ASH to a great extent. Based on the results of the experi- 
mental tests an empirical model has been developed correlating 
recovery with the operating variables. 


9998 (EDF—93-NB-00070) Two-phase flow in steam 
turbines: EDF R and D division investigations. Laali, A.R. Elec- 
tricite de France (EDF), 92 - Clamart (France). May 1992. 15p. 
Order Number DE94613605. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report outlines the investigations on wet steam flows in 
steam turbines. All the softwares developed in the framework of 
these studies enables analysis of different aspects of these types 
of flows. The use of two phase codes based on 2 fluid models, 
which has achieved a sufficient progress, and the integration of the 
condensation programme in a transonic non stationary code will 
constitute a second step for these studies, enhancing what has al- 
ready been achieved in this field. 
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9999 (EDF—93-NB-00083) Hydro-acoustic excitation at low 
frequencies of industrial pipe systems by cavitating butterfly 
valves. Trollat, C. Electricite de France (EDF), 92 - Clamart 
(France). Mar 1992. 15p. (In French). Order Number DE94613606. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Cavitating valves induce important vibrations at low frequencies 
in pipe systems. In this note a model is developed in order to char- 
acterize the hydro-acoustic behavior of the cavitating valves. This 
model is based on the transfer matrix theory. This theory can be 
deduced from the linearization of the Navier-Stokes equations. The 
experimental identification and validation of the model is made by 
testing a cavitating butterfly valve. (author). 5 figs., 7 refs. 


10000 (EDF—-93-NB-00111) Modelling of turbulence in 
turbo-machines. Moulin, V. Electricite de France (EDF), 92 - Cla- 
mart (France). Dec 1992. 36p. (In French). Order Number 
DE94613607. Source: OSTI; NTIS (US Sales Only); INIS. 

To improve analysis of flow in turbo-machines, account must be 
taken of rotation and curvature when modelling turbulence. This 
bibliographical study describes the situation of existing models 
which take account of these effects, with a view to future installa- 
tion of one of these schemes in the Turbo-machines version of the 
N3S finite elements computer code. (author), 46 refs. 


10001 (ETDE-GB-601) An investigation into fouling of a 
printed circuit heat exchanger. Future Practice Report, no. 13. 
Department of Energy, London (United Kingdom). Energy Efficiency 
Office; AEA Environment and Energy, Harwell (United Kingdom); 
Heriot-Watt Univ., Edinburgh (United Kingdom). Mar 1991. 33p. Or- 
der Number DE94742894. Source: OSTI; NTIS (US Sales Only). 

Produced under the Best Practice Programme. 

A facility has been built to compare the fouling propensity of two 
heat exchangers operating with cooling water from an open cooling 
tower. Tests were carried out with a Printed Circuit Heat Exchanger 
and a heat exchanger having tube dimensions representative of a 
typical industrial shell-and-tube unit. The results of the tests showed 
that a Printed Circuit Heat Exchanger can operate satisfactorily with 
cooling water providing that the chemical treatment and filtration of 
the water is adequate. Facilities to permit backwash of the heat ex- 
changer should also be incorporated in any practical application of 
a Printed Circuit Heat Exchanger with cooling water. (Author) 


10002 (INIS-AR-052) Fluid-dynamics analysis of main 
coolant pump high pressure seals at Atucha | NPP (nuclear 
power plant). Balino, J.L. (Comision Nacional de Energia Atomica, 
San Carlos de Bariloche (Argentina). Centro Atomico Bariloche); 
Urrutia, G.A. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Dept. de Quimica de Reactores. 1993. 4p. (In English, 
Spanish). (CONF-9311167—: 21. meeting of the Argentine Associa- 
tion of Nuclear Technology, Mar del Plata (Argentina), 8-12 Nov 
1993). Order Number DE94612261. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

Short communication. 4 refs. REACTOR COOLING SYSTEMS/ 
hydrodynamics; REACTOR COOLING SYSTEMS/pumps; REAC- 
TOR COOLING SYSTEMS/seals; ATUCHA REACTOR; HIGH 
PRESSURE; LAMINAR FLOW; NAVIER-STOKES EQUATIONS; 
HYDRODYNAMICS; PUMPS; SEALS 


10003 (INIS-BR-3221) Determination of bubble parameters 
in two-phase flow. Oliveira Lira, C.A.B. de. Pernambuco Univ., 
Recife, PE (Brazil). Dept. de Energia Nuclear. 1980. 62p. (In Por- 
tuguese). Order Number DE94613608. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A development of a probe-detector system for measurement of 
bubble parameters like size, rise velocity and void fraction in two- 
phase flow is presented. The method uses an electro resistivity 
probe and a compact electronic circuit has been developed for ob- 
tain this purpose. (author). 


10004 (INIS-mf-13765, pp. E3-E4) STGEN simulations of 
top blowdown tests of RD-12 steam generator. Kim, C.S. (On- 
tario Hydro, Toronto, ON (Canada)); Liaug, W.; Stambolich, J.Y. 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 135p. 
(CONF-8606428—: 7. annual Canadian Nuclear Society confer- 
ence, Toronto (Canada), 8-11 Jun 1986). In Conference 


ERA Vol. 19, No. 4 317 





42 ENGINEERING 
4204 Heat Transfer and Fiuid Flow 


summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. BLOWDOWN/computerized — simulation; 
BLOWDOWN; COOLANT LOOPS; EVAPORATION; HEAT TRANS- 
FER; S CODES; STEAM GENERATORS; TWO-PHASE FLOW 


10005 (INIS-mf-13765, pp. H13-H19) Prediction of void 
fraction in steady horizontal stratified flow. Gulshani, P. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations). Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
135p. (CONF-8606428-: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. TWO-PHASE FLOW/void fraction; HEAT 
TRANSFER; LINEAR MOMENTUM; PIPELINES 


10006 (INIS-mf-13768, pp. 26-39) The effect of pulsed 
steam flow on reflux condensation phenomena in a nuclear 
steam generator. Obinelo, |.F. (McMaster Univ., Hamilton, ON 
(Canada). Dept. of Mechanical Engineering). Canadian Nuclear As- 
sociation, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. (CONF-9003343—-: CNA/CNS Stu- 
dent Conference, Peterborough (Canada), 23-24 Mar 1990). In 
Proceedings. 157p. Order Number DE94612685. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Reflux condensation in a long vertical tube is experimentally in- 
vestigated for both the case in which the inlet mass flow rate is 
steady and the case in which steady controlled pulsations are ap- 
plied to the inlet steam flow. The steam flow and heat removal 
capability of steady inlet steam flow reflux condensation was found 
to be severely limited by the formation of a plug of single-phase 
condensate on top of the two-phase condensing region, as a result 
of flooding at the tube inlet. Subsequently, steady controlled pulsa- 
tions were applied to the inlet steam flow, using three pulsing 
frequencies, 0.08Hz, 0.14Hz, and 0.25Hz. It was found that the 
steam jetting associated with the controlled pulsations destabilises 
the limiting water column, increasing steam flow and the heat 
removal rate by several orders of magnitude. Furthermore the ex- 
perimental results suggest that these enhanced effects are more 
pronounced as the frequency of pulsation is decreased. (15 refs., 8 
figs.). 


10007 (INIS-mf-13768, pp. 126-138) Critical heat flux on 
horizontal cylinders in a cross flow. Arifin, N. (Toronto Univ., ON 
(Canada). Dept. of Chemical Engineering and Applied Chemistry). 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1990. (CONF-9003343—: 
CNAVCNS Student Conference, Peterborough (Canada), 23-24 Mar 
1990). In Proceedings. 157p. Order Number DE94612685. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The process of boiling is of interest because of the necessity to 
transfer large heat fluxes in devices such as power generators and 
spacecraft. An important design consideration when equipment is 
chosen to operate in a boiling environment is the burnout or critical 
heat flux (CHF). This critical point separates the nucleate and film 
boiling regions. Thee film boiling region is generally characterized 
by an extremely high surface temperature. Hence, the accurate 
prediction critical heat flux is valuable in ensuring efficient and safe 
design. This paper reviews recent developments in research on crit- 
ical heat flux in a cylinder in horizontal cross flow. (9 refs., 3 figs.). 


10008 (JAERI-M-—93-133) Improvement of COBRA-TF code 
models for liquid entrainments in film-mist flow. Ezzidi, A. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Okubo, Tsutomu; Murao, Yoshio. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jul 1993. 47p. Order 
Number DE94737833. Source: OSTI; NTIS; INIS. 

Based on the investigation on the previous studies, correlations 
for the entrainment and deposition have been changed in the 
COBRA-TF code in order to improve its predictive capability for the 
entrainment/deposition phenomenon at low pressures less than 0.5 
MPa. As the first step, Sugawara’s correlations for the entrainment 
and the deposition were introduced into COBRA-TF. The calcula- 
tional results with these became in much better agreement with the 
concerned experimental data than before, but the agreement was 
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not yet satisfactory. Then, as the second step, the correlation for 
the interfacial friction factor was also changed to the Wallis’ and 
this resulted in some more improvement in the calculational results. 
However, discrepancies between calculated results and the experi- 
mental data were still in the range of about 20 %. In order to get a 
better agreement with the experimental data, a new entrainment 
correlation has been derived based on the Wuertz’s correlation and 
the Sugawara's for modification factors. The new correlation has 
one more factor than the Sugawara’s and this factor is a function 
of two Reynolds numbers for the liquid film and the relative motion 
between the vapor and the liquid film. The calculated results with 
the new entrainment correlation together with the Sugawara’s 
deposition correlation and the Wallis’ interfacial friction factor corre- 
lation are in excellent agreement with the experimental data in a 
wide range of flow conditions, indicating a significant improvement 
on the predictive capability of COBRA-TF for the entrainment/ 
deposition phenomenon. (author). 


10009 (KAERVAR-360/92) The study of two-phase critical 
flow characteristics in nuclear reactor coolant system. Chung, 
Moon Ki (Korea Atomic Energy Res. Inst., Taejon (Korea, Republic 
of)); Chang, Seok Kyu. Korea Atomic Energy Research Inst., Dae- 
duk (Korea, Republic of). Jan 1993. 84p. (In Korean). Order 
Number DE94613609. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the physical characteristics of two-phase 
critical flow whcih can be occured in a light water nuclear power 
plant during LOCA and also reviews the critical flow models and 
their applications in detail. The existing experimental data base are 
reviewed and classified. The typical critical flow models which have 
been applied to the computer code for the accident are also re- 
viewed. Some suggestions are presented for the development of 
advanced analytical models and the extension of useful experimen- 
tal database. (Author). 


10010 (LUTKDH-TKKA—1 002-1-122-1993) Absorption heat 
cycles. An experimental and theoretical study. Abrahamsson, 
K. Lund Univ. (Sweden). Dept. of Chemical Engineering. Sep 1993. 
138p. Order Number DE94613610. Source: OSTI; NTIS; INIS. 

A flow sheeting programme, SHPUMP, was developed for simu- 
lating different absorption heat cycles. The programme consists of 
ten different modules which allow the user to construct his own ab- 
sorption cycle. The ten modules configurate evaporators, 
absorbers, generators, rectifiers, condensers, solution heat ex- 
changers, pumps, valves, mixers and splitters. Seven basic and 
well established absorption cycles are available in the configuration 
data base of the programme. A new Carnot model is proposed 
heat cycles. Together with exergy analysis, general equations for 
the Carnot coefficient of performance and equations for thermody- 
namic efficiency, exergetic efficiency and exergy index, are 
derived, discussed and compared for both absorption heat pumps 
and absorption heat transformers. Utilizing SHPUMP, simulation re- 
sults are presented for different configurations where absorption 
heat cycles are suggested to be incorporated in three different unit 
operations within both pulp and paper and oleochemical industries. 
One of the application studies reveled that an absorption heat 
transformer incorporated with an evaporation plant in a major pulp 
and paper industry, would save 18% of the total prime energy con- 
sumption in one of the evaporation plants. It was also concluded 
that installing an absorption heat pump in a paper drying plant 
would result in steam savings equivalent to 12 MW. An experimen- 
tal absorption heat transformer unit operating with self-circulation 
has been modified and thoroughly tested. A reference heat trans- 
former plant has been designed and installed in a major pulp and 
paper mill where it is directly incorporated with one of the evapora- 


tion plants. Preliminary plant operation data are presented. 72 refs, 
63 figs, 33 tabs. 


10011 


(WAPD-T-—2976) Void fraction measurements using 
neutron radiography. Glickstein, S.S.; Vance, W.H.; Joo, H. West- 
inghouse Electric Corp., West Mifflin, PA (United States). Bettis 
Atomic Power Lab. [1992]. 18p. Sponsored by USDOE, Washing- 


ton, DC (United States), DOE Contract AC11-93PN38195. 
(CONF-921102-64: Joint American Nuclear Society/European Nu- 
clear Society (ANS/ENS) international meeting on fifty years of 
controlled nuclear chain reaction: past, present, and future; Topical 





meeting on advances in reactor physics, Chicago, IL (United S Or- 
der Number DE94002522. Source: OSTI; NTIS; INIS; GPO Dep. 

Real-time neutron radiography is being evaluated for studying 
the dynamic behavior of two phase flow and for measuring void 
fraction in vertical and inclined water ducts. This technique pro- 
vides a unique means of visualizing the behavior of fluid flow 
inside thick metal enclosures. To simulate vapor conditions encoun- 
tered in a fluid flow duct, an air-water flow system was constructed. 
Air was injected into the bottom of the duct at flow rates up to 0.47 
V/s (1 cfm). The water flow rate was varied between 0-3.78 I/m (0- 
1 gpm). The experiments were performed at the Pennsylvania 
State University nuclear reactor facility using a real-time neutron 
radiography camera. With a thermal neutron flux on the order of 
10®n/cm?2/s directed through the thin duct dimension, the dynamic 
behavior of the air bubbles was clearly visible through 5 cm (2 in.) 
thick aluminum support plates placed on both sides of the duct 
wall. Image analysis techniques were employed to extract void 
fractions from the data which was recorded on videotape. This 
consisted of time averaging 256 video frames and measuring the 
gray level distribution throughout the region. The distribution of the 
measured void fraction across the duct was determined for various 
air/water mixtures. Details of the results of experiments for a vari- 
ety of air and water flow conditions are presented. 
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Refer also to citation(s) 8428, 8624, 9688, 9689, 9708, 10218, 
10231, 10248 


10012 (ANL/ET/CP—80539) Application of laser scattering 
for detection of surface and subsurface defects in Si,N, com- 
ponents. Steckenrider, J.S.; Ellingson, W.A. Argonne National 
Lab., IL (United States). [1994]. 15p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-940135—-1: 18. annual conference on 
composites and advanced ceramics, Cocoa Beach, FL (United 
States), 9-14 Jan 1994). Order Number DE94005131. Source: 
OSTI; NTIS; GPO Dep. 

SigN4 ceramics are currently primary materials of choice in struc- 
tural applications because of their mechanical and thermal 
properties. However, the lifetimes of these ceramic components — 
especially those that experience contact fatigue (e.g., bearings) — 
are most affected by defects such as voids, inclusions, or mi- 
crostructural variations in the surface or near-surface (< 200um) 
region. Thus, a technique is desired for the rapid detection and 
quantification of both surface and subsurface defects. Because 
SigN4 can partially transmit visible (and IR) light, the authors have 
applied laser scattering to the analysis of various SizN, materials 
in several component shapes. Using polarization techniques to in- 
dependently analyze surface and subsurface material, they have 
detected defects as deep as 100um below the surface. Other 
methods such as X-ray CT and SEM analysis have further sub- 
stantiated these results. 


10013 


(DOE/CE/23810-35) Accelerated screening methods 
for predicting lubricant performance in refrigerant compres- 


sors: Progress report, May 1, 1993-December 31, 1993. 
Cusano, C. (Univ. of Illinois, Urbana, IL (United States). Dept. of 
Mechanical and Industrial Engineering). Air-Conditioning and Re- 
frigeration Technology Inst., Inc., Arlington, VA (United States); 
Illinois Univ., Urbana, IL (United States). Dept. of Mechanical and 
Industrial Engineering. Jan 1994. 52p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91CE23810. 
Order Number DE94005879. Source: OSTI; NTIS; GPO Dep. 

As part of an overall testing program to identify more effective 
bench testers for screening oils for compressors, a comparison is 
made in this report between data obtained from a Falex specimen 
tester and those obtained from a high pressure tribometer (HPT). 
The Falex data were supplied by three compressor manufacturers. 
These data were mainly obtained by bubbling refrigerants through 
the oil, whereas, the data from the HPT are based on environmen- 
tal (temperature and pressure) found in specific contacts in 
compressors. The same contact geometries and materials are 
used for both the Falex and the HPT tests. The main purpose of 
this comparison is to see if the controlled environment and the 


42 ENGINEERING 
4205 Materials Testing 


lower loads used with the HPT produces different rankings than 
that obtained from the Falex tests. In general, the results obtained 
from the HPT did not always correlate with each other and those 
obtained from the Falex tester. These findings are discussed in de- 
tail in this report. 


10014 (EDF—93-NB-00073) Pulsed eddy currents: principle 
and applications. Bernard, A.; Coutanceau, N. Electricite de 
France (EDF), 92 - Clamart (France). Apr 1993. 16p. (in French). 
Order Number DE94613734. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Eddy currents are widely used as a non destructive testing tech- 
nique specially for heat exchanger testing. The specificities of 
pulsed eddy current testing are analyzed in terms of probe design 
and signal processing. The specific applications are detailed. They 
are divided in two parts. First part, deals with the two main applica- 
tions of the high peak energy supplied to the probe. One concerns 
the design of focused probes used for the detection of small de- 
fects in irradiated fuel rods. The other concerns the saturation of 
ferromagnetic materials in order to test the full thickness of the ex- 
changer tubes. Second part, deals with applications of the wide 
and low frequency spectrum generated by the pulse source. It 
enables the testing of thick materials, and the detection of sub- 
surface defects. It has been tested on austenitic steel (nuclear 
pressure vessel nozzle), multilayered structures of aluminium alloys 
(aeronautics) and sleeved structures (nuclear pressure vessel head 
penetrations through thermal sleeves). 


10015 (EDF—93-NB-00096) Ultrasonic testing of cast stain- 
less steel components. Boveyron, C.; Villard, D.; Boudot, R. 
Electricite de France (EDF), 92 - Clamart (France). Jun 1992. 10p. 
Order Number DE94613735. Source: OSTI; NTIS (US Sales Only); 
INIS. 

To provide a diverse mean for the inspection of French PWR 
Cast Stainless Steel components (piping, elbows, pump bowls), 
EDF has undertaken a research programme to improve the perfor- 
mances of ultrasonic testing method of these components. We 
present in this paper the quantification of the capabilities of an 
ultrasonic procedure using optimized contact probes in order to de- 
termine the application field of this UT procedure. On a large variety 
of products representative of cast components, we have studied 
the different macrostructures that can occur, their influence on the 
ultrasonic propagation and the capabilities of the ultrasonic method 
on representative blocks that contain artificial defects. Depending 
upon the chemical composition, fine structures with predominantly 
austenitic equiaxe grains or coarse structures with only columnar 
grains can occur. The ultrasonic propagation is very inhomoge- 
neous in the coarse columnar grain structures. In fine structures, 
ultrasonic propagation is more homogeneous, with sometimes high 
acoustic attenuation of background noise. Since a stable echo is 
preferred to a disturbed one, we consider that these materials are 
easier to control. We have seen that materials that are prone to 
thermal ageing embrittlement, which belong to fine structures, can 
be correctly inspected until 50 mm depth. (author). 6 figs., 9 refs. 


10016 (EDF-93-NB-00098) A neural network approach for 
radiographic image classification in NDT. Lavayssiere, B. Elec- 
tricite de France (EDF), 92 - Clamart (France). May 1993. 13p. (In 
French). Order Number DE94613736. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Radiography is used by EDF for pipe inspection in nuclear power 
plants in order to detect defects. The radiographs obtained are 
then digitized in a well-defined protocol. The aim of EDF consists 
of developing a non destructive testing system for recognizing de- 
fects. In this note, we describe the recognition procedure of areas 
with defects. We first present the digitization protocol, specifies the 
poor quality of images under study and propose a procedure to en- 
hance defects. We then examine the problem raised by the choice 
of good features for classification. After having proved that statisti- 
cal or standard textural features such as homogeneity, entropy or 
contrast are not relevant, we develop a geometrical-statistical ap- 
proach based on the cooperation between signal correlations study 
and regional extrema analysis. The principle consists of analysing 
and comparing for areas with defects and without any defect, the 
evolution of conditional probabilities matrices for increasing neigh- 
bourhood sizes, the shape of variograms and the location of 
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regional minima. We demonstrate that anisotropy and surface of 
series of ‘comet tails’ associated with probability matrices, vari- 
ograms slope and statistical indices, regional extrema location, are 
features able to discriminate areas with defects from areas without 
any. The classification is then realized by a neural network, which 
structure, properties and learning mechanisms are detailed. Finally 
we discuss the results. (author). 5 figs., 21 refs. 


10017 (EUR-14698) Flaw acceptance criteria taking into 
consideration the NDT: radiographic and ultrasonic testing. 
Analysis through the fracture mechanics methods. Capurro, E. 
(Ansaldo SpA, Genoa (Italy)); Alicino, F.; Corvi, A.; Reale, S. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1993. 96p. Contract RA1-01151. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The present study compares and evaluates the flaw acceptance 
criteria of the non-destructive inspections meeting European Com- 
munity standards, through the application of the fracture mechanics 
methods that were determined and verified by the previous activity. 
Some choices were made; these, however, do not change the gen- 
eral validity of the conclusions. Shaved full-penetration butt welds 
of Class 1 components making up the primary circuit were consid- 
ered and the following parameters varied: standards: French, 
German, Italian (ASME Ill) and UK; material: AISI 316 and low al- 
loy steei A 533; base material and weld metal; temperature: RT, 
370 deg C for the austenitic and 260 deg C for the ferritic steel; ul- 
trasonic and radiographic methods; defect position: surface and 
internal; stress condition: situations with different primary and sec- 
ondary stresses. From a preliminary examination of this study it is 
evident that the large quantity of results available and the 
abundance of information contained therein make a simple and ex- 
haustive synthesis difficult. in fact, different analyses are possible 
and we have, therefore, limited the research to activities to perform 
a comparison and a general evaluation of the acceptance criteria 
of the non-destructive testing. (authors). 57 refs., 25 figs., 11 tabs. 


10018 (IKE-6-128) Novel energy-selective method for 


spectral correction in fast neutron computer tomography. 
Siegel, C.G. Stuttgart Univ. (Germany). Inst. fuer Kernenergetik 
und Energiesysteme. Mar 1993. 164p. (In German). Order Number 
DE94739006. Source: OSTI; NTIS (US Sales Only); INIS. 

The method is based on the concept of recording the spectral 
shifting in the pulse height spectrum in addition to the integral 
counting rate and to correct it depend on this shifting. The source 


used emits neutron- and gamma-ray, therefore a correction 
scheme which corrects the projection values for both types of radi- 
ation must be considered. In order to investigate the effects of 
spectral shifting and to develop the new correction method a pro- 
gram system including Monte-Carlo, numerical and analytical 
codes was implemented, which allows the simulation of single 
transmissions and even a whole set of projection values for recon- 
struction of CT-images. On the hardware side, the coupling of a 
spectroscopic and a neutron/gamma discrimination unit make the 
experimental determination of the shifting in the separated neutron- 
and gamma spectrum and the subsequent processing of the trans- 
mission values possible. By comparing CT-images reconstructed 
from spectral corrected and uncorrected projection values for both 
simulated and measured data, the applicability of the new spectral 
correction method is demonstrated. This is true for homogenous 
and inhomogenous test objects. The method has also been applied 
for the first time to objects having non uniform density. (orig.) 


10019 (INIS-mf-14153) Fraunhofer Institute for Nonde- 
structive Testing. Annual report 1991. Fraunhofer-institut fuer 
Zerstoerungsfreie Pruefverfahren, Saarbruecken (Germany). 1992. 
98p. (In German). Order Number DE94738906. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Non-destructive testing is used as a tool for securing quality in 
the development and production of industrial products and in plant 
and process monitoring. The physical and metrological basics of 
suitable measuring methods are worked out, and test and handling 
systems are developed, which are then qualified according to exist- 
ing regulations. Besides the methods for macroscopic error 
detection, high-resolution y-zfP methods for following material de- 
velopment and for material characterization are worked on and 
utilized. The primary aim of the work is to secure the quality of 


320 ERA Vol. 19, No. 4 


industrial products. The more important individual aims are to de- 
velop methods for macrographic examinations for ensuring the safe 
operation of components subject to the Pressure Vessel Code, the 
nuclear energy regulations and comparable ordinances, plant moni- 
toring, to ensure basic safety in the utilization of materials, process 
control and monitoring with regard to quality criteria and to perform 
damage analyses. (orig.) 


10020 (INIS-RU-368, pp. 85-88) The facility for irradiation 
in mechanically stressed state and their subsequent tensile 
testing in the cryogenic channel of nuclear reactor. Lapiashvili, 
Eh.S.; Vadachkoriya, L.A.; Asatiani, M.T. Tsentral’ny) Nauchno- 
issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
issledovanij po Atomnoj Nauke i Tekhnike, Moscow (Russian Fed- 
eration). 1990. 115p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94611728. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describe the in-reactor facility and its operation 
principle designed for studies of the concerted action of neutron ir- 
radiation and mechanical loads on mechanical properties of metals 
and alloys. The facility enables one to irradiate simultaneously six 
microsamples and alloys from which three samples are loaded by 
equal tensile stresses and are irradiated in stressed state and the 
rest are irradiated in libre state at temperatures from 20 to 400 K. 
After the required doze is reached the irradiated samples are un- 
loaded and then all the samples are tensile tested in turn. The 
measurement results are recorded automatically by the two- 
coordinate recorder. The maxumum tensile stress of the facility is 
4000 H and the maxumum displacement of the movabie grip 
equals 7x10-% m. 4 refs., 7 figs. 


10021 (IS-T-1626) Computer modeling on neutron radiog- 
raphy. Groth, T. Ames Lab., IA (United States). Jul 1993. 81p. 
Sponsored by Federal Aviation Administration, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE94006032. Source: OSTI; NTIS; INIS; GPO Dep. 

This report neutron radiography measuring methods and the 
neutron radiography model. 


10022 (UCRL-JC—112603) Dynamic thermal tomography for 
nondestructive inspection of aging aircraft. Del Grande, N.K.; 
Dolan, K.W.; Durbin, P.F.; Gorvad, M.R.; Shapiro, A.B. Lawrence 
Livermore National Lab., CA (United States). Nov 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930722-57: Annual meeting of 
the Society of Photo-Optical Instrumentation Engineers (SPIE), San 
Diego, CA (United States), 11-16 Jul 1993). Order Number 
DE94005366. Source: OSTI; NTIS; GPO Dep. 

The authors apply dual-band infrared (DBIR) imaging as a dy- 
namic thermal tomography tool for wide area inspection of a 
Boeing 737 aircraft and several Boeing KC-135 aircraft panels. The 
analyses are discussed in this report. After flash-heating the aircraft 
skin, they record synchronized DBIR images every 40 ms, from on- 
set to 8 seconds after the heat flash. They analyze selective DBIR 
image ratios which enhance surface temperature contrast and 
remove surface-emissivity clutter. The Boeing 737 and KC-135 air- 
craft fuselage panels have varying percent thickness losses from 
corrosion. They established the correlation of percent thickness 
loss with surface temperature rise (above ambient) for a partially 
corroded F-18 wing box structure and several aluminum plates 
which had 6 to 60% thickness losses at milled flat-bottom hole 
sites. Based on this correlation, lap splice temperatures rise 1C per 
24 + 5% material loss at 0.4 s after the heat flash. They tabulate 
and map corrosion-related percent thickness loss effects for the riv- 
eted Boeing 737, and the riveted Boeing KKC-135. They map the 
fuselage composite thermal inertia, based on the (inverse) slope of 
the surface temperature versus inverse square root of time. Com- 
posite thermal inertia maps characterized shallow skin defects 
within the lap splice at early times (< 0.3 s) and deeper skin 
defects within the lap splice at late times (> 0.4 s). Late time com- 
posite thermal inertia maps depict where  corrosion-related 
thickness losses occur (e.g., on the inside of the Boeing 737 lap 
splice, beneath the galley and the latrine). Lap splice sites on a 
typical Boeing KC-135 panel with low composite thermal inertia val- 
ues had high skin-thickness losses from corrosion. 





10023 (WSRC-MS—92-612) Flowpath evaluation and recon- 
naisance by remote field Eddy current testing. Smoak, A.E.; 
Zollinger, W.T. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1993]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE94006673. Source: OSTI; NTIS; GPO Dep. 

This document describes the design and development of FER- 
RET (Flowpath Evaluation and Reconnaisance by Remote-field 
Eddy current Testing). FERRET is a system for inspecting the steel 
pipes which carry cooling water to underground nuclear waste stor- 
age tanks. The FERRET system has been tested in a small scale 
cooling pipe mock-up, an improved full scale mock-up, and in flaw 
detection experiments. Early prototype designs of FERRET and the 
FERRET launcher (a device which inserts, moves, and retrieves 
probes from a piping system) as well as the field-ready design are 
discussed. 


4210 Combustion Systems 
Refer also to citation(s) 8086, 8096, 8664, 11343 


10024 (CONF-930787-, pp. 246-253) Development of an in- 
dustrial pulverized coal low-NO, burner. Loftus, P.J. (Arthur D. 
Little, Inc., Cambridge, MA (United States)); Syska, AJ.; Beer, 
J.M.; Lewis, P.F. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. From 9. annual coal preparation, utilization, 
and environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

Arthur D. Little, Inc., jointly with its university partner, the Massa- 
chusetts Institute of Technology, and its industrial partner, Hauck, 
is developing a low NO, pulverized coal burner for use in industrial 
processes, including whose which may require preheated air or 
oxygen enrichment. Successful development of this burner will al- 
low greater use of coal in the industrial sector, which is currently 
dominated by oil and gas. The burner design incorporates three 
proven NO, control strategies: air staging, flue gas recirculation; 
and re-burning. A survey has been made of industrial coal use and 
selection of a test fuel has been made based on this survey. De- 
tailed modelling of key aspects of the burner NO,-control approach 
has been performed using one-dimensional coal pyrolysis and 
combustion models and chemical kinetics models. The analyses 
performed to date indicate the importance of using a fine coal 
grind, in order to achieve rapid and essentially complete carbon 
conversion and fuel nitrogen evolution in the rich zone. 


10025 (CONF-930787-, pp. 270-277) A coal-fired combus- 
tion system for industrial process heating applications. Hnat, 
J.G. (Vortec Corp., Collegeville, PA (United States)); Myles, P.T. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
1993. From 9. annual coal preparation, utilization, and environmen- 
tal control contractors’ conference; Pittsburgh, PA (United States); 
19-22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DES93019830. Source: OSTI; NTIS. 

This advanced combustion system research program is for the 
development of innovative coal-fired process heaters which can be 
used for high temperature melting, smelting, recycling, and refining 
processes. The advanced process heaters are being based on an 
advanced Combustion and Melting System (CMS) patented by 
Vortec Corp. The process heater systems to be developed have 
multiple use applications; however, the Phase Ill research effort is 
being focused on the development of a process heater system to 
be used for producing glass products from boiler ashes and other 
industrial wastes. This coal-fired process heater system is unique 
in several important aspects. The important advantages of the 
technology are as follows: (1) significantly lower capital cost as 
compared to conventional gas/oil-fired and electric furnaces; (2) 
substantially higher thermal efficiency as compared to conventional 
gas/oil-fired melting furnaces; (3) satisfaction of projected future 
emission requirements for NO,, SO, and particulates; (4) the 
process heater system has a degree of operational flexibility un- 
matched by conventional fossil fuel fired melting systems. Several 
of the unique operational capabilities of this innovative technology 


42 ENGINEERING 
4210 Combustion Systems 


include: Multi-fuel use capability (including coal, coal slurry, petro- 
coke, oil and gas), rapid product changeover, and rapid startup/ 
shutdown. A summary of the work to date is given and future plans 
are discussed. 


10026 (CONF-930787-, pp. 287-294) Demonstration of a 
high efficiency advanced coal combustor for an industrial 
boiler. Rini, M.J.; Jennings, P.L.; McGowan, J.G. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). 1993. DOE 
Contract AC22-91PC91160. From 9. annual coal preparation, 
utilization, and environmental control contractors’ conference; Pitts- 
burgh, PA (United States); 19-22 Jul 1993. In Ninth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 702p. Order Number DES3019830. Source: 
OSTI; NTIS. 

The application of coal or coal-based fuels to industrial boilers 
represents a major challenge to combustion engineers to achieve 
both high combustion efficiency and NO, emissions control in the 
restricted volumes of gas/oil designed combustion chambers. Re- 
cent advances in coal firing technology, however, have produced 
significant breakthroughs in the successful application to industrial 
boilers. In general, a retrofit coal system must be designed to be 
extremely flexible regarding fuel type, fuel quality (i.e., ash level), 
flame shaping, turndown and emissions control. Depending on the 
original design fuel of the candidate conversion boiler, several coal 
fuel options can be considered. The choice is largely determined 
by available furnace volume and tube bank spacing. The recent 
tests at Combustion Engineering have demonstrated the effective 
control of NOx, high combustion efficiency, acceptable fan head re- 
quirements, flame shaping capability and turndown required of a 
commercial retrofit coal burner. It is expected that the long term 
operation at Penn State will yield the technical and economic data 
required to confirm commercial viability of the system. It will be 
shown that cost effective, environmentally acceptable micronized 
coal systems can be used to displace premium fuels such as gas 
and oil in industrial combustion applications. It is envisioned that 
widespread application of this technology will contribute signifi- 
cantly to the balanced use of our energy resources and reduce our 
dependence on imported oil. 


10027 (CONF-930787-, pp. 295-303) Development and test- 
ing of commercial-scale coal-fired pulse combustion systems. 
Chandran, R.R. (Manufacturing and Technology Conversion Inter- 
national, Inc., Baltimore, MD (United States)); Duqum, J.N.; 
Eylenbekov, R.; Yu, L.; Shen, W. USDOE Pittsburgh Energy 
Technology Center, PA (United States). 1993. DOE Contract AC22- 
90PC90155. From 9. annual coal preparation, utilization, and 
environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. In Ninth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 702p. Order Number DE93019830. Source: OSTI; NTIS. 

A nominal 5 MMBtu/hr pulse coal combustor has been retrofitted 
to a 125-hp fire-tube boiler and the system has been configured for 
space heating. Preliminary system tests have been performed first 
with natural gas and then with coal at firing rates up to 7.5 MMBtu/ 
hr. The combustor has exhibited good combustion and thermal per- 
formance. The integrated system comprising the pulse combustor, 
boiler and space heating units has operated successfully and effi- 
ciently and with automatic start-up. Preparation for proof-of-concept 
testing is underway. 


10028 (CONF-930787-, pp. 304-311) Development of a coal 
water slurry fired commercial scale space heating system. 
Litka, A.F. (Tecogen, Waltham, MA (United States)); Breault, R.W. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
1993. From 9. annual coal preparation, utilization, and environmen- 
tal control contractors’ conference; Pittsburgh, PA (United States); 
19-22 Jul 1998. In Ninth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

Development and demonstration of the Coal-Water Slurry 
(CWS)-fired space heating system is being carried out over a 39- 
month period. During the first stage, which covered the first 14 
months, the program activities focused on component development 
and system integration. The second stage involved proof-of- 
concept testing, which took place over a 10 month period. The final 
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stage, which is currently underway, involves testing and demon- 
strating the integrated system in an actual installation. This final 
phase will continue through the winter of 93/94. In addition to the 
subsystems and equipment making up the integrated space heat- 
ing system, a fuel preparation system has also been included as 
part of the demonstration effort. It is recognized that CWS fuel is 
not easily obtained or widely produced at this time. To ensure a 
supply of CWS for the program and also to demonstrate that CWS 
can be economically produced, a slurry preparation facility has 
been set up and is producing slurry for heating system operation. It 
is recognized that to get CWS fuel into the commercial scale 
marketplace, it will take a combined effort to develop both the com- 
bustion equipment and fuel supply simultaneously. The combustor 
which can be generally described as an inertial reactor with inter- 
nal separation, IRIS, has demonstrated combustion efficiencies of 
over 99% using CWS fuels without the need for preheated air or 
fine atomization. The combustor concept employs centrifugal forces 
combined with a staged combustion process to achieve high car- 
bon conversion efficiencies. The combustion chamber is divided 
into multiple zones by partitions to retard the axial flow of unburned 
coal particles over a given size. 


10029 (CONF-930787—, pp. 312-319) Krakow clean fossil 
fuels and energy efficient project. Pierce, B.L. (Brookhaven Na- 
tional Lab., Upton, NY (United States)); Butcher, T.A. USDOE 
Pittsburgh Energy Technology Center, PA (United States). 1993. 
From 9. annual coal preparation, utilization, and environmental 
control contractors’ conference; Pittsburgh, PA (United States); 19- 
22 Jul 1993. In Ninth annual coal preparation, utilization, and 
environmental contro! contractors conference: Proceedings. 702p. 
Order Number DE93019830. Source: OSTI; NTIS. 

Almost half of the energy used for heating in Krakow is supplied 
by low-efficiency boilerhouses and home coal stoves. Within this 
town, there are more than 1,300 boilerhouses with a total capacity 
of 1,071 MW, and about 100,000 home furnaces with a total ca- 
pacity of about 300 MW. More than 600 boilerhouses and 60 


percent of the home furnaces are situated near the city center. 
These facilities are referred to as “low emission sources” because 
they have low stacks. They are the primary sources of particulates 
and hydrocarbons in the city, and major contributors of sulfur diox- 
ide and carbon monoxide. The support for Eastern European 
Democracy (SEED) Act of 1989 directed the US DOE to undertake 
an equipment assessment project aimed at developing the capabil- 


ity within Poland to manufacture or modify industrial-scale 
combustion equipment to utilize fossil fuels cleanly. This project is 
being implemented in Krakow as the “Krakow Clean Fossil Fuels 
and Energy Efficiency Project.” Funding is provided through the US 
Agency for International Development (AID). The project is being 
conducted in a manner that can be generalized to all of Poland 
and to the rest of Eastern Europe. The project is described and re- 
sults to date are discussed. 


10030 (UCRL-JC—115048) Numerical simulation of radiative 
heat loss in an experimental burner. Cloutman, L.D. (Lawrence 
Livermore National Lab., CA (United States)); Brookshaw, L. 
Lawrence Livermore National Lab., CA (United States). Sep 1993. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-931076—1: Fall meeting of the 
Western States Section of the Combustion Institute, Menlo Park, 
CA (United States), 18-19 Oct 1993). Order Number DE94002016. 
Source: OSTI; NTIS; GPO Dep. 

We describe the numerical algorithm used in the COYOTE two- 
dimensional, transient, Eulerian hydrodynamics program to allow 
for radiative heat losses in simulations of reactive flows. The model 
is intended primarily for simulations of industrial burners, but it is 
not confined to that application. It assumes that the fluid is optically 
thin and that photons created by the fluid immediately escape to 
free space or to the surrounding walls, depending upon the appli- 
cation. The use of the model is illustrated by simulations of a 
laboratory-scale experimental burner. We find that the radiative 
heat losses reduce the local temperature of the combustion prod- 
ucts by a modest amount, typically on the order of 50 K. However, 
they have a significant impact on NO, production. 
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4220 Mining and Underground Engineering 
Refer also to citation(s) 8268 


10031 (DOE/MC/28252-3514) Technology assessment of 
vertical and horizontal air drilling potential in the United 
States: Final report. Carden, R.S. Grace, Shursen, Moore and 
Associates, Amarillo, TX (United States). 18 Aug 1993. 94p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-92MC28252. Order Number DE94000044. Source: OSTI; 
NTIS; GPO Dep. 

The objective of the research was to assess the potential for ver- 
tical, directional and horizontal air drilling in the United States and 
to evaluate the current technology used in air drilling. To accom- 
plish the task, the continental United States was divided into 
drilling regions and provinces. The map in Appendix A shows the 
divisions. Air drilling data were accumulated for as many provinces 
as possible. The data were used to define the potential problems 
associated with air drilling, to determine the limitations of air drilling 
and to analyze the relative economics of drilling with air versus 
drilling mud. While gathering the drilling data, operators, drilling 
contractors, air drilling contractors, and service companies were 
contacted. Their opinion as to the advantages and limitations of air 
drilling were discussed. Each was specifically asked if they thought 
air drilling could be expanded within the continental United States 
and where that expansion could take place. The well data were 
collected and placed in a data base. Over 165 records were col- 
lected. Once in the data base, the information was analyzed to 
determine the economics of air drilling and to determine the limiting 
factors associated with air drilling. 


4250 Power Cycles 
Refer also to citation(s) 9483 
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Refer also to citation(s) 8471, 9119, 9162, 9163, 9580, 9583, 
9626, 9745, 9746, 9756, 9762, 9768, 9791, 9798, 9959, 9969, 
10115, 10122, 10186, 10200, 10208, 10210, 10233, 10236, 10253, 
10308, 11029 


10032 (BNL—49651) Towards short wavelengths FELs 
workshop. Ben-Zvi, |.; Winick, H. Brookhaven National Lab., Up- 
ton, NY (United States). [1993]. 98p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9305307—: Towards short wavelength free-electron lasers 
(FELs) workshop, Upton, NY (United States), 21-22 May 1993). 
Order Number DE94004346. Source: OSTI; NTIS; INIS; GPO Dep. 
This workshop was caged because of the growing perception in 
the FEL source community that recent advances have made it pos- 
sible to extend FEL operation to wavelengths about two orders of 
magnitude shorter than the 240 nm that has been achieved to 
date. In addition short wavelength FELs offer the possibilities of ex- 
tremely high peak power (several gigawatts) and very short pulses 
(of the order of 100 fs). Several groups in the USA are developing 
plans for such short wavelength FEL facilities. However, reviewers 
of these plans have pointed out that it would be highly desirable to 
first carry out proof-of-principle experiments at longer wavelengths 
to increase confidence that the shorter wavelength devices will in- 
deed perform as calculated. The need for such experiments has 
now been broadly accepted by the FEL community. Such experi- 
ments were the main focus of this workshop as described in the 
following objectives distributed to attendees: (1) Define measure- 
ments needed to gain confidence that short wavelength FELs will 
perform as calculated. (2) List possible hardware that could be 
used to carry out these measurements in the near term. (3) Define 
a prioritized FEL physics experimental program and suggested 
timetable. (4) Form collaborative teams to carry out this program. 


10033 (DOE/DP/40200-277) LLE Review quarterly report 
July-September 1993: Volume 56. Hutchison, RJ. (ed.). 
Rochester Univ., NY (United States). Lab. for Laser Energetics. 
[1993]. 68p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC03-85DP40200 ; FC03-92SF19460. Or- 
der Number DE94005995. Source: OSTI; NTIS; GPO Dep. 





This volume of the LLE Review, covering the period 
July-September 1993, contains articles on self-focusing of broad- 
bandwidth laser light with angular dispersion, laser patterning of 
thin-film circuits, and construction of foam-shell fusion targets. Re- 
ports on the detailed designs of major subsystems of the OMEGA 
Upgrade and on the continuing activation of the upgraded Glass 
Development Laser system are summarized. Descriptions of re- 
search proposals for NLUF are also included in this issue. 
Highlights of the research reported in this issue are: Previous in- 
vestigations of self-focusing behavior of broad-bandwidth laser light 
without angular dispersion showed only slight differences when 
compared to laser light with angular dispersion. A new, numerical 
investigation of self-focusing with applied angular dispersion shows 
the development of transverse amplitude modulation, which can act 
to enhance or impede instantaneous self-focusing. Averaging over 
one period of phase modulation with imposed bandwidth shows 
consistent smoothing of the beam, nearly replicating the original 
spatial profile, including smoothing of induced perturbations due to 
laser-system imperfections. A continuous-wave argon-ion laser 
beam is focused onto a Y-Ba-Cu-O thin-film circuit. The laser 
beam selectively heats the epitaxy, which enriches oxygen in irra- 
diated regions alongside depleted regions. Oxygen enrichment 
results in the formation of superconducting regions, while oxygen 
depletion results in semiconducting regions. This maskless opera- 
tion yields applications in microbridges,coplanar transmisson lines, 
field-effect transistors, and photoconductive switches. One tech- 
nique to form thick fusion fuel layers is to use a low-density 
polymer or aerosol foam matrix to hold the liquid DT. This issue 
summarizes the results of a collaborative experiment conducted at 
the Institute for Laser Engineering (ILE) to fabricate foam-shell tar- 
gets with plastic-layer overcoats. 


10034 (DOE/ER/1302S-T3) Remote pumping of solid state 


lasers with nuclear driven fluorescers: Final report, October 1, 
1990—March 31, 1993. Prelas, M.A. Missouri Univ., Columbia, MO 
(United States). Dept. of Nuclear Engineering. 30 Nov 1993. 33p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER13029. Order Number DE94004846. Source: 
OSTI; NTIS; GPO Dep. 

Development of an electron density model, microwave propaga- 
tion mode] and power density model was completed for various 
visible excimer gas media including the xenon oxide excimer 
(XeO"*). In addition, a heat transfer model has been developed. 
Optimization of a microwave pumped excimer lamp has begun and 
the results indicate that high frequency modes can be excited 
efficiently. A model for power density in the cavity has been devel- 
oped and indicates that 111 modes appear to be the most uniform. 
A He® excited nuclear “pumped” lamp was built to take spectra of 
gas mixtures in a reactor environment. The effects of nuclear radia- 
tion on optical materials was examined from 350 nm to 950 nm. 
The results demonstrated that radiation effects are nonlinear with 
power. Additionally, radiation damage was strongest in the UV 
bandwidth. Studies were also made of radiation induced fluores- 
cence. A method was developed to subtract radiation induced 
fluorescence from the fluorescence signal in the lamp. Using the 
results of radiation induced absorption and radiation induced fluo- 
rescence, a technique for determining absolutely calibrated spectra 
from the lamp was developed. Absolutely calibrated spectra from 
He, He-Ar, He-Xe, and He-Kr were taken. The results from this 
study were compared to electrically driven flashlamps. A heat pipe 
for a reactor experimentation with alkali metals was developed. 
Several experiments were run using the heat pipe filled with 5 
grams of sodium. Radiation from the violet bands of sodium at 
around 436 nm was expected. Indeed observations of emission at 
436 nm were made. The overall results of this work were: (1) de- 
velopment of a microwave excitation system which approximated 
nuclear “pumping.” (2) Development of methods to compensate for 
radiation induced absorption and radiation induced fluorescence in 
optical systems in high radiation environments. (3) Development of 
methods to obtain absolutely calibrated spectra from light. 


10035 (LA-12687-MS) High-power microwave-tube trans- 
mitters. North, W. Los Alamos National Lab., NM (United States). 
Jan 1994. 385p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
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Number DE94005340. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

High-Power Microwave-Tube Transmitters describes in detail 
high-power microwave-tube transmitters and the various subsys- 
tems that comprise them. Relying on his long experience as a 
designer of radar systems and rf stations for particle accelerators, 
the author also imparts lessons he has learned from his work and 
opinions he has formed on the transmitter design. 


10036 (LA-SUB-93-310) Long pulse chemical laser: Final 
technical report. Bardon, R.L. (and others); Breidenthal, R.E.; 
Buonadonna, V.R. Los Alamos National Lab., NM (United States); 
Boeing Aerospace Co., Seattle, WA (United States). Feb 1989. 
84p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94002568. Source: 
OSTI; NTIS; GPO Dep. 

This report covers the technical effort through February, 1989. 
This effort was directed towards the technology associated with the 
development of a large scale, long pulse DF-CO2 chemical laser. 
Optics damage studies performed under Task 1 assessed damage 
thresholds for diamond-turned salt windows. Task 2 is a multi- 
faceted task involving the use of PHOCL-50 for laser gain 
measurements, LT| experiments, and detector testing by LANL per- 
sonnel. To support these latter tests, PHOCL-50 was upgraded 
with Boeing funding to incorporate a full aperture outcoupler that 
increased its energy output by over a factor of 3, to a full kilojoule. 
The PHOCL-50 carbon block calorimeter was also recalibrated and 
compared with the LANL Scientech meter. Cloud clearing studies 
under Task 3 initially concentrated on delivering a Boeing built 
Cloud Simulation Facility to LANL, and currently involves design of 
a Cold Cloud Simulation Facility. A Boeing IRAD funded theoretical 
study on cold cloud clearing revealed that ice clouds may be eas- 
ier to clear then warm clouds. Task 4 involves the theoretical and 
experimental study of flow system design as related to laser beam 
quality. Present efforts on this task are concentrating on tempera- 
ture. gradients induced by the gas filling process. General support 
for the LPCL field effort is listed under Task 5, with heavy empha- 
sis on assuring reliable operation of the Boeing built Large Slide 
Valve and other device related tests. The modification of the 
PHOCL-50 system for testing long pulse DF (4um only) chemical 
laser operation is being done under Task 6. 


10037 (LA-UR-93-4410) Advances in tunable powerful 
lasers: The advanced free-electron laser. Singer, S.; Sheffield, 
R. Los Alamos National Lab., NM (United States). [1993]. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-931048-2: 11. international 
workshop on laser interaction and related plasma phenomena, 
Monterey, CA (United States), 25-29 Oct 1993). Order Number 
DE94004997. Source: OSTI; NTIS; GPO Dep. 

In the past several decades, remarkable progress in laser sci- 
ence and technology has made it possible to obtain laser light from 
the ultra-violet to the far infra-red from a variety of laser types, and 
at power levels from milliwatts to kilowatts (and, some day, 
megawatts). However, the availability of tunable lasers at “high” 
power (above a few tens of watts) is more limited. Figure 1, an as- 
sessment of the availability of tunable lasers, shows the covered 
range to be about 400 to 2000 nanometers. A variety of dye lasers 
cover the visible and near infra red, each one of which is tunable 
over approximately a 10% range. In the same region, the 
Tl:saphire laser is adjustable over a 20 to 25% range. And finally, 
optical parametric oscillators can cover the range from about 400 
nanometers out to about 2000 nm (even farther at reduced energy 
output). The typical output energy per pulse may vary from a few 
to one hundred millijoules, and since repetition rates of 10 to 100 
Hertz are generally attainable, average output powers of tens of 
watts are possible. In recent years, a new approach to powerful 
tunable lasers — the Free-Electron Laser (FEL) — has emerged. In 
this paper we will discuss advances in FEL technology which not 
only enable tunability at high average power over a very broad 
range of wavelengths, but also make this device more usable. At 
present, that range is about one micron to the far infra red; with 
extensions of existing technology, it should be extendable to the 
vacuum ultra violet region. 
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10038 High voltage feedthrough bushing. Brucker, J.P. To 
Dept. of Energy. 1991. U.S. patent application 7-799,467. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94005167. Source: 
OSTI; NTIS; GPO Dep. 

A feedthrough bushing for a high voltage diode provides for us- 
ing compression sealing for all sealing surfaces. A diode assembly 
includes a central conductor extending through the bushing and a 
grading ring assembly circumferentially surrounding and coaxial 
with the central conductor. A flexible conductive plate extends be- 
tween and compressively seals against the central conductor and 
the grading ring assembly, wherein the flexibility of the plate allows 
inner and outer portions of the plate to axially translate for com- 
pression sealing against the central conductor and the grading ring 
assembly, respectively. The inner portion of the plate is bolted to 
the central conductor for affecting sealing. A compression beam is 
also bolted to the central conductor and engages the outer portion 
of the plate to urge the outer portion toward the grading ring as- 
sembly to obtain compression sealing therebetween. 


10039 Coherence delay augmented laser beam homoge- 
nizer. Rasmussen, P.; Bernhardt, A. To Dept. of Energy. 1991. 
Filed date 27 Nov 1991. U.S. patent application 7-799,524. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94005166. Source: 
OSTI; NTIS; GPO Dep. 

It is an object of the present invention to provide an apparatus 
that can reduce the apparent coherence length of a laser beam so 
the beam can be used with an inexpensive homogenizer to pro- 
duce an output beam with a uniform spatial intensity across its 
entire cross section. It is a further object of the invention to provide 
an improved homogenizer with a variable aperture size that is sim- 
ple and easily made. It is still an additional object of the invention 
to provide an improved liquid filled homogenizer utilizing total inter- 
nal reflection for improved efficiency. These, and other objects of 
the invention are realized by using a “coherence delay line,” ac- 
cording to the present invention, in series between a laser and a 
homogenizer. The coherence delay line is an optical “line” that 


comprises two mirrors, one partially reflecting, and one totally re- 
flecting, arranged so that light incident from the laser first strikes 
the partially reflecting mirror. A portion of the beam passes through, 
and a portion is reflected back to the totally reflecting mirror. 


10040 A micro-machined resonator. Godshall, N.A.; Koehler, 
D.R.; Liang, A.Y.; Smith, B.K. To Dept. of Energy. 1991. Filed date 
9 Dec 1991. U.S. patent application 7-803,815. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE94005164. Source: OSTI; NTIS; 
GPO Dep. 

This invention is comprised of a micro-machined resonator, typi- 
cally quartz, with upper and lower micromachinable support 
members, or covers, having etched wells which may be lined with 
conductive electrode material, between the support members is a 
quartz resonator having an energy trapping quartz mesa capaci- 
tively coupled to the electrodes through a diaphragm; the quartz 
resonator is supported by either micro-machined cantilever springs 
or by thin layers extending over the surfaces of the support. If the 
diaphragm is rigid, clock applications are available, and if the di- 
aphragm is resilient, then transducer applications can be achieved. 
Either the thin support layers or the conductive electrode material 
can be integral with the diaphragm. In any event, the covers are 
bonded to form a hermetic seal and the interior volume may be 
filled with a gas or may be evacuated. In addition, one or both of 


the covers may include oscillator and interface circuitry for the res- 
onator. 


10041 Ultrasonic cleaning of interior surface. Odell, D.M. To 
Dept. of Energy. 1991. Filed date 27 Dec 1991. U.S. patent appli- 
cation 7-813,729. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO09-89SR18035. Order Number 
DE94005155. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of an ultrasonic cleaning apparatus 
for cleaning the interior surfaces of tubes. The apparatus includes 
an ultrasonic generator and reflector each coupled to opposing 
ends of the open-ended, fluid-filled tube. Fluid-tight couplings seal 
the reflector and generator to the tube, preventing leakage of fluid 
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from the interior of the tube. The reflector and generator are opera- 
tively connected to actuators, whereby the distance between them 
can be varied. When the distance is changed, the frequency of the 
sound waves is simultaneously adjusted to maintain the resonant 
frequency of the tube so that a standing wave is formed in the 
tube, the nodes of which are moved axially to cause cavitation 
along the length of the tube. Cavitation maximizes mechanical dis- 
ruption and agitation of the fluid, dislodging foreign material from 
the interior surface. 


10042 ~— Electrical circuit for data reduction. Kronberg, J.W. To 
Dept. of Energy. 1991. Filed date 27 Dec 1991. U.S. patent appli- 
cation 7-814,354. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE94005153. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of an electrical circuit for determining 
characteristic voltages, such as maximum, minimum, average and 
root mean squared voltages, of a time-varying electrical signal. The 
circuit comprises a positive and a negative peak detector that feed 
the positive and negative voltage peaks detected in each of a se- 
ries of time intervals into a solid-state multiplexer controlled by a 
process controller. The time intervals are generated by the process 
controller in combination with a clocking, circuit. The multiplexer 
applies the positive and negative peak voltages to a set of four 
capacitors, apply the positive peak to one capacitor during one in- 
terval and then the negative peak to that capacitor in a subsequent 
interval so that each capacitor is alternatingly accumulating a posi- 
tive peak then a negative peak to obviate the need for resetting 
each capacitor. After the positive peak voltage is applied to one 
capacitor, the connection is switched during the next interval for 
reading the negative peak voltage, then switched again for apply- 
ing, a negative peak voltage, then switched once more for reading 
the negative peak voltage, the multiplexer serving, as a solid state 
commutator for switching the electrical connection. Alternatively, 
peak maximum and minimum voltage detectors may be replaced 
with circuitry designed to obtain the additional characteristic volt- 
ages desired in each interval. 


10043 (SAND—93-0226C) Logistics for the implementation 
of lead-free solders on electronic assemblies. Vianco, P.T. 
(Sandia National Labs., Albuquerque, NM (United States)); Artaki, 
|. Sandia National Labs., Albuquerque, NM (United States). [1993]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9304117-6: International 
waste management conference, San Juan (Puerto Rico), 28 Apr - 
1 may 1993). Order Number DE94004800. Source: OSTI; NTIS; 
GPO Dep. 

The prospects of legislative and regulatory action aimed at 
taxing, restricting or banning lead-bearing materials from manufac- 
tured products has prompted the electronics community to examine 
the implementation of lead-free solders to replace currently used 
lead-containing alloys in the manufacture of electronic devices and 
assemblies. The logistics for changing the well established “tin-lead 
solder technology” require not only the selection of new composi- 
tions but also the qualification of different surface finishes and 
manufacturing processes. The meniscometer/wetting balance tech- 
nique was used to evaluate the wettability of several candidate 
lead-free solders as well as to establish windows on processing pa- 
rameters so as to facilitate prototype manufacturing. Electroplated 
and electroless 100Sn coatings, as well as organic preservatives, 
were also examined as potential alternative ‘finishes for device 
leads and terminations as well as circuit board conductor surfaces 
to replace traditional tin-lead layers. Sandia National Laboratories 
and AT&T have implemented a program to qualify the manufactur- 
ing feasibility of surface mount prototype circuit boards using 
several commercial lead-free solders by infrared reflow technology. 


10044 (SAND-93-0909) High conversion efficiency 
pumped-cavity second harmonic generation of a diode laser. 
Keicher, D.M. Sandia National Labs., Albuquerque, NM (United 
States). Jan 1994. 114p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94006805. Source: OSTI; NTIS; GPO Dep. 

To investigate the feasibility of producing a compact, efficient 
blue laser source, pumped-cavity second harmonic generation of 





diode lasers was explored. It is desirable to have such lasers to in- 
crease optical disk storage density, for color displays and for 
under-the-sea green-blue optical signal transmission. Based on as- 
sumed cavity losses, a cavity was designed and numerical analysis 
predicted an overall conversion efficiency to the second harmonic 
wavelength of 76% from a 75 mW diode laser. The diode laser 
used in these experiments had a single longitudinal and a single 
transverse mode output at 860 nm. The best conversion efficiency 
obtained (26%) was less than optimum due to the 2.5% single- 
pass linear losses associated with the cavity. However, calculations 
based on these higher losses are in good agreement with the ex- 
perimentally determined values. In additions, a factor of 1.65 
increase in the second harmonic output power is anticipated by re- 
ducing the input mirror reflectivity to better impedance-match the 
cavity. With this relatively low second harmonic conversion, the 
power to light conversion is 7.8%. 


10045 (SAND-93-1523C) Space debris removal using a 
high-power ground-based laser. Monroe, D.K. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940142-6: OE/LASE '94: conference on 
optics, electro-optics, and laser applications in science and engi- 
neering, Los Angeles, CA (United States), 22-29 Jan 1994). Order 
Number DE94006363. Source: OSTI; NTIS; GPO Dep. 

The feasibility and practicality of using a ground-based laser 
(GBL) to remove artificial space debris is examined. Physical con- 
straints indicate that a reactor-pumped laser (RPL) may be best 
suited for this mission, because of its capabilities for multimegawatt 
output long run-times, and near-diffraction-limited initial beams. 
Simulations of a laser-powered debris removal system indicate that 
a 5-MW RPL with a 10-meter-diameter beam director and adaptive 
optics capabilities can deorbit 1-kg debris from space station alti- 
tudes. Larger debris can be deorbited or transferred to safer orbits 
after multiple laser engagements. A ground-based laser system 
may be the only realistic way to access and remove some 10,000 
separate objects, having velocities in the neighborhood of 7 km/ 
sec, and being spatially distributed over some 101° km? of space. 


10046 (SAND-93-1590C) High-performance GaAs/AlGaAs 
optical phase modulators for microwave/photonic integrated 
circuits. Hietala, V.M. (Sandia National Labs., Albuquerque, NM 
(United States)); Kravitz, S.H.; Armendariz, M.G.; Vawter, G.A.; 
Carson, R.F.; Leibenguth, R.E. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940142-7: OE/LASE '94: conference on optics, electro- 
optics, and laser applications in science and engineering, Los 
Angeles, CA (United States), 22-29 Jan 1994). Order Number 
DE94006361. Source: OSTI; NTIS; GPO Dep. 

High-speed high-performance optical phase modulators are be- 
ing developed for use in a coherent Photonic Integrated Circuit 
(PIC) technology. These phase modulators are the critical compo- 
nent of a PIC program at Sandia National Laboratories targeted for 
microwave/millimeter-wave signal processing and control including 
phased-array antenna control. The primary design goals for these 
modulators are amenability for integration into PICs, high “figure of 
merit” (FOM — phase shift per unit length-voltage), and large band- 
widths allowing for operation at millimeter wave frequencies. 
Depletion-edge-translation optical phase modulators (GaAs/AlGaAs 
based) have been selected as the device technology of choice due 
to their high FOM (>60°/V-mm @ 1.3 um). These modulators un- 
fortunately suffer from a large terminal capacitance which greatly 
limits speed. To overcome this problem, a distributed electrode de- 
sign based on the use of slow-wave coplanar strips has been 
developed. Device design and measurements are presented in this 
paper. 


10047 


(SAND-93-2128C) Fractionalfactorial process de- 
velopment techniques. McBrayer, J.D. (Sandia National Labs.., 
Albuquerque, NM (United States)); Bowers, J.S. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 


94AL85000. (CONF-940337-1: 14. capacitor and _ resistor 
technology symposium, Jupiter Beach, FL (United States), 21-24 
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Mar 1994). Order Number DE94005580. Source: 
GPO Dep. 

The use of fractional-factorial main effects experimental design 
techniques have been used to transfer, develop and characterize 
many of the processes used in the fabrication of High-Energy- 
Density capacitors. This paper will present the approach and 
experimental methods used to evaluate several of these processes. 
The results win include main-effects experimental data from an 
assembly experiment, an arc-spray/pull test experiment, and a plat- 
ing/pre-tinning experiment. An analysis of the results and technique 
will be presented. This analysis will highlight the advantages and 
disadvantages to this approach. A list of the lessons learned will 
also be included, especially those things that should be avoided. 


10048 (SAND—93-2449C) Charge trapping and breakdown 
in N20 oxides. Saks, N.S. (Naval Research Lab., Washington, DC 
(United States)); Ma, D.I.; Fleetwood, D.M. Sandia National Labs.., 
Albuquerque, NM (United States). [1993]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940453—1: International reliability physics 
symposium, San Jose, CA (United States), 11-14 Apr 1994). Order 
Number DE94003775. Source: OSTI; NTIS; GPO Dep. 

Nitrided gate oxides have been fabricated by furnace oxidation in 
N2O with and without prior oxidation in O2. SIMS nitrogen profiles 
show a sharp peak at the Si-insulator interface for both processes. 
improved breakdown characteristics and reduced oxide damage af- 
ter irradiation and charge injection are obtained. 


OSTI; NTIS; 


10049 (SAND-93-3984C) Nearly time-optimal feedback 
control of a magnetically levitated photolithography position- 
ing system. Redmond, J. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940206-1: North American conference on smart structures 
and materials, Orlando, FL (United States), 13-18 Feb 1994). Or- 
der Number DE94005288. Source: OSTI; NTIS; GPO Dep. 

This paper focuses on the development of an approximate time- 
optimal feedback strategy for conducting rest-to-rest maneuvers of 
a magnetically levitated table. Classical switching curves are modi- 
fied to account for the complexities of magnetic actuation as well 
as the coupling of the rigid body modes through the control. A 
smooth blend of time-optimal and proportional-derivative controls is 
realized near the destination point to correct for inaccuracies pro- 
duced by the approximate time-optimal strategy. Detailed computer 
simulations of the system indicate that this hybrid control strategy 
provides a significant reduction in settling time as compared to 
proportional-derivative control alone. 


10050 (SAND-93-3993C) Reactor-pumped laser experimen- 
tal results. Hebner, G.A.; Hays, G.N. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940114—1: International symposium on 
optoelectronic and microwave engineering, Los Angeles, CA 
(United States), 22-28 Jan 1994). Order Number DE94005247. 
Source: OSTI; NTIS; GPO Dep. 

Reactor pumped lasers have the potential to be scaled to multi- 
megawatt power levels with long run times. In proposed designs, 
the laser will be capable of output powers of several megawatts of 
power for run times of several hours. Such a laser would have 
many diverse applications such as material processing, space de- 
bris removal and power beaming to geosynchronous satellites or 
the moon. However, before such systems can be designed, funda- 
mental laser parameters such as small signal gain, saturation 
intensity and efficiency must be determined over a wide operational 
parameter space. We have recently measured fundamental laser 
parameters for a selection of nuclear pumped visible and near IR 
laser transitions in atomic neon, argon and xenon. An overview of 
the results of this investigation will be presented. 


10051 (SAND-93-4029C) Optoelectronic packaging activi- 
ties at Sandia National Laboratories. Carson, R.F.; Armendariz, 
M.G.; Seigal, P.K. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940363-1: DOD fiber optics conference ‘94, McLean, VA (United 
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States), 22-24 Mar 1994). Order Number DE94005287. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Optoelectronics and photonics hold great potential for high data- 
rate communication and computing. Wide use in computing 
applications was limited first by device technologies and now suf- 
fers due to the need for high-precision, mass-produced packaging. 
The use of photons as a medium of communication and control im- 
plies a unique set of packaging constraints that was not present in 
traditional telecommunications application. At Sandia National Lab- 
oratories, state-of-the-art optoelectronic packaging activities are 
increasingly being driven by microelectronic techniques that have 
potential for low cost and high volume manufacturing. 


10052 (SAND-94-0011C) Polynomial modeling of analog- 
to-digital converters. Solomon, O.M. Jr. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-940151-1: 1994 measurement science 
conference, Pasadena, CA (United States), 27-28 Jan 1994). Or- 
der Number DE94005579. Source: OSTI; NTIS; GPO Dep. 
Analog-to-digital converters are frequently modeled as a linear 
polynomial plus a random process. The parameters of the linear 
polynomial are the familiar gain and offset of the analog-to-digital 
converter. The output of the random process is_ uniformly 
distributed on plus or minus the least significant bit of the analog- 
to-digital converter. In this paper, the transfer function of an 
analog-to-digital converter is modeled as a nonlinear polynomial 
plus a random process. This model can explain the generation of 
harmonics by the analog-to-digital converter, but the simpler linear 
model cannot. The parameters of the nonlinear polynomial are esti- 
mated from the response to the analog-to-digital converter to a 
sine wave. The model parameters are used to estimate the nonlin- 
ear part of the transfer function of the analog-to-digital converter. 


10053 (SAND-94-0132C) Photonics at Sandia National 
Laboratories: From research to applications. Meyer, J.; 
Owyoung, A.; Zipperian, T.E.; Tsao, J.Y.; Myers, D.R. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940363-2: DOD fiber optics 
conference ‘94, McLean, VA (United States), 22-24 Mar 1994). Or- 
der Number DE94006463. Source: OSTI; NTIS; GPO Dep. 

Photonics activities at Sandia National Laboratories (SNL) are 
founded on a strong materials research program. The advent of 
the Compound Semiconductor Research Laboratory (CSRL) in 
1988, accelerated device and materials research and development. 
Recently, industrial competitiveness has been added as a major 
mission of the labs. Photonics projects have expanded towards 
applications-driven programs requiring device and subsystem pro- 
totype deliveries and demonstrations. This evolution has resulted in 
a full range of photonics programs from materials synthesis and 
device fabrication to subsystem packaging and test. 


10054 (SAND-94-0147C) Semiconductor microcavity 
lasers. Gourley, P.L.; Wendt, J.R.; Vawter, G.A.; Warren, M.E.; 
Brennan, T.M.; Hammons, B.E. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940114-2: International symposium on optoelectronic and 
microwave engineering, Los Angeles, CA (United States), 22-28 
Jan 1994). Order Number DE94006143. Source: OSTI; NTIS; 
GPO Dep. 

New kinds of semiconductor microcavity lasers are being created 
by modern semiconductor technologies like molecular beam epi- 
taxy and electron beam lithography. These new microcavities 
exploit 3-dimensional architectures possible with epitaxial layering 
and surface patterning. The physical properties of these microcavi- 
ties are intimately related to the geometry imposed on the 
semiconductor materials. Among these microcavities are surface- 
emitting structures which have many useful properties for 


commercial purposes. This paper reviews the basic physics of 
these microstructured lasers. 


10055 


(SAND-94-0248C) Self-stressing test structures 
used for high-frequency electromigration. Snyder, E.S.; Pierce, 
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D.G.; Campbell, D.V.; Swanson, S.E. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940369-1: Institute of Electrical and Electronics Engineers 
(IEEE) international conference on microelectronic test structures, 
San Diego, CA (United States), 22-24 Mar 1994). Order Number 
DE94006142. Source: OSTI; NTIS; GPO Dep. 

We demonstrate for the first time high frequency (500 mhz) elec- 
tromigration at the wafer-level using on-chip, self-stressing test 
structures. Since the stress temperature, frequency, duty cycle and 
current are controlled by DC signals in these structures, we used 
conventional DC test equipment without any special modifications 
(such as high frequency cabling, high temperature probe cards, 
etc.). This structure significantly reduces the cost of performing re- 
alistic high frequency electromigration experiments. 


10056 (SAND-94-0417C) Neural network based time- 
optimal control of a magnetically levitated precision 
positioning system. Redmond, J.; Tucker, S. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940432-1: 35. American Institute of 
Aeronautics and Astronautics (AIAA) structures, structural dynam- 
ics and materials conference, Hilton Head, SC (United States), 
18-22 Apr 1994). Order Number DE94006573. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes an application of artificial neural networks 
to the problem of time-optimal control of a magnetically levitated 
platen. The system of interest is a candidate technology for ad- 
vanced photolithography machines used in the manufacturing of 
integrated circuits. The nonlinearities associated with magnetic levi- 
tation actuators preclude the direct application of classical 
timeoptimal control methodologies for determining optimal rest-to- 
rest maneuver strategies. Instead, a computer simulation of the 
platen system is manipulated to provide a training set for an artifi- 
cial neural network. The trained network provides optima switching 
times for conducting one dimensional rest-to-rest maneuvers of the 
piaten that incorporate the full nonlinear effects of the magnetic 
levitation actuators. Sample problems illustrate the effectiveness of 
the neural network based control as compared to traditional 
proportional-derivative control. 


10057 (UCRL-CR-110375) Electronic Tag and Position 
Sensor. Lawrence Livermore National Lab., CA (United States); 
Hughes Aircraft Co., Fullerton, CA (United States). 20 Jan 1992. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94005695. Source: 
OSTI; NTIS; GPO Dep. 

The intent of this study phase program was to adequately define 
the Electronic Tag and Position Sensor chip so as to be able to 
price and schedule the full design and development culminating in 
a silicon IC. Therefore, even though Hughes Aircraft Company 
feels that the approach submitted in this document is what should 
be developed, it is still considered preliminary and could change as 
the full design is developed. 


10058 (UCRL-JC—114204) Flexible manufacturing for pho- 
tonics device assembly. Lu, Shin-yee; Pocha, M.D.; Strand, O.T.; 
Young, K.D. Lawrence Livermore National Lab., CA (United States). 
6 Dec 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-931235-5: NASA 
2003 conference, Anaheim, CA (United States), 7 Dec 1993). Or- 
der Number DE94004862. Source: OSTI; NTIS; GPO Dep. 

The assembly of photonics devices such as laser diodes, optical 
modulators, and opto-electronics multi-chip modules (OEMCM), 
usually requires the placement of micron size devices such as 
laser diodes, and sub-micron precision attachment between optical 
fibers and diodes or waveguide modulators (usually referred to as 
pigtailing). This is a very labor intensive process. Studies done by 
the opto-electronics (OE) industry have shown that 95% of the cost 
of a pigtailed photonic device is due to the use of manual align- 
ment and bonding techniques, which is the current practice in 
industry. At Lawrence Livermore National Laboratory, we are work- 
ing to reduce the cost of packaging OE devices through the use of 
automation. Our efforts are concentrated on several areas that are 
directly related to an automated process. This paper will focus on 





our progress in two of those areas, in particular, an automated 
fiber pigtailing machine and silicon micro-bench technology com- 
patible with an automated process. 


10059 (UCRL-JC—114568) Impact of observed hyperfine 
splitting on X-ray laser gain. Nilsen, J.; Koch, J.A.; Scofield, J.H.; 
MacGowan, B.J.; Moreno, J.C.; Da Silva, L.B. Lawrence Livermore 
National Lab., CA (United States). Nov 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9311168-1: 9. American Physical Society (APS) 
topical conference on atomic processes in plasmas, San Antonio, 
TX (United States), 15 Nov 1993). Order Number DE94005822. 
Source: OSTI; NTIS; GPO Dep. 

Line broadening mechanisms play an important role in determin- 
ing the gain of X-ray laser transitions. Typically Doppler broadening 
is the primary mechanism which determines the linewidth of these 
transitions. However, the authors present cases where the hyper- 
fine effect is the dominant line broadening mechanism. Studying 
laser lines, which tend to have gain narrowed linewidths, enables 
one to observe these dramatic hyperfine effects which would be 
difficult to observe in opacity or Stark broadened lines. In this work 
the authors report the observation of hyperfine splitting on an X-ray 
laser transition and discuss how hyperfine splitting has a major 
impact on the laser gain. In the experiments they measure the line- 
shape of the 3p — 3s, J = 0 — 1 transition in neon-like niobium 
and zirconium and observe a 28 mA splitting between the two 
largest hyperfine components in the niobium(Z=41) line at 145.9A, 
in good agreement with theory. In zirconium(Z=40), no splitting is 
observed since the hyperfine effect is proportional to the nuclear 
moment, and zirconium has zero nuclear moment, as is typical for 
even-Z elements. The hyperfine effect is shown to effect transitions 
which have a 2p; /2 vacancy in the closed neon-like core much 
more than those with a 2p3;. vacancy. A comparison of the neon- 
like niobium laser spectrum with that of zirconium shows a 
dramatic reduction in the relative intensity of the niobium laser 
lines with the 2p, ;2 vacancy. The authors also report the unusual 
behavior noticed recently in low-Z neon-like X-ray lasers in which 
ions with odd Z lase poorly, if at all, relative to ions with even Z. 
The hyperfine effect is shown to have a substantial impact on the 
gain of the low-Z and helps explain their poor performance. 


10060 (UCRL-JC—114730) Solgel metal oxide and metal 
oxide/polymer multilayers applied by meniscus coating. Brit- 
ten, J.A.; Thomas, |.M. Lawrence Livermore National Lab., CA 
(United States). Oct 1993. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
931054-5: 25. Boulder damage symposium: annual symposium on 
optical materials for high-power lasers, Boulder, CO (United 
States), 27-29 Oct 1993). Order Number DE94005813. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We are developing a meniscus coating process for manufactur- 
ing large-aperture dielectric multilayer high reflectors (HR’s) at 
ambient conditions from liquid suspensions. Using a lab-scale 
coater capable of coating 150 mm square substrates, we have pro- 
duced several HR’s which give 99% + reflection with 24 layers and 
with edge effects confined to about 10 mm. In calendar 1993 we 
are taking delivery of an automated meniscus coating machine ca- 
pable of coating substrates up to 400 mm wide and 600 mm long. 
The laser-damage threshold and failure stress of sol-gel thin films 
can be substantially increased through the use of soluble polymers 
which act as binders for the metal oxide particles comprising the 
deposited film. Refractive index control of the film is also possible 
through varying the polymer/oxide ratio. Much of our present effort 
present is in optimizing oxide particle/binder/solvent formulations for 
the high-index material. Films from colloidal zirconia strengthened 
with polyvinylpyrollidone (PVP) have given best results to date. An 
increase in the laser damage threshold (LDT) for single layers has 
been shown to significantly increase with increased polymer load- 
ing, but as yet the LDT for multilayer stacks remains low. 


10061 (UCRL-JC—114832) Enhanced coherence x-ray laser 
experiments and simulations. Wan, A.S.; Libby, S.B.; Moreno, 
J.C. Lawrence Livermore National Lab., CA (United States). Oct 
1993. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-931048-4: 11. 
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international workshop on laser interaction and related plasma phe- 
nomena, Monterey, CA (United States), 25-29 Oct 1993). Order 
Number DE94005367. Source: OSTI; NTIS; GPO Dep. 

Bright, spatially coherent x-ray lasers (XRLs) have applications in 
areas such as holography, interferometric imaging, and non-linear 
optics. Nominally, the authors can improve XRL coherence by ei- 
ther increasing the length or by reducing the aperture. Length can 
be increased by coupling multiple stages of XRLs or by using mul- 
tilayer optics, but the effective gain length of an XRL is limited by 
refractive propagation and multilayer damages. The laser aperture 
is typically limited by the best-focused configuration defined by the 
driving optical lasers. Design of XRLs produced in exploding foil or 
slab configuration is further complicated by large spatial gain and 
Ne inhomogeneities. This paper explores new XRL design that 
uses the concept of adaptive spatial filtering by geometric shaping 
to improve the transverse coherence. One example of such shaped 
XRLs is a bowtie. The authors present here computational and ex- 
perimental characterization of shaped XRLs during laser plasma 
expansion by studying their hydrodynamic behaviors, ionization his- 
tories, and laser output intensities. 


10062 (UCRL-JC—114999) Characterization of defect ge- 
ometries in multilayer optical coatings. Tench, R.J.; Chow, R.; 
Kozlowski, M.R. Lawrence Livermore National Lab., CA (United 
States). Dec 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-931054—4: 
25. Boulder damage symposium: annual symposium on optical 
materials for high-power lasers, Boulder, CO (United States), 27-29 
Oct 1993). Order Number DE94005820. Source: OSTI; NTIS; GPO 
Dep. 

Laser-induced damage in optical coatings is generally associated 
with micrometer-scale defects. A simple geometric model for 
nodule-shaped defects is commonly used to describe defects in 
optical coatings. No systematic study has been done, however, to 
prove the applicability of that model to standard optical coating de- 
position. Some defects are known not to have a classic nodule 
geometry. The present study uses atomic force microscopy (AFM) 
and scanning electron microscopy to characterize the topography of 
coating defects in a HfO2/SiO2 multilayer mirror system. Focused 
ion-beam cross-sectioning is then used to study the underlying de- 
fect structure. This work develops a model for defect shape such 
that the overall geometry of a coating defect, particularly seed size 
and depth, can be inferred from non-destructive evaluation mea- 
surements such as AFM. The relative mechanical stabilities of 
nodular defects can be deduced based on the nodule’s geometry. 
Auger analysis showed that the seed material that causes nodular 
defects in HfO2/SiO2 multilayers is a hafnia oxide. Such characteri- 
zation capabilities are needed for understanding the enhanced 
susceptibility of particular defects to laser damage and for develop- 
ing improved techniques for depositing low-defect density coatings. 
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Refer also to citation(s) 10623, 10659, 10664 


10063 (AECL—10674) TASCC Division progress report: 
1992 January 1 to June 30. Hardy, J.C. (ed.). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Oct 1992. 116p. Order Number DE94613622. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The TASCC (Tandem Accelerator-Superconducting Cyclotron) 
facility is devoted to developing and providing beams for an experi- 
mental program of basic nuclear research. Beam was on target for 
2901 hours during the period of interest. The cyclotron provided 
beam for 524 hours, and tandem beams were used for a total of 
3940 hours. The most exciting experimental result was the first 
evidence of a rotational band with the characteristics of hyperdefor- 
mation: a ridge-valley structure in '*Dy. This progress report 
details experimental results and instrumentation and facility devel- 
opment over the period. (L.L.) (refs., tabs., figs.). 


10064 (CRN-VIV-112) 1991 and 1992 activity report. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires; 
Strasbourg-1 Univ., 67 (France). Feb 1993. 30p. (in French). Order 
Number DE94613623. Source: OSTI; NTIS (US Sales Only); INIS. 
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The Vivitron project, started in 1986 could allow in late 1989 a 
first test of the electrostatic generator at 10.7 MV. At the beginning 
of 1991, a maximum voltage of 17.6 MV could be reached. Unfor- 
tunately a first pollution occurring in May 1991, followed by a major 
accident in August 1991, resulting also in a pollution of the ma- 
chine, stopped all test runs for about one year. Since April 1992 
the measurements could be started again and maximum voltages 
between 21 and 22 MV were obtained several times. However 
damages of different elements occurred, mainly on the horizontal 
isolating boards. Installation of different types of spark gaps al- 
lowed to ensure a reliable operation for voltages between 16 and 
19 MV with typically 3 sparks per day. Therefore the mounting of 
the acceleration tube has been decided in Jan.1993 with sched- 
uled first beams at the end of 1993 at these voltages. This allows 
to cover nearly 90 pc of the first physic programs mainly linked by 
the use of Eurogam phase Il which should be available at the VIV- 
ITRON at the beginning of 1994. Studies concerning these different 
problems are reviewed 


10065 (DOE/ER/45183-9) Materials research and beam line 
operation utilizing NSLS: Progress report. Liedl, G.L. Purdue 
Univ., Lafayette, IN (United States). Jun 1993. 64p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER45183. Order Number DE94005653. Source: OSTI; NTIS; 
GPO Dep. 

MATRIX, a participating research team of Midwest x-ray scatter- 
ing specialists, continues to operate beam line X-18A at NSLS. 
Operations of this line now provides state-of-the-art capabilities to 
a wide range of people in the Materials Science and Engineering 
research community. Improvements of the beam line continue to 
be a focus of MATRIX. Throughout this past year the emphasis 
has been shifting towards improvement in “user friendly” aspects. 
Simplified control operations and a shift to single-user personal 
computer has been a major part of the effort. Over the past year 
all 232 operational days were fully utilized. Beam line tests coupled 
with MATRIX members combined to use 284 days. General user 
demand for use of the beam line continues to be strong and four 
groups were provided 48 operating days. Research production has 
been growing as NSLS and the beam line become a more stable 
type of operation. For 1992 the MATRIX group published six arti- 
cles. To date, for 1993 the same group has published, submitted, 
or has in preparation nine articles. Recent research milestones 
include: the first quantitative structural information on the as- 
quenched and early stages of decomposition of supersaturated 
Al-Li alloys; the first quantitative diffuse scattering measurements 
on a complex system (Co substitute for Cu YBCO superconductor); 
demonstration of capabilities of a new UHV surface diffraction 
chamber with in-situ characterization and temperature control (30- 
1300K); feasibility of phasing structure factors in a quasicrystal 
using multiple Bragg scattering. 
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10066 (BNL-49735) National Synchrotron Light Source Fa- 
cility Manual Maintenance Management Program: Revision 1. 
Fewell, N. Brookhaven National Lab., Upton, NY (United States). 1 
Dec 1993. 94p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE94007056. Source: OSTI; NTIS; GPO Dep. 

The purpose of this program s to meet the policy and objectives 
for the management and performance of cost-effective mainte- 
nance and repair of the National Synchrotron Light Source, as 
required by the US Department of Energy order DOE 4330.4A. It 
is the DOE's policy that: The maintenance management program 
for the NSLS be consistent with this Order and that NSLS property 
is maintained in a manner which promotes operational safety, 
worker health, environmental protection and compliance, property 
preservation, and cost-effectiveness while meeting the NSLS's pro- 
grammatic mission. Structures, components and systems (active 
and passive) that are imporant to safe operation of the NSLS shall 
be subject to a maintenance program to ensure that they meet or 
exceed their design requirements throughout the life of the NSLS. 
Periodic examination of structures, systems components and 
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equipment be performed to determine deterioration or technical ob- 
solescence which may threaten performance and/or safety. Primary 
responsibility, authority, and accountability for the direction and 
management of the maintenance program at the NSLS reside with 
the line management assigned direct programmatic responsibility. 
Budgeting and accounting for maintenance programs are consis- 
tent with DOE Orders guidance. 


10067 (BNL-49795) X-324: An upgrade to the NSLS X-Ray 
Ring using B factory technology. Blum, E.B. Brookhaven 
National Lab., Upton, NY (United States). 2 Dec 1993. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. Order Number DE94005506. Source: OSTI; 
NTIS; GPO Dep. 

Through much of the last decade, the NSLS has been America’s 
preeminent source of synchrotron radiation. In the near future, The 
NSLS will face formidable competition from the third generation 
light sources, designed to produce high brightness beams from un- 
dulators. Because of the lattice design of the NSLS rings and the 
limited number of straight sections for new undulators it will be im- 
possible to compete with the new rings in brightness at short 
wavelengths. It is not clear, however, how many experiments really 
need brightness and how many just need flux. A good strategy 
could lie in keeping the NSLS the highest flux synchrotron light 
source in the country and leaving the brightness frontier to the third 
generation rings. By using the technology developed for the SLAC 
B factory we can simultaneously raise the X-Ray Ring energy to 
3.0 GeV and the current to 2.4 Amp. From these parameters | am 
calling the proposed upgrade X-324. After the X-324 upgrade, the 
X-Ray Ring will produce twenty times more synchrotron radiation 
power than is produced by today’s 250 mA, 2.5 GeV beams. This 
is a qualitative change from today’s conditions and will place great 
demands on the RF and vacuum systems. The requirements are 
similar to those for the SLAC PEP-II B factory. PEP-II will have two 
rings, one at 3.1 GeV and the other at 9 GeV. The maximum de- 
sign current in both rings is 3 Amp although the operating current 
will not be as large. The PEP-II design calls for high power, single 
cell, 476 MHz RF cavities and a cooper vacuum chamber to cope 
with the intense synchrotron radiation emitted. We can adapt these 
designs for X-324. In this paper | will be describing some estimates 
that | have made about certain aspects of the upgrade. | will not be 
presenting a complete design but | hope to show that more de- 
tailed planning is warranted. 


10068 (FNAL/C—93/375) Fermilab Collider: Performance 
and plans. Finley, D.A. Fermi National Accelerator Lab., Batavia, 
IL (United States). Dec 1993. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-930761-—7: International Europhysics conference on high- 
energy physics, Marseille (France), 22-28 Jul 1993). Order Number 
DE94005278. Source: OSTI; NTIS; INIS; GPO Dep. 

The Fermilab collider program has completed its first physics run 
with two major detectors, CDF and DO. Recent performance of the 
Fermilab accelerator complex during Run la is presented, along 
with plans to improve the luminosity of the collider. The beam- 
beam tune shift limitations of previous runs have been avoided by 
the successful implementation of electrostatic separators in the 
Tevatron. The simultaneous operation of two high luminosity sec- 
tions is provided by two matched low beta inserts. The Antiproton 
Source has increased its performance over the previous run as 
measured by stack size and stacking rate. The Linac will be up- 
graded from 200 MeV to 400 MeV in order to lessen the space 
charge tune shift upon injection into the Booster and provide pro- 
ton beams with increased intensity with the same emittance. 
Higher luminosity requires more bunches in the Tevatron to again 
avoid the limitation due to the beam-beam interaction. Until it is re- 
placed with the Main Injector, the Main Ring will remain as the 
most significant bottleneck on the performance of the collider. 


10069 (GANIL-R-93-02) Operation and machine studies. 
Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France). 1992. 47p. (In French). Order Number DE94613624. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This annual report describes the GANIL (Grand accelerateur na- 
tional d'ions lourds, Caen, France) operation and the machine 
studies realized in 1992. Metallic ions have been accelerated during 





36 pc of the time; some were produced for the first time at GANIL: 
125Te, 52Cr with ECR3, ''Ta with ECR4. The various machine 
studies are: comparison of lifetimes of carbon sheets, charge ex- 
change of very heavy ions in carbon foils and in the residual gas of 
the Ganil cyclotrons, commissioning of the new high intensity axial 
injection system for Ganil, tantalum acceleration with the new injec- 
tor, a cyclotron as a mass spectrometer; other studies concerned: 
implementing the new control system, gettering flux measurement, 
energy deposited by neutrons and gamma rays in the cryogenic 
system of SISSI; latest developments on multicharged ECR ion 
sources, and an on-line isotopic separator test bench at Ganil. 


10070 (GANIL-R-93-08) The LIONS code (version 1.0). 
Bertrand, P. Grand Accelerateur National d’lons Lourds (GANIL), 
14 - Caen (France). 1993. 29p. (In French). Order Number 
DE94613625. Source: OSTI; NTIS (US Sales Only); INIS. 

The new LIONS code (Lancement d’IONS or lon Launching), a 
dynamical code implemented in the SPIRal project for the CIME 
cyclotron studies, is presented. The various software involves a 3D 
magnetostatic code, 2D or 3D electrostatic codes for generation of 
realistic field maps, and several dynamical codes for studying the 
behaviour of the reference particle from the cyclotron center up to 
the ejection and for launching particles packets complying with 
given correlations. Its interactions with the other codes are de- 
scribed. The LIONS code, written in Fortran 90 is already used in 
studying the CIME cyclotron, from the center to the ejection. It is 
designed to be used, with minor modifications, in other contexts 
such as for the simulation of mass spectrometer facilities. 

10071 


(INIS-mf—13604, pp. 15-17) Charged particle 


acceleration with plasmas. Bravo O, A. (Instituto Nacional de In- 
vestigaciones Nucleares, Mexico City (Mexico)). Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Sindicato 
Unico de Trabajadores de la Industria Nuclear (SUTIN), Mexico City 
(Mexico). 1989. 95p. (In Spanish). (CONF-8905411-: 1. national 
meeting on accelerators., Salazar (Mexico), 25-26 May 1989). In 


Proceedings of the 1. national meeting on accelerators. Order 
Number DE94602067. Source: OSTI; NTIS (US Sales Only); INIS. 
Under certain conditions it is possible to create spatial charge 
waves (OCE) in a plasma (ionized gas) through some disturbance 
mechanism, the phenomenon produces electric fields of high inten- 
sity that are propagated at velocities near to a c. When charged 
particles are connected to such OCE they may be accelerated to 
very high energies in short distances. At present electric fields of 
approximately 10” V/cm have been observed. (Author). 4 refs. 


10072 (INIS-mf-13604, pp. 18-24) The Bevalac accelerator. 
Dacal, A. (Universidad Nacional Autonoma de Mexico, Mexico City 
(Mexico). Inst. de Fisica). Instituto Nacional de Investigaciones Nu- 
cleares, Mexico City (Mexico); Sindicato Unico de Trabajadores de 
la Industria Nuclear (SUTIN), Mexico City (Mexico). 1989. 95p. (in 
Spanish). (CONF-8905411—: 1. national meeting on accelerators., 
Salazar (Mexico), 25-26 May 1989). In Proceedings of the 1. na- 
tional meeting on accelerators. Order Number DE94602067. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Presented are the characteristics of the Bevatron and SuperHilac 
heavy ion accelerators in a very general manner. Some aspects of 
their application in the field of biological medicine and some of the 
interesting results obtained in experiments on nuclear physics are 
mentioned. (Author). 20 refs, 2 figs, 2 tabs. 


10073 = (INIS-mf-13604, pp. 25-26) Experience with the 67 
Megatron in the IMSS Specialties Hospital Num. 25 in Monter- 
rey. Gonzalez V, V.Z. (Instituto Mexicano del Seguro Social, 
Hospital de Especialidades Num. 25, Monterrey (Mexico)). Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico); 
Sindicato Unico de Trabajadores de la Industria Nuclear (SUTIN), 
Mexico City (Mexico). 1989. 95p. (In Spanish). (CONF-890541 1-: 
1. national meeting on accelerators., Salazar (Mexico), 25-26 May 
1989). In Proceedings of the 1. national meeting on accelerators. 
Order Number DE94602067. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The basic characteristics of the 67 Megatron, the property of 
Hospital Num. 25 of IMSS in Monterrey, are presented here and 
also other data of interest to the department of oncology and the 
physics area. (Author). 
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10074 (INIS-mf-13604, pp. 27-31) Design, testing and modi- 
fications of the Pelletron accelerator and future uses. Lopez V, 
H. (Instituto Nacional de Investigaciones Nucleares, Mexico City 
(Mexico)); Valdovinos A, M.; Hernandez M, V.; Alba P, U.; Garcia 
R, R.; Rodriguez, R.; Alba P, R.; Ruiz M, J. Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico); Sindicato Unico 
de Trabajadores de la Industria Nuclear (SUTIN), Mexico City 
(Mexico). 1989. 95p. (In Spanish). (CONF-8905411-: 1. national 
meeting on accelerators., Salazar (Mexico), 25-26 May 1989). In 
Proceedings of the 1. national meeting on accelerators. Order 
Number DE94602067. Source: OSTI; NTIS (US Sales Only); INIS. 

Solutions to various problems in the design of high voltage gen- 
erator and acceleration units of the Pelletron electron accelerator 
designed and constructed at ININ are presented. Information on 
the design of the control system of the electron beams, activities 
proposed for utilization of sulfur hexafluoride as an accelerator iso- 
lating gas as well as some future uses of the Pelletron. (Author). 7 
refs, 3 figs. 


10075 (INIS-mf—-13604, pp. 32-37) Accelerator laboratories: 
development centers for experimental physics and technology 
in Mexico. Mazari, M. (Universidad Nacional Autonoma de Mexico, 
Mexico City (Mexico). Inst. de Fisica). Instituto Nacional de Investi- 
gaciones Nucleares, Mexico City (Mexico); Sindicato Unico de 
Trabajadores de ja Industria Nuclear (SUTIN), Mexico City (Mex- 
ico). 1989. 95p. (in Spanish). (CONF-8905411-: 1. national 
meeting on accelerators., Salazar (Mexico), 25-26 May 1989). In 
Proceedings of the 1. national meeting on accelerators. Order 
Number DE94602067. Source: OSTI; NTIS (US Sales Only); INIS. 

Three years ago in this Nuclear Center the author and Professor 
Graef expounded the inception and development of experimental 
physics and new techniques centered about laboratories and 
equipped in our country with positive ion accelerators. Extracted 
here is the information on the laboratories that have allowed pro- 
fessional training as well as the furtherance of scientific productivity 
in each group. An additional proposal as to how the technical 
groups knowledgeable in advanced technology might contribute 
significantly to adequate preparation of youth at the intermediate 
level able to generate innocuous micro industries in their own 
neighbourhood. (Author). 5 refs, 2 figs, 2 tabs. 


10076 (INIS-mf-—13806) Experimental study for the use of 
sulfur hexafluoride as dielectric gas in particle accelerators. 
Candanedo y Bernabe, C. Universidad Veracruzana, Orizaba (Mex- 
ico). Facultad de Ciencias Quimicas. 1993. 105p. (In Spanish). 
Order Number DE94616116. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The sulfur hexafluoride is the better dielectric gas in the world. It 
is used in particle accelerator, power stations and high voltage 
transformators. This is a high stable gas, but when is used as di- 
electric is degraded in toxic and corrosive fluorides this degradation 
of sulfur hexafluoride is a function of the voltaic arc, crown effect, 
pressure, temperature and radiation. The purification of the sulfur 
fluoride permitted to work in safe form and without the risks as 
contaminant. The objective of the work is the development of a 
process for the separation of the wastes from the fabrication of sul- 
phur fluoride and the products of degradation. This process used 
adsorbents when this gas is used as dielectric. The methodology 
employed was bibliography research, experimental design of the 
equipment, construction of the experimental equipment, selection 
and use of adsorbents, installation of the adsorption columns for 
the experimentation, flow of the sulfur hexafluoride through the ad- 
sorbents, searching of the fluoride hexafluoride before and after of 
the step through the adsorption columns and writing of the results. 
In base to the results we conclude that the process is good. The 
work could be advantage using chromatographic techniques with 
adequate standards. Is possible to extend the study using an addi- 
tional number of adsorbents. (Author). 34 refs, 7 graphs, 3 tabs. 


10077 (JINR-E—1-92-487) Status and physics programme at 
nuciotron. Baldin, A.M. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1992. 19p. Order Num- 
ber DE94612270. Source: OSTI; NTIS (US Sales Only); INIS. 
Major problems of the physics of relativistic nuclear collisions ex- 
plored at the accelerator of the Laboratory of High Energies are 
given. The accelerator complex of the Laboratory of High Energies 
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and the status of work connected with putting into operation of the 
first superconducting accelerator of relativistic nuclei Nuclotron are 
described. 17 refs.; 4 figs.; 2 tabs. 


10078 (NIIlYaF-MGU-—91-21-225) Short-wave radiation in a 
free-electron laser based on the racetrack microtron RM-100 of 
MSU NIlYaF. Grishin, V.K.; Darenskaya, L.V. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1991. 26p. (In Russian). Order 
Number DE94612271. Source: OSTI; NTIS (US Sales Only); INIS. 

Possibility of producing electromagnetic radiation in a free- 
electron laser (FEL), using beam of the racetrack microtron 
RM-100 of MSU NIIYaF, is evaluated. Two modes of FEL operation 
are considered. Single-particle mode with minimal amplification fac- 
tor is possible at assigned electron beam parameters and maximal 
energy up to 20-50 MeV. Device specifications are presented. Col- 
lective radiation mode becomes possible due to the affect of 
electromagnetic wave channeling. Channeling occurs under auxil- 
lary transverse compression of 10A electron beam, permitted by 
RM-100 parameters. Possible parameters of FEL in UV range are 
presented. 20 refs.; 4 figs.; 5 tabs. 


10079 (PSI-PROC-—92-02, pp. 440-498) Data and methods 
for the design of accelerator based transmutation systems. 
Atchison, F. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)). Sep 
1992. 657p. (CONF-9109524—: Specialists’ meeting on accelerator- 
based transmutation, Villigen (Switzerland), 9-12 Sep 1991). In 
Proceedings of the specialists’ meeting on accelerator-based trans- 
mutation. Order Number DE94612272. 

From a caiculational standpoint, at least, accelerator based 
transmutation systems for nuclide burning are tailored versions of a 
general class of facility that can be used as spallation neutron 
sources, for nuclear breeding, etc. The nuclear design can be con- 
sidered in two parts: (i) the conceptual design for (in this case) the 
target/burning system and (ii) the full characterisation of the opera- 
tional parameters for the complete system. Roughly, part (i) 
decides the nuclear physics of the burning facility while part (ii) 
produces the numbers required to make an engineering design. 
The main part of the paper will concentrate on methods for the full 
characterisation of the system by giving a description of the calcu- 
lations made for SINQ, the PSI spallation source project: the 
methods are less dependent on the specific application of the 
transmutation system but the applicability of the work to a nuclide 
burning facility is discussed. The data and calculational methods for 
the concept design have to allow detailed study of the nuclide pro- 
duction by a wide range of particle types and energies interacting 
with a variety of target nuclides. A short discussion of calculational 
possibilities is given. (author) 39 figs., 9 tabs., 141 refs. 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 10139 


10080 (BUDKERINP-92-65) Dependence of transverse in- 
stability of beam on wake-potential form. Shil'tsev, V.D. AN 
SSSR, Novosibirsk (Russian Federation). Inst. Yadernoj Fiziki. 
1992. 11p. Order Number DE94612275. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work is devoted to the question of the growth of transverse 
beam break-up instability caused by wake fields with power law 
wake potential. This problem is topical interest for linear colliders 
where particle dynamics depends significantly on fields of radiation 
in periodical accelerating structures. Some kinds of beam-plasma 
instabilities are other possible applications of the work. Analytical 
calculations show that the emittance growth of advanced instability 
in time is smaller when the dependence of wake potential on dis- 
tance has a bigger power coefficient. 7 refs.; 1 fig. 


10081 (EUR-13574(V.2), pp. 809-819) The consequences of 
the Kyshtym accident for Flora and Fauna. Spirin, D.A.; Ro- 
manov, G.N.; Tikhomirov, F.A.; Smirnov, E.G.; Suvorova, L.I.; 
Shevchenko, V.A. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. (CONF-9010134—: Seminar on 
comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
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Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). 
In Seminar on Comparative assessment of the environmental 
impact of radionuclides released during three major nuclear acci- 
dents: Kyshtym, Windscale, Chemobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 
Flora and fauna irradiated in areas radioactively contaminated by 
the Kyshtym accident accumulated the bulk of their dose more or 
less in the first year, with the irradiation being at its most intensive 
in autumn 1957 and the winter of 1957/58, when plants and many 
animal species were in the physically dormant state. During the 
"acute” phase the maximum doses absorbed (at a contamination 
level of 4 000 Ci ®° Sr/km*) were as follows (in krad): mouse-type 
rodents and fish 4, birch bud meristems 20, pine bud meristems 
40, pine needles 80, dormant leaf buds and gramineae seeds on 
the soil surface 160. The main radiobiological effects appeared in 
the spring of 1958 and were observed for several years after; sub- 
sequently, in the presence of chronic irradiation at a low dose rate, 
predominantly genetic effects were observed, conifers being the 
most radiosensitive among the plants. Changes in the structure of 
herbaceous communities occurred at doses over 20 krad (1 500 Ci 
%°Sr/km?). In subsequent years we observed changes in the struc- 
ture and numbers of fish and mouse-type rodent populations. The 
radioactive contamination caused an increase in the rate of muta- 
tional processes in plant and animal populations. However, for 
populations as a whole the increased frequency observed for most 
mutations (chromosome aberrations, chemical mutations) did not 
play a major role, since they were speedily eliminated by natural 
selection. No deformities of a genetic nature were found on the con- 
taminated territory. In the 30 years since the accident the biological 
characteristics of the contaminated area have not differed (except 
for coniferous forests) from those of the surrounding regions. Natu- 
ral ecosystems are very radioresistant, and extremely high doses 
are needed to damage them seriously and irreversibly. (author). 


10082 (EUR-13574(V.2), pp. 821-866) Genetic conse- 
quences of the action of ionizing radiations on natural 
populations after the Kyshtym accident. Shevchenko, V.A. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The object of the present review is to consider some problems in 
radiation genetics of natural populations and to reveal problems 
which are of key importance, in the author's opinion, in monitoring 
irradiated natural populations. (author). 


10083 (SLAC-PUB-6255) Flat beam studies in the SLC 
linac. Adolphsen, C.; Decker, F.J.; Seeman, J.T. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Jun 1993. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO03-76SF00515. (CONF-930511—511: PAC '93: interna- 
tional particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE94006435. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Stanford Linear Collider (SLC) was recently converted to flat 
beam operation (yex = 10 yey), producing a factor of two increase 
in luminosity. In this paper we review the results of flat beam stud- 
ies in the SLC Linac. In summary, the injected beams from the 
damping rings had invariant horizontal emittances as low as 30 
mm-mrad and invariant vertical emittances as low as 2 mm-mrad. 
The emittances measured at the end of the linac after tuning for 3 
x 10'° particles are about 5 to 8 mm-mrad vertically and 40 to 50 
mm-mrad horizontally. Flat beam operation began 3/17/93. 
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Refer also to citation(s) 8472, 10032, 10069, 10134, 10141, 10145, 
10189, 10201, 10661, 11029 





10084 (AECL—10312(rev.1)) RF field control for Kaon Fac- 
tory booster cavities. Craig, S.T.; de Jong, M.S. Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Aug 1992. 42p. Order Number DE94613657. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A conceptual design is developed for control of the Kaon Factory 
booster rf accelerating fields. This design addresses control of 
cavity: tuning, voltage amplitude, and voltage phase angle. Time- 
domain simulations were developed to evaluate the proposed 
controllers. These simulations indicate that adequate tuning perfor- 
mance can be obtained with the combination of adaptive feed 
forward and proportional feedback control. Voltage amplitude and 
voltage phase can be adequately controlled using non-adaptive 
feed forward and proportional feedback control. (Author) (figs., 
tabs.). 


10085 (ANL-HEP-TR—94-10) Summary of FEA calculations 
of STAR support rings. Guarino, V. Argonne National Lab., IL 
(United States). High Energy Physics Div. 19 Jan 1994. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94006534. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Several FEA analyses of the STAR EM support rings have been 
performed. The original design was a continuous ring with a “C” 
channel cross section. These rings were 2-3/4 inch thick with the 
center rings being only 1-3/4 inch thick. Based on the early analy- 
sis of these rings, it was determined that a continuous ring with a 
solid cross section should be used. A thermal and mechanical anal- 
ysis of both cross sections was performed. Because of symmetry, 
only half of the rings were modeled. The gravity load of the EM 
was applied to the ring by a rigid bar that extended radially from 
the location of the Thompson rails on the ring to the center of grav- 
ity of the EM module. In this paper the authors will first describe 
the analysis of the rings with the “C” channel cross section. The 
mechanical and thermal analysis of the thick 2-3/4 inch ring will be 
described, followed by the mechanical and thermal analysis of the 


thinner 1-3/4 inch ring. In the second section, the analysis of the 
rings with the solid cross section will be described. Once again the 
thermal and mechanical analysis of the thicker 2-3/4 inch ring will 
be first followed by the description of the thinner 1-3/4 inch ring. 


10086 (BNL-49715) Nuclear reaction analysis of hydrogen 
in SSC beam pipe materials. Ruckman, M.W. (Brookhaven Na- 
tional Lab., Upton, NY (United States)); Strongin, M.; Lanford, W.A. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE94005458. Source: 
OSTI; NTIS; INIS; GPO Dep. 

To control the photodesorption of molecular hydrogen, it is ad- 
vantageous to reduce the amount of hydrogen in candidate SSC 
beam pipe materials and identify those procedures that: (1) lead to 
contamination of the beam pipe surface or materials, (2) would re- 
duce the amount of hydrogen on the surface or in the bulk and (3) 
could be used for in-situ cleaning during Collider assembly or dur- 
ing Collider maintenance. Nuclear Reaction Analysis (NRA) can be 
used to quantitatively measure the amount of hydrogen on the sur- 
face or within half a micron of the surface. The present report 
discusses data that has been obtained for candidate SSC beam 
pipe materials (Nitronix 40 Stainless Steel, Nitronix 40 SS coated 
with electrodeposited copper (Silvex process)), oxygen-free high 
conductivity copper (Hitachi 101 OFHC) and several miscellaneous 
samples. The work demonstrates the potential of the technique for 
characterizing the hydrogen concentration of accelerator beam pipe 
materials, for assisting in the development of better vacuum sys- 
tem materials for TeV-scale accelerators, and for the development 
of better beam pipe construction or maintenance procedures for fu- 
ture accelerator projects. 


10087 (BNL-49783) The Method of Recursive Counting: 
Can one go further?. Creutz, M. (Brookhaven National Lab., Up- 
ton, NY (United States)); Horvath, i.; Mendris, R. Brookhaven 
National Lab., Upton, NY (United States). Dec 1993. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-9310250-4: LATTICE 93: international 
symposium on lattice field theory, Dallas, TX (United States), 12-17 
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Oct 1993). Order Number DE94005454. Source: OSTI; NTIS; INIS; 
GPO Dep. 

After a short review of the Method of Recursive Counting we in- 
troduce a general algebraic description of recursive lattice building. 


This provides a rigorous framework for discussion of method's limi- 
tations. 


10088 (BNL-60020) GEM Technical Design Report. GEM 
Collaboration (United States); Superconducting Super Collider 
Lab., Dallas, TX (United States); Brookhaven National Lab., Upton, 
NY (United States). 30 Apr 1993. 642p. Sponsored by USDOE, 
Washington, DC (United States), DOE Contract AC02- 
76CHO00016 ; AC35-89ER40486. (SSCL-SR-1219). Order Number 
DE94006740. Source: OSTI; NTIS; INIS; GPO Dep. 

The GEM collaboration was formed in June 1991 to develop a 
major detector for the SSC. The primary physics objectives of 
GEM are those central to the motivation for the SSC, to study high 
Pr physics - exemplified by the search for Higgs bosons - and to 
search for new physics beyond the standard model. The authors 
present in this Technical Design Report (TDR) a detector with 
broad capabilities for the discovery and subsequent study of elec- 
troweak symmetry breaking, the origin of mass and flavor, and 
other physics requiring precise measurements of gammas, elec- 
trons, and muons - hence the name, GEM. In addition, as a design 
goal, they have taken care to provide the robustness needed to do 
the physics that requires high luminosity. Finally, good coverage 
and hermeticity allow the detection of missing transverse energy, 
E+. The GEM design emphasizes clean identification and high res- 
olution measurement of the primary physics signatures for high py 
physics. The approach is to make precise energy measurements 
that maximize the sensitivity to rare narrow resonances, to detect 
the elementary interaction products (quarks, leptons, and photons), 
and to build in the features required to reduce backgrounds. 


10089 (BNL—70386) Travel to Japan to visit the Photon 
Factory at the National Laboratory for High Energy Physics 
and attend Workshop on Area Detectors: Foreign trip report, 
November 19-27, 1993. Smith, G.C. Brookhaven National Lab., 
Upton, NY (United States). 7 Dec 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Order Number DE94004154. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

At the Photon Factory of the National Laboratory for High Energy 
Physics, | visited colleagues working in the field of imaging x-ray 
detector development and discussed the status of detector re- 
search at each of our respective institutions. | also had a tour of 
the beam line area of the Photon Factory. At Harima Science Gar- 
den City, | attended the International Workshop on Area Detectors 
and presented at talk entitled “X-ray Detector Development at 
Brookhaven National Laboratory”; this meeting had been organized 
to assist the program of SPring-8, the new synchrotron source be- 
ing constructed at Harima. Seven specialists in x-ray detectors 
from major synchrotron sources outside Japan were present, along 
with about a dozen specialists from within Japan. During the meet- 
ing, a tour was given of the SPring-8 facility. 


10090 (CEA-CONF—11590) Calculation of the resonance 
frequencies of modified coaxial cavity. Bassaler, J.M. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d'instrumentation Nucleaire); Baudrand, H. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Electronique et d’instrumentation Nucleaire. 1992. 3p. (in French). 
(CONF-9203292—: NUMELEC 92: Conference on numerical meth- 
ods in electromagnetism, Grenoble (France), 17 Mar 1992). Order 
Number DE94613658. Source: OSTI; NTIS (US Sales Only); INIS. 

Principle of a new type of recirculating electron accelerator suit- 
able for industrial applications, the Rhodotron accelerator, are 
presented. A boundary integral method using Green function is 
presented which allows to compute accurately the resonance 
frequencies of the modified coaxial cavity of the Rhodotron acceler- 
ator. By this numerical method, the geometry which optimizes the 
shunt impedance can be determined. (author). 


10091 (CONF-890701-32) Magnetic characteristics and 
measurements of filamentary Nb-Ti wire for the Superconduct- 
ing Super Collider. Goldfarb, R.B.; Spomer, R.L. National Inst. of 
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Standards and Technology (NEL), Boulder, CO (United States). 
Electromagnetic Technology Div. [1989]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al05- 
85ER40240. From International cryogenic materials conference; 
Los Angeles, CA (United States); 24-28 Jul 1989. Order Number 
DE94005988. Source: OSTI; NTIS; GPO Dep. 

In synchrotron accelerator applications, such as the Supercon- 
ducting Super Collider (SSC), superconducting magnets are cycled 
in magnetic field. Desirable properties of the magnets include field 
uniformity, field stability with time, small residual field, and fairly 
small energy losses upon cycling. This paper discusses potential 
sources of problems in achieving these goals, describes important 
magnetic characteristics to be considered, and reviews measure- 
ment techniques for magnetic evaluation of candidate SSC wires. 
Instrumentation that might be practical for use in a wire-fabrication 
environment is described. The authors report on magnetic mea- 
surements of prototype SSC wires and cables and speculate on 
causes for instability in multipole fields of dipole magnets con- 
structed with such cables. 


10092 (DESY-—93-023) Emittance damping considerations 
for TESLA. Floettmann, K.; Rossbach, J. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Mar 1993. 20p. Order 
Number DE94740597. Source: OSTI; NTIS (US Sales Only); INIS. 

Two schemes are considered to avoid very large damping rings 
for TESLA. The first (by K.F.) makes use of the linac tunnel to ac- 
comodate most of the damping ‘ring’ structure, which is, in fact, not 
a ring any more but a long linear structure with two small bends at 
each of its ends ('dog-bone’). The other scheme (by J.R.) is based 
on a positron (or electron, respectively) recycling scheme. It makes 
use of the specific TESLA property, that the full bunch train is 
much longer (240 km) than the linac length. The spent beams are 
recycled seven times after interaction, thus reducing the number of 
bunches to be stored in the damping ring by a factor of eight. Ult- 
mately, this scheme can be used to operate TESLA in a storage 
ring mode (‘storage linac’), with no damping ring at all. Finally, a 
combination of both schemes is considered. (orig.) 


10093 (DOE/ER-0607P) Neutron sources and applications. 
Price, D.L. (ed.) (Argonne National Lab., IL (United States)); Rush, 
J.J. (ed.). USDOE Office of Energy Research, Washington, DC 
(United States). Jan 1994. 183p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94005954. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Review of Neutron Sources and Applications was held at Oak 
Brook, Illinois, during September 8-10, 1992. This review involved 
some 70 national and international experts in different areas of neu- 
tron research, sources, and applications. Separate working groups 
were asked to (1) review the current status of advanced research 
reactors and spallation sources; and (2) provide an update on sci- 
entific, technological, and medical applications, including neutron 
scattering research in a number of disciplines, isotope production, 
materials irradiation, and other important uses of neutron sources 
such as materials analysis and fundamental neutron physics. This 
report summarizes the findings and conclusions of the different 
working groups involved in the review, and contains some of the 
best current expertise on neutron sources and applications. 


10094 (DOE/FTR-94003592) Travel to Germany to attend 
the International Conference on Accelerator and Large Experi- 
mental Physics Control Systems: Foreign trip report, October 
18-22, 1993. Kline, D.M. Fermi National Accelerator Lab., Batavia, 
IL (United States). 29 Oct 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE94003592. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The purpose of attending the conference was to participate in a 
poster session which described the Epicure Control System, the 
Epicure Distributed Database System, and to submit a paper co- 
authored by Ed Dambik, David Kline, and Bob West. The confer- 
ence served as a way of exchanging different philosophies and 
methodologies in designing and implementing control systems. 


10095  (DOE/FTR-94003602) Travel to attend the 15th Inter- 
national Free-electron Laser Conference: Foreign trip report, 
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August 21-—September 1, 1993. Benson, S.V. Southeastern Uni- 
versities Research Association, Inc., Newport News, VA (United 
States). Continuous Electron Beam Accelerator Facility. 7 Sep 
1993. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO5-84ER40150. Order Number DE94003602. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The 15th international conference on free-electron lasers gave 
evidence that the free-electron laser field is maturing. Much of the 
support for new and existing FEL facilities is in the form of support 
for user facilities. The physics of the FEL is generally assumed to 
be well understood. There is more interest in the advance of the 
requisite technologies of the lasers than of the physics of the de- 
vices. Furthermore, the demands of the user to provide more time 
severely limits the time which can be devoted to machine physics 
studies. The level of funding for FEL programs has declined dra- 
matically as well, which has reduced the contributions from the US 
and Japan. The number and variety of presentations from Europe 
and the tonner Soviet Union was quite large due in part to the lo- 
cale and in part to the rosier funding situation in Europe. After the 
conference, | travelled to Paris to visit the laboratory at the Univer- 
sity of Paris at Orsay. L.U.R.E. (Laboratoire pour I’Utilisation de 
Reyonment Electromagnetique) has two operating lasers-one in- 
frared system using a conventional linear accelerator using a 
thermionic gun and a subharmonic buncher, and one UV system 
on an 800 MeV positron storage ring. | toured both facilities and 
discussed the operation of them. My main interest was to find out 
more about the behavior of UV mirrors in a free-electron laser with 
large average power flux incident on the mirrors. My main conciu- 
sion is that the operation of the best mirrors under these exterme 
conditions is better than one might expect but that no-one really 
understands why some mirrors do as well as they do. 


10096 (FNAL/C—92/220) Measurements of beam pipe eddy 
current effects in Main Injector dipole magnets. Wailbridge, 
D.G.C.; Bleadon, M.E.; Brown, B.C.; Glass, H.D.; Harding, D.J.; 
Mazur, P.O.; Sim, J.W. Fermi National Accelerator Lab., Batavia, 


IL (United States). Aug 1992. 5p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-920706—56: International conference on high energy accel- 
erators, Hamburg (Germany), 20-24 Jul 1992). Order Number 
DE94005997. Source: OSTI; NTIS; INIS; GPO Dep. 

The dipole magnets for the proposed Main Injector project at 
Fermilab are designed to ramp to maximum field (1.7 T) at rates 
over 2.5 T/s. These ramp rates will produce eddy current effects 
which degrade overall field quality. A harmonics probe was 
constructed for the purpose of measuring eddy current field compo- 
nents during the ramp cycle. Three separate ramp rates were 
employed ranging from 1.3 T/s to 2.7 T/s. Tests were performed 
using beam pipes with two different resistivities. The dominant mul- 
tipole contribution resulting from eddy current effects in each beam 


pipe was sextupole. The sextupole component closely matched the 
calculated prediction. 


10097 (FNAL/C-93/186) Thermal and structural perfor- 
mance of a single tube support post for the Superconducting 
Super Collider dipole magnet cryostat. Boroski, W.N.; Nicol, 
T.H.; Ruschman, M.K.; Schoo, C.J. Fermi National Accelerator 
Lab., Batavia, IL (United States). Jul 1993. 9p. Sponsored by US- 
DOE, Washington, DC (United States), DOE Contract 
AC02-76CH03000. (CONF-930703—-41: International cryogenic 
engineering conference and international cryogenic materials con- 
ference, Albuquerque, NM (United States), 12-16 Jul 1993). Order 
Number DE94005998. Source: OSTI; NTIS; INIS; GPO Dep. 

The reentrant support post currently incorporated in the Super- 
conducting Super Collider (SSC) dipole cryostat has been shown 
to meet the structural and thermal requirements of the cryostat, 
both in prototype magnet assemblies and through component test- 
ing. However, the reentrant post design has two major drawbacks: 
tight dimensional control on all components, and cost driven by 
these tolerance constraints and a complex assembly procedure. A 
single tube support post has been developed as an alternative to 
the reentrant post design. Several prototype assemblies have been 
fabricated and subjected to structural testing. Compressive, tensile, 
and bending forces were applied to each assembly with deflection 
measured at several locations. A prototype support post has also 





been thermally evaluated in a heat leak measurement facility. Heat 
load to 4.2 K was measured with the intermediate post intercept 
operating at various temperatures while thermometers positioned 
along the conductive path of the post mapped thermal gradients. 
Results from these measurements indicate the single tube support 
post meets the design criteria for the SSC dipole magnet cryostat 
support system. 


10098 (FNAL/C—93/280) Techniques for increasing the reli- 
ability of accelerator control system electronics. Utterback, J. 
Fermi National Accelerator Lab., Batavia, IL (United States). Sep 
1993. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-930511-510: PAC '93: 
international particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE94005999. 
Source: OSTI; NTIS; INIS; GPO Dep. 

As the physical size of modern accelerators becomes larger and 
larger, the number of required control system circuit boards in- 
creases, and the probability of one of those circuit boards failing 
while in service also increases. In order to do physics, the experi- 
menters need the accelerator to provide beam reliably with as little 
down time as possible. With the advent of colliding beams physics, 
reliability becomes even more important due to the fact that a con- 
trol system failure can cause the loss of painstakingly produced 
antiprotons. These facts prove the importance of keeping reliability 
in mind when designing and maintaining accelerator control system 
electronics. 


10099 (FNAL/C—93/281) WindoWorks: A flexible program 
for computerized testing of accelerator control system elec- 
tronic circuit boards. Utterback, J. Fermi National Accelerator 
Lab., Batavia, IL (United States). Sep 1993. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-930511-509: PAC ’93: international particle 
accelerator conference, Washington, DC (United States), 17-20 
May 1993). Order Number DE94006169. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Since most accelerator control system circuit boards reside in a 
commercial bus architecture, such as CAMAC or VMEbus, a com- 
puterized test station is needed for exercising the boards. This test 
station is needed for the development of newly designed 
prototypes, for commissioning newly manufactured boards, for di- 
agnosing boards which have failed in service, and for long term 
testing of boards with intermittent failure problems. WindoWorks 
was created to address these needs. It is a flexible program which 
runs on a PC compatible computer and uses a PC to bus crate in- 
terface. WindoWorks was designed to give the user a flexible way 
to test circuit boards. Each test is incapsulated into a window. By 
bringing up several different windows the user can run several dif- 
ferent tests simultaneously. The windows are sizable, and 
moveable. They have data entry boxes so that the test can be cus- 
tomized to the users preference. The windows can be used in 
conjunction with each other in order to create supertests. There 
are several windows which are generic. They can be used to test 
basic functions on any VME (or CAMAC) board. There are other 
windows which have been created to test specific boards. New 
windows for testing specific boards can be easily created by a 
Pascal programmer using the WindoWorks framework. 


10100 (FNAL-TM—1862) Report on first TESLA window as- 
sembly test. Sun, D.; Koepke, K. Fermi National Accelerator Lab., 
Batavia, IL (United States). Oct 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE94006844. Source: OSTI; NTIS; INIS; GPO Dep. 

RF input couplers for the superconducting cavities of the TESLA 
are under development at DESY and Fermilab. The coaxial part of 
the Fermilab input coupler has been tested up to 1.7 MW at Fermi- 
lab using 805 MHz rf power source. The test results, procedure 
and test setup are described. 


10101 (FNAL-TM-1864) PA1317(L13): A linac BPM Calibra- 
tion Program. McCrory, E. Fermi National Accelerator Lab.., 
Batavia, IL (United States). 4 Nov 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE94006038. Source: OSTI; NTIS; INIS; GPO Dep. 
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The purpose of this program is to determine the centers of the 
high-energy linac (HEL) BPMs using beam information, and to 
compare this information with the existing surveying information. It 
measures directly and quantitatively the amount of quad steering in 
each of the HEL quads. It is hoped that this program is all that is 
needed to make this measurement This procedure is based on the 
observation of the beam position in a BPM downstream of a quad 
while changing the magnetic field in that quad. If the beam is cen- 
tered in the quad, then this change will have no effect on the 
trajectory of the beam. However, if the beam is off center at the 
quad, changing the field will steer the beam. This measurement 
therefore can be used to measure the position of the beam in the 
quad under examination. 


10102 (FNAL-TM-1870) A magnetically coupled quench 
detector for superconducting magnets. Jaskierny, W.; Kristalin- 
ski, A.; Visser, A.T. Fermi National Accelerator Lab., Batavia, IL 
(United States). Dec 1993. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO2-76CH03000. Order 
Number DE94006040. Source: OSTI; NTIS; INIS; GPO Dep. 

This note describes a low voltage signal detector that is useful 
for detecting quenches or excessive lead voltages at superconduct- 
ing magnets. It can also be used for other applications where it is 
needed to detect low level signals present on high voltage installa- 
tions. The application of isolated operational amplifiers is often not 
practical for high voltage applications because of their limited input 
voltage rating, common mode rejection and sensitivity. The de- 
scribed detector can withstand 7.5 kV input to ground voltage. It 
has a typical common mode rejection of —150 dB at 60 Hz and an 
input sensitivity better than 1 mV. The magnetically coupled quench 
detector assembly is very sensitive to extremely small (order of 1 
uAmp) current changes in the sense windings. The detector assem- 
bly can therefore also be referred to as a micro current detector. 


10103 (FNAL-TM—1874) Cryogenic process simulation. 
Panek, J.; Johnson, S. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jan 1994. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. Order Num- 
ber DE94006845. Source: OSTI; NTIS; INIS; GPO Dep. 
Combining accurate fluid property databases with a commercial 
equation-solving software package running on a desktop computer 
allows simulation of cryogenic processes without extensive com- 
puter programming. Computer simulation can be a powerful tool for 
process development or optimization. Most engineering simulations 
to date have required extensive programming skills in languages 
such as Fortran, Pascal, etc. Authors of simulation code have also 
usually been responsible for choosing and writing the particular so- 
lution algorithm. This paper describes a method of simulating 
cryogenic processes with a commercial software package on a 
desktop personal computer that does not require these traditional 
programming tasks. Applications include modeling of cryogenic re- 
frigerators, heat exchangers, vapor-cooled power leads, vapor 
pressure thermometers, and various other engineering problems. 


10104 (GSI-93-15) A chemically selective laser ion source 
for the on-line isotope separation. Scheerer, F. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Mainz Univ. 
(Germany). Fachbereich 18 - Physik. Mar 1993. 112p. (In Ger- 
man). Order Number DE94738771. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this thesis a laser ion source is presented. In a hot chamber 
the atoms of the elements to be studied are resonantly by light of 
pulsed dye lasers, which are pumped by pulsed copper-vapor 
lasers with extremely high pulse repetition rate (vrep ~ 10 kHz), 
stepwise excited and ionized. By the storage of the atoms in a hot 
chamber and the high pulse repetition rate of the copper-vapor 
lasers beyond the required high efficiency (c ~ 10%) can be 
reached. First preparing measurements were performed at the off- 
line separator at CERN with the rare earth elements ytterbium and 
thulium. Starting from the results of these measurements further 
tests of the laser ion source were performed at the on-line separa- 
tor with in a thick tantalum target produced neutron-deficient 
ytterbium isotopes. Under application of a time-of-flight mass spec- 
trometer in Mainz an efficient excitation scheme on the resonance 
ionization of tin was found. This excitation scheme is condition for 
an experiment at the GSI for the production of the extremely 
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neutron-deficient, short-lived nucleus '°?Sn. in the summer 1993 is 
as first application of the newly developed laser ion source at the 
PSB-ISOLDE at CERN an astrophysically relevant experiment for 
the nuclear spectroscopy of the neutron-rich silver isotopes 
124-129 Ag is planned. This experiment can because of the lacking 
selectivity of conventional ion sources only be performed by means 
of the here presented laser ion source. The laser ion source shall 
at the PSB-ISOLDE 1993 also be applied for the selective ioniza- 
tion of manganese. (orig./HS!) 


10105 (INIS-mf-13604, pp. 64-69) Modification of metallic 
surfaces by positive ion bombardment. Rickards C, J. (Universi- 
dad Nacional Autonoma de Mexico, Mexico City (Mexico). Inst. de 
Fisica). Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico); Sindicato Unico de Trabajadores de la Industria Nu- 
clear (SUTIN), Mexico City (Mexico). 1989. 95p. (In Spanish). 
(CONF-8905411-: 1. national meeting on accelerators., Salazar 
(Mexico), 25-26 May 1989). In Proceedings of the 1. national meet- 
ing on accelerators. Order Number DE94602067. Source: OST]; 
NTIS (US Sales Only); INIS. 

Reported are the fundamentals and recent advances in the use 
of ion implantation techniques and gaseous emissions to modify 
metal surfaces. The physical phenomena involved, the necessary 
equipment and some applications which have been successful on 
an industrial scale are described. (Author). 13 refs, 1 fig. 


10106 (INIS-mf-13604, pp. 70-76) Whole body irradiation 
techniques based on the use of electrons. Torres C, A. (Hospi- 
tal de Oncologia. Centro Medico Nacional. Instituto Mexicano del 
Seguro Social. Distrito Federal (Mexico)); Rodriguez |, C. Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico); 
Sindicato Unico de Trabajadores de la Industria Nuclear (SUTIN), 
Mexico City (Mexico). 1989. 95p. (In Spanish). (CONF-890541 1—: 
1. national meeting on accelerators., Salazar (Mexico), 25-26 May 
1989). In Proceedings of the 1. national meeting on accelerators. 
Order Number DE94602067. Source: OSTI; NTIS (US Sales Only); 
INIS. 


In this presentation techniques are described for the calibration 


of a lineal electron accelerator for whole body irradiation of pa- 
tients. (Author). 7 refs. 


10107 (INIS-mf—13604, pp. 80-81) Particle accelerators in- 
stalled in hospitals: the need for a program of training for 
medical physicists. Brandan, M.E. (Universidad Nacional Au- 
tonoma de Mexico, Mexico City (Mexico). Inst. de Fisica). Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico); 
Sindicato Unico de Trabajadores de la Industria Nuclear (SUTIN), 
Mexico City (Mexico). 1989. 95p. (in Spanish). (CONF-890541 1-: 
1. national meeting on accelerators., Salazar (Mexico), 25-26 May 
1989). In Proceedings of the 1. national meeting on accelerators. 
Order Number DE94602067. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper was presented at the session which closed the round 
table. The need for setting up a program of professional training di- 
rected by hospital physicists who have functioned for some time as 
medical physicists in the health centers of the country was pro- 
posed. (Author). 


10108 (INIS-RU-361, pp. 170-172) AK-2000 analytical com- 
plex. Bortnyanskij, A.L.; Golubev, V.P.; Ivanov, A.S.; Klopenkov, 
M.L.; Latmanizova, G.M.; Pavlovets, M.V.; Povetkin, V.G.; Svin’in, 
M.P.; Subbotin, S.A. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 21. all-union 
conference on physics of charged particles interaction with crystals, 
Moscow (Russian Federation), 27 May 1991). In Proceedings of 
21. All-Union conference on physics of charged particles interaction 
with crystals: Part 4. Application of beams for the analysis of mate- 
rials composition and structure. Surface effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 
Consideration is given to analytical complex, enabling to realize 
methods of nuclear microanalysis, such as X-ray spectral analysis, 
analysis by prompt radiation of nuclear reactions and analysis by 
Rutherford backscattering. The complex is composed of hydrogen 
and helium ion accelerator, three channels of accelerated beam 
transportation with analytical equipment and automated system of 
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data acquisition and processing. The accelerator provides the pro- 
duction of ion beams with continuously regulated energy in 0.5 - 
2.0 MeV range, 1 yA current and energy instability of not worth, 
than 0.1%. 1 fig. 


10109 (INIS-RU-—362, pp. 5-9) Comparison of the ete, ye, 
7 linear colliders. Ginzburg, |.F. (AN SSSR, Novosibirsk (Rus- 
sian Federation). Inst. Matematiki); Serbo, V.G. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 194p. 
(CONF-9206427—: 2. working meeting on physics at VLEPP, 
Protvino (Russian Federation), 2 Jun 1992). In Proceedings of 2. 
Working meeting ‘Physics at VLEPP’. V.1: Volume 1. Order Num- 
ber DE94616200. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility to transform the future linear ete~colliders into 
the -ve and ++ colliders with approximately the same energies and 
luminosities was shown earlier. Their properties are compared from 


the point of view of possible physical investigations on them. 10 
refs.; 1 tab. 


10110 (INIS-RU-363, pp. 77-95) -+-7, ye at linear colliders. 
Telnov, V. (AN SSSR, Novosibirsk (Russian Federation). Inst. 
Yadernoj Fiziki). Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1992. 171p. (CONF-9206427-: 2. working 
meeting on physics at VLEPP, Protvino (Russian Federation), 2 
Jun 1992). In Proceedings of 2. Working meeting ’Physics at 
VLEPP’. V.2: Volume 2. Order Number DE94616167. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Review of problems in obtaining ye, ~y-beams at linear colliders 
is given. 24 refs.; 3 figs.; 5 tabs. 


10111 (INIS-RU-363, pp. 96-116) LFE-amplifier as a source 
of primary photons for photon collider. Saldin, E.L. (NPO 
Avtomaticheskikh Sistem, Samara (Russian Federation)); Shnejd- 
miller, E.A.; Sarantsev, V.P.; Yurkov, M.V. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 171ip. (In Rus- 
sian). (CONF-9206427—: 2. working meeting on physics at VLEPP, 
Protvino (Russian Federation), 2 Jun 1992). In Proceedings of 2. 
Working meeting ’Physics at VLEPP’. V.2: Volume 2. Order Num- 
ber DE94616167. Source: OSTI; NTIS (US Sales Only); INIS. 

A two cascade free-electron laser for 2x1 TeV photon colliders is 
considered. LTE-amplifier of 10 MW peak power is used as an initi- 
ating laser; the amplifier’s radiation is increased up to 5x10'' MW 
in the LTE-accelerator with varying parameters. The calculations 
performed allow to formulate of electron beams and LTE-amplifier 
magnetic system. 19 refs.; 5 figs. 


10112 (INIS-RU-363, pp. 158-166) Superconducting final 
quadrupole for linear collider. Kushnirenko, E.A. (Filial Inst. 
Yadernoj Fiziki, Protvino (Russian Federation)); Seryj, A.A.; Mikha- 
jlichenko, A.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1992. 171p. (In Russian). (CONF-9206427-: 2. 
working meeting on physics at VLEPP, Protvino (Russian Federa- 
tion), 2 Jun 1992). In Proceedings of 2. Working meeting ‘Physics 
at VLEPP’. V.2: Volume 2. Order Number DE94616167. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper reviews a possibility to develop and use an iron-free 
lense with super conducting coils for the final focusing system of a 
linear collider. The problems of lense’s magnetic circuit saturation 
hazard and significant distortion of detector’s magnetic field are 
simplified notably. Small cross sectional dimensions of the pro- 
posed lense enable an increase of detector’s solid angel and 
decrease of its loading caused by the interaction of background 
particles with lense material. The assessment and calculations per- 
formed inpoint to a possibility of technical implementation of a 
iron-free lense whose gradient will be about 300 kGs/cm and its 


diameter - approximately 4 cm (taking into account thermal insula- 
tion). 8 refs.; 3 figs. 


10113 (INIS-RU—-367, pp. 8-19) The development of heavy- 
ion research at GANIL. Detraz, C. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1990. 664p. (CONF- 
8910237-—: International school seminar on heavy ion physics, 





Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Prospects for the study of exotic nuclei and hot nuclear systems 
at GANIL are described. Prospects in the study of hot nuclear sys- 
tems are shown. 


10114 (INIS-RU-367, pp. 44-51) Gas-filled magnetic separa- 
tor of nuclear reaction products on a heavy-in beam. 
Oganesyan, Yu.Ts. (and others); Lobanov, Yu.V.; Popesko, A.G. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (in Russian, English). (CONF-8910237—: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International Schoo!-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Gas-filled separator positioned at the U-400 cyclotron heavy ion 
beam is described. The separator design permits nuclear reaction 
products capture in the angle range of +-1.5 deg in axial direction 
and +-3 deg in vertical direction. The separator performance on the 
example of V+Ne->Po+xn and Dy+Ar->Po+xn is shown. 


10115 (IS-M-752) Recent results from testing fast ADCs. 
Meyer, W.T.; Crawley, H.B.; McKay, R.L.; Rosenberg, E.I.; 
Thomas, W.D. Ames Lab., IA (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-82. (CONF-9305276—2: Electronics for future collid- 
ers, Chestnut Ridge, NY (United States), 4-5 May 1993). Order 
Number DE94005565. Source: OSTI; NTIS; INIS; GPO Dep. 

We present results of tests of 8, 10, and 12 bit ADCs that oper- 
ates in the range of 10 to 120 megasamples per second (MSPS). 
Tests include measurements of differential non-linearity, integral 
non-linearity, the effective number of bits, and the word error rate. 
Because the tests are performed on all devices with the same sig- 
nal sources and the same software, direct comparisons between 
devices can be made. We also present results from testing a radia- 
tion hardened ADC at ionizing radiation exposures up to 81 MRad. 


10116 (JAERI-M-93-160) Proceedings of the workshops on 
the utilization of electron beams. Sato, Shoichi (ed.) (Japan 
Atomic Energy Research Inst., Takasaki, Gunma (Japan). Takasaki 
Radiation Chemistry Research Establishment). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Sep 1993. 205p. (CONF- 
9207230—-: Workshops on the utilization of electron beams; 
Workshops on the utilization of electron beams, Bangkok 
(Thailand); Jakarta (Indonesia), 9 Jul 1992; 13 jul 1992; CONF- 
9207231-—). Order Number DE94737889. Source: OSTI; NTIS; 
INIS. 

Workshops organized by JAERI in cooperation with OAEP, 
BATAN and JAIF on the utilization of electron beam (EB) were held 
in Bangkok and Jakarta on 9 and 13 July 1992, respectively. The 
proceedings contain 13 papers presented at the Workshops. Wel- 
come remarks, opening address and closing remarks are also 
recorded. At the first part of the Workshops, general view on the 
application of electron accelerators and introduction of electron 
accelerators were made. Potential applications of electron acceler- 
ators to polymer processing, sterilization of medical products, flue 
gas purification, treatment of wastewater and sewage sludge and 
bioresources were introduced from Japanese participants. Potential 
application of electron accelerators to polymer processing and food 
irradiation in Thailand and Indonesia were also discussed. (author). 


10117 (JINR—13-92-366) A fiber optical channel for trans- 
mission of video-signals with the use of semiconductor laser 
diode. Romanov, Yu.!. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1992. 10p. (In Rus- 
sian). Order Number DE94612279. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The fiber optical channel channel with the use of semiconductor 
diode and applied CCD-camera for video-signals transmission to a 
remote terminal is described. Concise specifications of some 
blocks of the fiber optical system are discussed, comparative eval- 
uation analysis of effective application of the analogous fiber 
optical communication lines at the electrophysical installations is 
presented. 10 refs.; 5 figs. 
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10118 (JINR-E-9-92-495) Permanent magnet hexapole for 
ion source DECRIS. Efremov, A. (and others); Kutner, V.B.; 
Chugreev, V.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions. 1992. 8p. Order Number 
DE94612278. Source: OSTI; NTIS (US Sales Only); INIS. 

The hexapole design for ECR-type ion source DECRIS-14 and 
results of magnetic field measurements are presented. According 
to measurements the value of magnetic induction on the pole sur- 
face is about 1.05-1.1 T. 8 refs.; 5 figs. 


10119 (JINR-E-9-92-500) Correlation method of measure- 
ments of ion beam parameters. Artemov, A.S. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1992. 6p. Order Number DE94612282. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A correlatin method of nonperturbative control on the ion energy 
spectrum, beam profile and transverse emittance in a bending 
transport line area, is suggested. 10 refs.; 1 fig. 


10120 (KEK-PROC-—92-14) Proceedings of ICFA workshop 
on AC superconductivity (ACSC92). Tsuchiya, K. (ed.). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
182p. (CONF-9206281—: ICFA workshop on AC superconductivity, 
Tsukuba (Japan), 23-25 Jun 1992). Order Number DE94737966. 
Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 


title meeting. The 10 of the presented papers are indexed individu- 
ally. (J.P.N.). 


10121 (KEK-PROC-—93-7) Proceedings of intemational 
workshop on B-factories: accelerators and experiments 
(BFWS92). Kikutani, Eiji; Matsuda, Takeshi (eds.). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. 435p. 
(CONF-9211172—: International workshop on B factories: accelera- 
tors and experiments, Tsukuba (Japan), 17-20 Nov 1992). Order 
Number DE94737962. Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 


title meeting. The 59 of the presented papers are indexed individu- 
ally. (J.P.N.). 


10122 (LA-SUB—93-207) Investigations of large area elec- 
tron beam diodes for excimer lasers: Final report. Los Alamos 
National Lab., NM (United States); Michigan Univ., Ann Arbor, MI 
(United States). Intense Energy Beam Interaction Lab. [1993]. 91p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94005670. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the results of a one year research pro- 
gram at the University of Michigan to investigate the physics and 
technology of microsecond electron beam diodes. These experi- 
ments were performed on the Michigan Electron Long Beam 
Accelerator (MELBA) at parameters: Voltage = —0.65 to —0.9 MV, 
current = 1 —50 KA, and pulselength = 0.5 — 5 microseconds. Ma- 
jor accomplishments include: (1) the first two-wavelength (CO2 
and HeNe) laser deflection measurements of diode plasma and 
neutrals; (2) measurements of the effects on magnetic field gradi- 
ent on microsecond diode closure; (3) demonstration of good 
fidelity of processed x-ray signals as a diagnostic of beam voltage; 
(4) extended-pulselength scaling of electron beam diode arcing and 
diode closure; and (5) innovative Cerenkov plate diagnostics of e- 
beam dynamics. 


10123 (LA-SUB-93-233) A 200 kV fast rise time, low jitter, 
trigger system with magnetic pulse sharpener. Jaitly, N.C. 
(Maxwell Labs., Inc., San Diego, CA (United States)); Ramrus, A.; 
Coleman, M.D.; Earley, L.M.; Downing, J.N.; Reisch, H.H.; Caudill, 
L.D.; Eversol, S.A. Los Alamos National Lab., NM (United States); 
Maxwell Labs., Inc., San Diego, CA (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94005667. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The DARHT Facility is being designed at Los Alamos National 
Laboratory to produce high resolution flash radiographs of hydrody- 
namic experiments. Two linear induction accelerators (LIA), each in 
the range of 16 to 20 MeV, will be used to produce intense 
bremsstrahlung X-ray pulses of short duration (60 ns flat top). 
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Each LIA will produce a 3 kA, high brightness, electron beam using 
a 4 MeV injector and a series of 250 kV induction cells. Technol- 
ogy demonstration of key accelerator subsystems is under 
progress at the DARHT Integrated Test Stand (ITS). The eight in- 
ductions cells present in the ITS are driven by a Maxwell prototype 
Induction Cell Pulsed Power Supply (ICPPS) which provides 250 
kV, 70ns pulses via four Blumieins. Each Blumlein drives two cells 
and is triggered using independently controlled trigger units. This 
turnkey DARHT Trigger System, consisting of four separate trigger 
units, provides 200 kV trigger pulses with low jitter and fast rise 
time to each of the four Blumlein coaxial spark gaps. Details of the 
trigger system design and results obtained during extensive testing 
at Maxwell are described. 


10124 (LA-UR-93-3704) A transmission-loss monitor using 
current transformers. Power, J.F.; Gilpatrick, J.D.; Jason, A.J. Los 
Alamos National Lab., NM (United States). [1993]. 7p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9310204—13: Beam instrumen- 
tation workshop, Santa Fe, NM (United States), 20-23 Oct 1993). 
Order Number DE94003974. Source: OSTI; NTIS; GPO Dep. 

A system for measuring the amount of beam-charge loss in a 
linear-accelerator structure has been developed that uses a pair of 
beam-current transformers, otherwise used to monitor the linac 
beam current. This system is necessary to enable the Ground Test 
Accelerator (GTA) fast-protect system to shut off the accelerated 
beam in the event of a beam loss that would deposit sufficient 
energy to damage the accelerator structure. The present GTA ac- 
celerator consists of a 2.5-MeV, H~ RFQ, an intermediate matching 
section (IMS) and a single DTL cavity with an output energy of 3.2- 
MeV and transmitted current of 35 mA. Based on the RFQ output 
beam, melting of the copper structures will occur when about 40 
nC of beam is deposited in a point loss. For a grazing angle of 30 
mrad, up to 640 nC may be tolerated. The beam-current- 
transmission-loss monitor (BCTLM) system in conjunction with the 
fast-protect system measures the amount of beam loss between 
two toroidal beam-current monitors and automatically terminates 
the macropulse when the integrated loss reaches a predetermined 
set point. The design and operation of the BCTLM system used in 
the IMS and DTL section of the accelerator is described. 


10125 (LBL-35002) Estimating the cost of large supercon- 
ducting thin solenoid magnets. Green, M.A. (Lawrence Berkeley 
Lab., CA (United States)); St. Lorant, S.J. Lawrence Berkeley Lab., 
CA (United States). Jul 1993. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-930703-42: International cryogenic engineering conference 
and international cryogenic materials conference, Albuquerque, NM 
(United States), 12-16 Jul 1993). Order Number DE94006289. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The cost of thin superconducting solenoid magnets can be esti- 
mated if one knows the magnet stored energy, the magnetic field 
volume product or the overall mass of the superconducting coil and 
its cryostat. This report shows cost data collected since 1979 for 
large superconducting solenoid magnets used in high energy 
physics. These magnets are characterized in most cases by the 
use of indirect two phase helium cooling and a superconductor sta- 
bilizer of very pure aluminum. This correlation can be used for 
making a preliminary cost estimate of proposed one of a kind su- 
perconducting magnets. The magnet costs quoted include the 
power supply and quench protection system but the cost of the he- 
lium refrigerator and helium distribution system is not included in 
the estimated cost. 


10126 


(SLAC-PUB-6333) Fabrication of a prototype dipole 
for the SSC Low Energy Booster. Spencer, C.M. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Dec 1993. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC03-76SF00515. (CONF-930926-28: 13. international 
conference on magnet technology, Victoria (Canada), 20-24 Sep 
1993). Order Number DE94006436. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Low Energy Booster of the Superconducting Super Collider 
(SSC) will be a synchrotron containing 96 dipoles operating be- 
tween 0.13 T and 1.35 T at 10 Hz. Each dipole’s 1.865 m-long 
core is made from ~2900 steel laminations (lams), each 52 x 66 
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cm and 0.635 mm thick. A need to minimize power supply costs 
and stringent field specifications led to a straight core with very 
tight mechanical tolerances of the order of 0.05 mm. To satisfy 
these tolerances, we decided to stack the core in a vertical posi- 
tion; i.e., with the laminations laid horizontally. We designed and 
built an unusual vertical stacking fixture that pivots into a horizontal 
position after all the laminations have been stacked and com- 
pressed and four support angles welded onto the laminations. The 
stacking fixture, our experience using it, and conclusions as to the 
merits of stacking such a long core vertically will be described. The 
methods of insulating and potting the pancake coils and their in- 
Stallation into the unsplittable core is also described. 


10127 (SLAC-PUB-6364) Measurement of multi-bunch 
transfer functions using time-domain data and Fourier analy- 
sis. Hindi, H. (Stanford Linear Accelerator Center, Menlo Park, CA 
(United States)); Sapozhnikov, L.; Fox, J.; Prabhakar, S.; Oxoby, 
G.; Linscott, |.; Drago, A. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Dec 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9310204—14: Beam instrumentation workshop, 
Santa Fe, NM (United States), 20-23 Oct 1993). Order Number 
DE94006438. Source: OSTI; NTIS; INIS; GPO Dep. 

Multi-bunch transfer functions are principal ingredients in under- 
standing both the behavior of high-current storage rings as well as 
control of their instabilities. The measurement of transfer functions 
on a bunch-by-bunch basis is particularly important in the design of 
active feedback systems. Traditional methods of network analysis 
that work well in the single bunch case become difficult to imple- 
ment for many bunches. We have developed a method for 
obtaining empirical estimates of the multi-bunch longitudinal trans- 
fer functions from the time-domain measurements of the bunches’ 
phase oscillations. This method involves recording the response of 
the bunch of interest to a white-noise excitation. The transfer func- 
tion can then be computed as the ratio of the fast Fourier 
transforms (FFTs) of the response and excitation sequences, aver- 
aged over several excitations. The calculation is performed off-line 
on bunch-phase data and is well-suited to the multi-bunch case. A 
description of this method and an analysis of its performance is 
presented with results obtained using the longitudinal quick proto- 
type feedback system developed at SLAC. 


10128 (SLAC-PUB-6385) Muon background in a 1.0-TeV lin- 
ear collider. Keller, L.P. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Oct 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9310257—1: 5. international workshop on next-generation 
linear colliders, Stanford, CA (United States), 13-21 Oct 1993). Or- 
der Number DE94005229. Source: OSTI; NTIS; INIS; GPO Dep. 
The first detailed, quantitative study of muon background in a 
linear collider was done by G. Fekiman in 1988 for the Mark 2 de- 
tector at the Stanford Linear Collider (SLC). This followed the 
observation of an intolerable number of muons coming from beam- 
halo collimators in the SLC final focus. For his study of the 
problem, Feldman wrote the program MUCARLO, Version 1.0, 
which successfully reproduced the experimental results for the 
number and spatial distribution of muons hitting Mark 2. The back- 
ground in Mark 2, and subsequently SLD, was reduced to a 
tolerable level by installing magnetized iron spoilers in the final fo- 
cus tunnels and by adding beam scrapers in the last three sectors 
of the linac, approximately 1,500 meters from the collider hall and 
separated from the detector by the SLC arcs. For application to a 
true linear collider, MUCARLO was modified to include variable- 
energy primary beams up to 250 GeV and a linac with optical 
lattice and waveguide in front of the final focus. More recently the 
Next Linear Collider (NLC) design group at SLAC has included a 
collimation system between the linac and final focus which will con- 
tinuously intercept up to 1% of a 500 GeV beam, or an average 
power of 84 kW. The collimation system consists of a sequence of 
six spoiler/total absorber combinations. It is separated from the fi- 
nal focus by a 10-mrad big bend which generates a crossing angle 
at the IP, allows switching between multiple IPs, and aids muon 
protection. The main sources of muons for the study described 
here are the six Hi-Z total absorbers in the collimation system. This 
study expands on the work in Ref. 1 by including: a 500 GeV 





beam (instead of 250 GeV); direct e* annihilation, ete~ — utp 
and a calculation of muons from photopion production. 


10129 (UCRL-ID—114847) Transition armature technology 
project: Progress report No. 1, June 1—July 31, 1991. Hawke, 
R.S. Lawrence Livermore National Lab., CA (United States). 
[1991]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003146. Source: OSTI; NTIS; GPO Dep. 

This first report covers the period June 1 to July 31, 1991. Dur- 
ing this period we developed a detailed project plan which includes 
a balance between numerical simulation and experimental verifica- 
tion. A 2D MHD code (CALE) was adapted to a simple solid 
armature geometry. A numerical simulation verified the magnetic 
diffusion rate into the armature and rails was being calculated cor- 
rectly. Furthermore, the distribution of temperature, current density 
in the rails and armature as well as the interface pressure between 
the armature and rails were calculated. A 2D boundary layer code 
(TKBLIMP) was adapted to simulate the conditions between a solid 
armature-rail interface as well as a sabot-rail interface. Preliminary 
results were obtained. Study of an augmented Quadra-Rail railgun 
concept was begun. Need for an armature test fixture, launcher 
test bed and suitable power supplies was established. 


10130 (UCRL-ID—114848) Transition armature technology: 
Progress report No. 2, August 1-September 30, 1991. Hawke, 
R.S. Lawrence Livermore National Lab., CA (United States). 
[1991]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003147. Source: OSTI; NTIS; GPO Dep. 

This second report covers the period August 1 to September 30, 
1991. During this period we modified our approach to Task 1 (Hy- 
brid Armature study) with the addition of a numerical simulation of 
the steady state plasma brush length with a 1-D, four-phase equa- 
tion of state code. A test fixture was designed and fabrication 
begun on a plasma brush test fixture for hybrid studies. It will be 
powered by a 140 kJ, 1 MA capacitor bank on loan to the project. 
Diagnostic data collection with 20 channels of digitizers and data 
reduction with a microvax were also arranged. Sliding friction of a 
solid armature was simulated and found to form a vapor layer at 
velocities below 2 km/s. The simulations indicated that higher inter- 
face pressure results in vapor boundary layer formation at lower 
velocity. If there is also a minimum interface pressure required to 
commutate high currents, then an optimum interface pressure will 
probably result. Plans for a launcher test bed were begun in prepa- 
ration for performing dynamic validation tests of the simulated 
predicted performance of both solid and hybrid armatures. Compo- 
nents of an 8 module, 600 kJ, 5 kV, 1 MA capacitor bank has been 
moved into the railgun testing lab. The bank will be capable of 
powering advanced concept, multi-rail launchers. The same diag- 
nostic and data reduction system described above will be shared. 
Launcher test bed alternatives are under review. Four (Quadra) 
and six (Hexa) rail launchers have been modeled and appear to be 
able to provide a high impedance and lower current launcher. A 
mock up will be built and used for validation measurements. 


10131 (UCRL-ID—114850) Transition Armature Study: 
Progress report No. 4, February 1—March 31, 1992. Hawke, R.S. 
Lawrence Livermore National Lab., CA (United States). 18 May 
1992. 20p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94003877. Source: OSTI; NTIS; GPO Dep. 

This forth report covers the period February 1 to March 31, 
1992. During this period we: (1) performed numerical simulations 
of plasma brush formation and evolution with a 1D MHD code, (2) 
commenced testing hybrid armature brushes with a test fixture for 
studying hybrid armature brush behavior, (3) acquired 7m of the 
LTS railgun containment structure for a 3 year loan, (4) began 
evaluation of 3D Electro-Magnetic codes and their suitability to be 
interfaced to existing 3D stress/strain and thermal codes and (5) 
conducted a program review at LLNL. 


10132 (UCRL-ID—115694) Microwave Michelson Interferom- 
eter system report of first use on a railgun, Green Farm, San 
Diego, CA. Hawke, R.S.; Greenwood, D.; Morrison, J.; Schild- 
meyer, F. Lawrence Livermore National Lab., CA (United States). 
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20 Oct 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94005294. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the successful first attempt to use a 
Michelson microwave interferometer to measure the position of a 
projectile throughout its acceleration by a railgun. The test was 
performed at the DNA Green Farm facility operated by Maxwell 
Labs Inc. The test was performed using the ARDEC-ACB gun to 
accelerate a 1.1 kg polycarbonate projectile-to about 2.5 km/s. The 
projectile had an initial injection velocity of about 490 m/s. 


4304 Storage Rings 
Refer also to citation(s) 10080, 10095, 10194 


10133 (ANL/APS/TB-7) Guide to beamline radiation shield- 
ing design at the Advanced Photon Source. ipe, N.; Haeffner, 
D.R.; Alp, E.E.; Davey, S.C.; Dejus, R.J.; Hahn, U.; Lai, B.; Ran- 
dall, K.J.; Shu, D. Argonne National Lab., IL (United States). Nov 
1993. 55p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (SLAC-TN-93-5). Order 
Number DE94006133. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is concerned with the general requirements for ra- 
diation shielding common to most Advanced Photon Source (APS) 
users. These include shielding specifications for hutches, transport, 
stops, and shutters for both white and monochromatic beams. For 
brevity, only the results of calculations are given in most cases. 
So-called “special situations” are not covered. These include beam- 
lines with white beam mirrors for low-pass energy filters (“pink 
beams”), extremely wide band-pass monochromators (multilayers), 
or novel insertion devices. These topics are dependent on beamline 
layout and, as such, are not easily generalized. Also, many exam- 
ples are given for “typical” hutches or other beamline components. 
lf a user has components that differ greatly from those described, 
particular care should be taken in following these guidelines. Users 
with questions on specific special situations should address them 
to the APS User Technical Interface. Also, this document does not 
cover specifics on hutch, transport, shutter, and stop designs. Is- 
sues such as how to join hutch panels, floor-wall interfaces, cable 
feed-throughs, and how to integrate shielding into transport are 
covered in the APS Beamline Standard Components Handbook. It 
is a “living document” and as such reflects the improvements in 
component design that are ongoing. This document has the follow- 
ing content. First, the design criteria will be given. This includes 
descriptions of some of the pertinent DOE regulations and policies, 
as well as brief discussions of abnormal situations, interlocks, local 
shielding, and storage ring parameters. Then, the various sources 
of radiation on the experimental floor are discussed, and the meth- 
ods used to calculate the shielding are explained (along with some 
sample calculations). Finally, the shielding recommendations for 
different situations are given and discussed. 


10134 
ture hybrids as RF circulators. Hanna, S.M.; Keane, J. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930511-508: PAC ’93: inter- 
national particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE94005447. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The operation of a quadrature hybrid as a power combiner is an- 
alyzed. The analytical results are compared with data measured 
experimentally using a 211 MHz cavity. Graphical solution of the 
measured cases are in good agreement with analytical predictions. 
The use of the 90°-hybrid as an RF circulator is also analyzed. 
The active operation of the harmonic cavity in the NSLS VUV-ring 
is used to demonstrate this application. This fourth-harmonic cavity 
is used to change the shape of the bucket potential to lengthen a 
stored bunch. Thus, a longer stored-beam lifetime can be achieved 
without compromising the high brightness of the VUV photon 
beam. If operated actively, the harmonic cavity would present a 
mismatched load to an RF generator. Thus, a need exists for a cir- 
culator. Similarities in operation between the 90°-hybrid and a 
circulator are discussed. 


(BNL-49178) Analysis and applications of quadra- 
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10135 (FZR-92-15, pp. 126-137) Estimation of the neutron 
field around the HERA proton beam dump. Moehring, H.J. (Sek- 
tion Physik, Karl-Max-Universitaet Leipzig (Germany)); Noack, K.; 
Zazula, J.M. Forschungszentrum Rossendorf e.V. (FZR) (Ger- 
many). Inst. fuer Sicherheitsforschung. Aug 1992. 149p. In 
Rossendorf Research Center, Institute of Safety Research. Annual 
report 1991. Order Number DE94745993. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The most important details of the absorber and tunnel layout are 
approximately modeled using the cartesian geometry. In our 
method a volume neutron source for MORSE Monte Carlo neutron 
transport calculations has been determined from star densities ob- 
tained from the FLUKA Monte Carlo hadronic shower code, 
combined with estimates of low-energy neutron yields based on re- 
sults of the intranuclear cascade calculations and the statistical 
model of evaportion. The results are in reasonable agreement with 
calculations using the FLUNEV version of the FLUKA code, being 
currently developed at DESY, as well as with the estimates based 
on empirically determined conversion factors between star density 
and neutron fluence. Included also are the neutron spectra, the 
corresponding dose equivalents and the absorbed doses in beam 
dump materials, obtained from the FLUNEV code. (orig.) 


10136 (INIS-RU-367, pp. 20-31) The experimental program 
at the CELSIUS ring for cooled ions. Kullander, S.; Ekstrom, C.; 
Johansson, A.; Restad, D.; Westenberg, L. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1990. 664p. (in Russian, 
English). (CONF-8910237—: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In /nternational 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental programme at the CELSIUS ring for cooled 
ions is described. In the CELSIUS experiments, the recoil detector 
system will consist of an array of Si detector telescopes and time- 
of-fight telescopes. 


10137 (INIS-RU-367, pp. 32-43) The projectile fragment 
separator FRS at GSI. Geissel, H. (and others); Armbruster, P.; 
Behr, K.H. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1990. 664p. (In Russian, English). (CONF-8910237-: 
International school seminar on heavy ion physics, Dubna (USSR), 
3-12 Oct 1989). In International School-Seminar on Heavy lon 
Physics. Order Number DE94612504. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The projectile fragment separator FRS at GSI is described. The 
performance of the FRS for the production and the separation of 
secondary beams is described. 


10138 (JAERI-M—93-156) Analysis of advanced planar po- 
larized light emitter. Kakuno, Kazunori (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Sasaki, Shigemi; Shimada, Taihei; Miyahara, Yoshikazu. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Aug 1993. 
32p. (In Japanese). Order Number DE94737888. Source: OSTI; 
NTIS; INIS. 

The detailed analyses of magnetic fields and undulator radiation 
spectra were performed on an undulator named Advanced Planar 
Polarized Light Emitter (APPLE). An APPLE, requiring no con- 
straints in the electron orbit plane, consists of two pairs of planar 
permanent magnet arrays above and below the plane, and gener- 
ates strong magnetic fields normal to the undulator axis on the 
electron orbit. Various magnetic fields produced with this undulator 
induce various electron motions such as vertically or horizontally si- 
nusoidal motion and helical motion, thereby a linearly polarized 
radiation in the vertical or horizontal direction and also a circularly 
polarized radiation are generated. Magnetic field analyses of the 
undulator show that the phase difference between the horizontal 
field component B, and the vertical fied component By is always 
one fourth of undulator period regardless of the phase difference 
(D) of magnet array, and the multipole fields cause no serious 
problem if the magnet blocks are free from misalignment. Expected 
undulator radiation is calculated for an APPLE undulator with pa- 
rameters assumed for the SPring-8 storage ring, and superior 
characteristics of the undulator radiation are represented. (author). 


338 ERA Vol. 19, No. 4 


10139 (LBL-34986) Symplectic methods in circular accel- 
erators. Forest, E. Lawrence Berkeley Lab., CA (United States). 
13 Jan 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9310235—2: inte- 
gration algorithms for classical mechanics, Ontario (Canada), 14-27 
Oct 1993). Order Number DE94006293. Source: OSTI; NTIS; INIS; 
GPO Dep. 

By now symplectic integration has been applied to many prob- 
lems in classical mechanics. It is my conviction that the field of 
particle simulation in circular rings is ideally suited for the applica- 
tion of symplectic integration. In this paper, | present a short 
description symplectic tools in circular storage rings. 


10140 (LBL-35004) The g-2 storage ring superconducting 
magnet system. Green, M.A. g-2 Collaboration. Lawrence Berke- 
ley Lab., CA (United States). Sep 1993. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-930926-29: 13. international conference on 
magnet technology, Victoria (Canada), 20-24 Sep 1993). Order 
Number DE94006299. Source: OSTI; NTIS; INIS; GPO Dep. 

The g-2 yu lepton (muon) storage ring is a single dipole magnet 
that is 44 meters in circumference. The storage ring dipole field is 
created by three large superconducting solenoid coils. A single 
outer solenoid, 15.1 meters in diameter, carries 254 kA. Two inner 
solenoids, 13.4 meters in diameter, carry 127 kA each in opposi- 
tion to the current carried by the outer solenoid. A room 
temperature C shaped iron yoke returns the magnetic flux and 
shapes the magnetic field in a 180 mm gap where the stored muon 
beam circulates. The gap induction will be 1.47 T. This report de- 
scribes the three large superconducting solenoids, the cryogenic 
system needed to keep them cold, the solenoid power supply and 
the magnet quench protection system. 


10141 (LBL-35005) Calculation of the pressure rise in the 


cooling tube of a two-phase cooling system during a quench 
of an indirectly cooled superconducting magnet. Green, M.A. 
Lawrence Berkeley Lab., CA (United States). Sep 1993. 4p. Spon- 


sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-930926~—27: 13. international conference 
on magnet technology, Victoria (Canada), 20-24 Sep 1993). Order 
Number DE94006286. Source: OSTI; NTIS; INIS; GPO Dep. 

Large superconducting detector magnets are indirectly cooled 
with two-phase helium flowing in cooling tubes attached to the coil 
or its support structure. Large detector magnets often quench such 
that most of the magnet stored energy ends up as heat stored in 
the coil package. The time constant for energy deposition in the 
coil and support structure is often quite short. This paper presents 
a method for calculating the peak pressure rise in the magnet tow- 
phase cooling tube during a magnet quench. A comparison of 
calculated peak pressure rise and measured pressure rise for the 
PEP-4 solenoid is presented in this report. 
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Refer also to citation(s) 8380, 8385, 8437, 10085, 10088, 10089, 
10121, 10594, 10660, 10661, 10662, 10710, 10780, 10784, 10791, 
10829, 10830, 11352 


10142 (AECL-—10678) Suitability of CR-39 dosimeters for 
personal dosimetry around CANDU reactors. Cross, W.G. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Aug 1992. 71p. (COG—92-142.). Order Num- 
ber DE94613908. Source: OSTI; NTIS (US Sales Only); INIS. 

The capabilities and limitations of CR-39 damage track detectors 
have been evaluated for their use as personal neutron dosimeters 
around CANDU reactors. Since the energy response is a critical 
characteristic, the neutron energy spectra expected within CANDU 
containments were studied. In the boiler rooms, around the moder- 
ator cooling systems, and in most of the fueling machine vaults, 
the spectra vary considerably, but the majority of the dose is ex- 
pected to be delivered by neutrons above 80 keV, the approximate 
threshold for electrochemically-etched CR-39 detectors. In the 





Pickering A fueling machine vault, and in areas in other stations to 
which neutrons from reactors have been multiply scattered, lower 
energy neutrons may be important. In nearly all areas where peo- 
ple work, it appears that working times will be limited by gamma 
rays rather than by neutrons. The characteristics of other neutron 
dosimeters - bubble and superheated drop detectors, albedo detec- 
tors, and Si real-time detectors - were also reviewed. For workers 
who typically receive neutron doses that are small compared with 
regulatory limits, CR-39 is the most suitable available dosimeter for 
demonstrating compliance. All single dosimeters have poor angular 
response over the range 0 to 180 degrees because of the shield- 
ing of the body. Albedo and Si detectors have particularly poor 
energy responses over the energy range of importance. Bubble 
and superheated drop detectors have the advantages of immediate 
readout and high sensitivity, but the disadvantages of inability to in- 
tegrate doses over a long period, temperature dependence, very 
limited range and higher cost. (Author) (110 refs., 45 figs.). 


10143 (AECS-A/RRE-16) Effects of gypsum and bulk den- 
sity on neutron probe calibration curves. Arsian, Awadis 
(Atomic Energy Commission, Damascus (Syrian Arab Republic). 
Dept. of Radiation Agriculture); Razzouk, A.K. Atomic Energy Com- 
mission, Damascus (Syrian Arab Republic). Dept. of Radiation 
Agriculture. Oct 1993. 15p. (In Arabic). Order Number 
DE94612353. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of gypsum and bulk density on the neutron probe 
calibration curve were studied in the laboratory and in the field. 
The effect of bulk density was negligible for the soil studied in the 
laboratory, while it was significant for the field calibration. An in- 
crease in the slope of moisture content on a volume basis vs. 
count ratio with increasing gypsum content at the soil was ob- 
served in the laboratory calibration. A simple method for correction 
of the calibration curve for gypsum content was adopted to obtain 
a specific curve for each layer. The adapted method requires the 
gypsum fraction to be estimated for each layer and then incorpo- 
rated in the calibration curve to improve the coefficient of 
determination. A field calibration showed an improvement of the 
determination coefficient by introducing bulk density and gypsum 
fraction, in addition to count ratio using moisture content on a vol- 
ume basis as a dependent variable in multi linear regression 
analysis. The same procedure was successful with variable gravel 
fractions. (author). 18 refs., 3 figs., 2 tabs. 


10144 (ANL/CHM/CP-81640) Silica scintillating materials 
prepared by sol-gel methods. Werst, D.W.; Sauer, M.C. Jr.; Cro- 
mack, K.R.; Lin, Y.; Tartakovsky, E.A.; Trifunac, A.D. Argonne 
National Lab., IL (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9310261—2: SCIFI 93: workshop on scintillating 
fiber detectors, South Bend, IN (United States), 24-28 Oct 1993). 
Order Number DE94005123. Source: OSTI; NTIS; INIS; GPO Dep. 

Silica was investigated as a rad-hard alternative to organic poly- 
mer hosts for organic scintillators. Silica sol-gels were prepared by 
hydrolysis of tetramethoxysilane in alcohol solutions. organic dyes 
were incorporated into the gels by dissolving in methanol at the sol 
stage of gel formation. The silica sol-gel matrix is very rad-hard. 
The radiation stability of silica scintillators prepared by this method 
is dye-limited. Transient radioluminescence was measured follow- 
ing excitation with 30 ps pulses of 20 MeV electrons. 


10145 (ANL-HEP-CP-—93-107) ANL/WSU radiation damage 
studies. Jankowski, D. (Argonne National Lab., IL (United States). 
High Energy Physics Div.); Lopiano, D.; Proudfoot, J.; Underwood, 
D.; Miles, L.; Neidiger, J.; Tripard, G. Argonne National Lab., IL 
(United States). High Energy Physics Div.; Washington State Univ., 
Pullman, WA (United States). Nuclear Radiation Center. [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9310261—1: SCIFI 93: work- 
shop on scintillating fiber detectors, South Bend, IN (United 
States), 24-28 Oct 1993). Order Number DE94005398. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We report preliminary results for the radiation hardness of 
(polystryrene) plastic scintillator stacks using a spectrum of energy 
hardened neutrons from a MARK-Ill TRIGA reactor. The total dose 
ranged from 100 KRad to 3MRad. The corresponding fluence was 
3.8 x 101% to 3.8 x 10'4 (n/cm/cm) with the gamma contribution 


44 INSTRUMENTATION 
4401 Radiation Instrumentation 


on the order 2-3% (of fluence). The measurements used Li-6, Li-7 
Thermo-iuminescence dosimeters. Radiochromic/GaF- Chromic 
film, and activated foils simultaneously allowing an_ inter- 
comparison of these various methods of dosimetry. 


10146 (BNL-48856) Speciation of uranium after microbial 
action by XANES and XPS. Dodge, C.J. (Brookhaven National 
Lab., Upton, NY (United States)); Francis, A.J.; Lu, F.; Halada, 
G.P.; Kagwade, S.V.; Clayton, C.R. Brookhaven National Lab., Up- 
ton, NY (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930405—-53: Spring meeting of the Materials Research So- 
ciety, San Francisco, CA (United States), 12-16 Apr 1993). Order 
Number DE94005450. Source: OSTI; NTIS; INIS; GPO Dep. 

The speciation of radionuclides and toxic metals in wastes sub- 
jected to microbial action is important in determining the extent of 
stabilization in a disposal environment. As part of an ongoing 
study, we investigated the reduction of uranium by a Clostridium 
sp. using X-ray absorption neat edge spectroscopy (XANES) at the 
National Synchrotron Light Source (NSLS) and X-ray photoelectron 
spectroscopy (XPS). XPS analysis of uranyl acetate containing 
hexavalent uranium exhibited a binding energy of 382.0eV at the U 
4f; 2 peak. The sample incubated in the presence of bacteria was 
shifted to lower binding energy (380.6eV), confirming the reduction 
of U®* to U4, at the bacterial surface. XANES analysis, using an 
electron yield detector, was performed at the M, absorption edge 
(38d->5f). The absorption peak energy of the sample exhibited a 
shift from 3551.1eV to 3550.1eV which is higher than uranium 
metal (3549.6eV ) but lower than U** (3550.4eV). This indicates 
the presence of US* which is probably located beneath the surface 
within the biomass. Anaerobic bacterial treatment of wastes con- 
taining uranyl ion can result in the stabilization of uranium. 


10147 (BONN-IR-93-06) Particle identification by time-of- 
flight measurement in the SAPHIR. Hoffmann-Rothe, P. Bonn 
Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Feb 1993. 86p. (In 
German). Order Number DE94738796. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Using photoproduction data which have been measured with the 
SAPHIR-detector with different target materials (C Hp5H¢, H,liquid 
Dzliavid) a detailed investigation and discussion of the detectors 
performance to measure the time of flight of charged particles and 
to separate between particles of different mass has been accom- 
plished. A FORTRAN program has been written which provides a 
calibration of the scintillator panels of the TOF hodoscopes, calcu- 
lates correction factors for the time-walk effect an finally, by 
combining the time of flight with track momentum measurement, 
determines particle masses. The current configuration of the detec- 
tor makes it possible to separate between proton and pion up to a 
particle momentum of 1.6 GeV/c. Proton and kaon can be sepa- 
rated up to a momentum of 1.3 GeV/c, kaon and pion up to a 
momentum of 0.85 GeV/c. (prog.) 


10148 (BONN-IR-93-13) Search for free quarks in multi- 
hadronic decays of the Z°: Systematic effects in the 
measurement of the specific energy loss and in the track re- 
construction with the OPAL jet chamber. Thomas, J. Bonn Univ. 
(Germany). Physikalisches inst; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Mar 1993. 60p. (In 
German). Order Number DE94738663. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Procedures for a search for free quarks in multihadronic decays 
of the Z° collected with the OPAL detector at LEP are investigated. 
The distinctive signal of a free quark is considered to be a low spe- 
cific energy loss dE/dx measured in the OPAL tracking chamber. 
Detailed studies of the detector response to tracks with low ioniza- 
tion are carried out. On this basis a method for the search can be 
defined. In a first step particles identified by dE/dx and momentum 
measurements as electrons, positrons, pions, kaons or (anti- 
)protons are rejected. Of the remaining tracks most are due to 
electronic noise, failures in the track reconstruction, and systematic 
shifts of the charge measurement. Each of these effects is studied 
carefully. The potential and the limitations of a search are shown. 
(orig.) 
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10149 (BONN-IR-93-27) Conception of a detector for the 
testing of the Drell-Hearn-Gerasimov sum rule. Helbing, K. 
Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet. Mar 1993. 
57p. (In German). Order Number DE94738800. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Drell-Hearn-Gerasimov sum rule relates the total cross sec- 
tion of polarized photons on polarized nucleons to the anomalous 
magnetic moment of the nucleon. It is based on very fundamental 
principles and provides important constraints for models of the nu- 
cleon. Since the measurement of the total cross section needs to 
be performed in a wide energy-range, the verification will be under- 
taken at two accelerators - MAMI in Mainz and ELSA in Bonn. The 
determination of the total cross section requires a detector with 
large acceptance of the polar and the azimutal scattering angle 
and a high efficiency for the detection of charged particles and for 
decay-photons as well. Therefore, lead-scintillator sandwich- 
counters will be used. In order to veto the electromagnetic 
background produced in the shell of the target atoms a threshold 
Cerenkov counter will be placed in forward direction. The proper- 
ties of these components have been calculated and tested. The 
design of the detector to measure the Drell-Hearn-Gerasimov sum 
rule at energies above 1 GeV is complete. The whole detector is 
now ready to be built. (orig.) 


10150 (BONN-IR-93-37) The alarm system of the 
SAPHIR detector. Schultz-Coulon, H.C. Bonn Univ. (Germany). 
Physikalisches Inst.; Bonn Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. Jun 1993. 66p. (in German). 
Order Number DE94738995. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In order to obtain an effective control of the different detector 
components an alarm system was built and implemented into the 
data acquisition system of the SAPHIR experiment. It provides an 
easy way of indicating errors by either adequate library calls or an 
appropriate hardware signal, both leading to an active alarm. This 
allows to react directly to any error detected by one of the specific 
control systems. In addition for selected kinds of errors the data 
run can be stopped automatically. Concept and construction of this 
system are described and some examples for its application are 
given. (orig.) 


10151 (BONN-IR—-93-41) Investigations in a drift chamber 
using 250 MHz analogue-digital-converters. Scharf, F.A. Bonn 
Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Jun 1993. 35p. (In 
German). Order Number DE94738866. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The performance of a new 250 MHz FADC module was investi- 
gated in a small drift chamber system. Straight tracks were 
induced in the chamber volume by UV-LASER beams. The time 
resolution was determined from drift time measurements for four 
neighbouring signal wires. By use of a beam splitter a pair of paral- 
lel beams was produced. An appropriate rotation of this pair 
relative to the signal wire plane allowed the determination of the 
double hit resolution. A comparison of the obtained values with the 
results achieved with 100 MHz FADC modules showed that the 
new module is well suited for chamber read out. The attainable im- 
provements however are small. (orig.) 


10152 (BONN-IR—93-45) Development, construction and 
test of the planar forward drift chambers of the ZEUS inner 
detector and analyses of chamber properties. Kramarczyk, S. 
Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet. Aug 1993. 
93p. (In German). Order Number DE94738869. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The three planar drift chambers FTD1-3 are part of the inner 
tracking system of the ZEUS detector at the ep facility HERA, 
DESY. Together with 2x2 transition radiation modules they form the 
Forward Detector which covers the range of forward (proton) an- 
gles. Development, construction and tests of the drift chambers are 
described, emphasizing design features and details of the manu- 
facture. Two compensation methods were tested to annihilate the 
cross talk which emerges from the influence of one signal wire on 
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the others in the same drift cell. A prototyp system of the final digi- 
tal readout electronics was used together with a test cell. The 
single wire resolution was studied with optimized drift time algo- 
rithms. For the first time it was possible to measure the influence 
of the track angle on the single wire resolution of the FTDs. (orig.) 


10153 (BONN-IR-93-46) A ‘single event display’ for the 
PHOENICS experiment. Gemander, M. Bonn Univ. (Germany). 
Physikalisches Inst.; Bonn Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. Aug 1993. 48p. (in German). 
Order Number DE94738867. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The PHOENICS experiment at the Bonn electron stretcher ring 
ELSA performs pion and eta photoproduction at intermediate ener- 
gies. More than 200 scintillation counters are used in varying 
arrangements. A graphical extension to the data aquisition system 
was developed in order to visualize the data. The program displays 
a three dimensional view of the experimental setup. Selected de- 
tecting elements can be highlighted depending on the data 
measured. This highly configurable program satisfies different ex- 
perimental, and more over, future needs. Standard solutions were 
chosen for the interaction with the user in order to integrate the 
program into the present environment. Furthermore, major empha- 
sis was put on a simple use. The graphics produced are very 
intuitive and give a visual impression of the course of events. They 


proved to be a very useful tool for testing and analysing different 
detectors. (orig.) 


10154 (CEA-DAPNIA-SPP-93-11) Bolometer development, 
with simultaneous measurement of heat and ionisation sig- 
nals, at Saclay. Yvon, D. (CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d'Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de I'Instrumentation Asso- 
ciee); Wang, N.; Chardin, G.; Leveque, P.; L’Hote, D.; Pari, P.; 
Guerrier, G.;CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d'Astrophysique, de la Physique des Particules, de 
la Physique Nucleaire et de I'Instrumentation Associee. Aug 1993. 
6p. (CONF-930751-: 5. international workshop on low temperature 
detectors, Berkeley, CA (United States), 29 Jul - 3 aug 1993). Or- 
der Number DE94613961. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We report the latest developments of our work on bolometers. 
Low noise readout simultaneously in charge and heat channel was 
achieved. Tests were conducted using a 7 g bolometer built in 
Berkeley. Baseline widths 350 eV (1c, phonon) and 1 keV (ic, 
ionisation) were measured. But the 60 keV phonon width was 
found to be significantly larger than the baseline width. Also the 
amplitude of ionisation signal was found to drift with time. This time 
effect motivated a detailed study of ionisation detectors at very low 
temperatures. Behavior of PIN silicon diodes (Hamamatsu) was in- 
vestigated from room temperature to 3 K. First results are shown. 
(author). 9 refs., 4 figs. 


10155 (CENBG-9215) A contribution to the test software 
for the VXI electronic cards of the Eurogam multidetector in a 
Unix/VXWorks distributed environment. Kadionik, P. Bordeaux-1 
Univ., 33 - Gradignan (France). Centre d’Etudes Nucleaires; 
Bordeaux-1 Univ., 33 (France). 22 Sep 1992. 189p. (In French). 
Order Number DE94613923. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Eurogam gamma ray multidetector involves, in a first phase, 
45 hyper pure Ge detectors, each surrounded by an Anti Compton 
shield of 10 BGO detectors. In order to ensure the highest reliabil- 
ity and an easy upgrade of the array, the electronic cards have 
been designed in the new VXI (VME Bus Extension to Instrumen- 
tation) standard; this allows to drive the 495 detectors with 4300 
parameters to be adjusted by software. The data acquisition archi- 
tecture is distributed on an Ethemet network. The software for set 
up and tests of the VXI cards have been written in C, it uses a real 
time kernel (VxWorks from Wind River Systems) interfaced to the 
Sun Unix environment. The inter-tasks communications use the 
Remote Procedure Calls protocol. The inner-shell of the software is 
connected to a data base and to a graphic interface which allows 


the engineers or physicists to have a very easy set-up for so many 
parameters to adjust. 





10156 (CFFTP-G—91115) Tritium measurement and moni- 
toring in experimental and process systems with ionization 
chambers. Rodrigo, L. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Miller, J.M.; 
Bokwa, S.R.; Johnson, R.E.; MacDonald, B.M.; Senohrabek, J.A. 
Canadian Fusion Fuels Technology Project, Toronto, ON (Canada). 
Nov 1991. 14p. (AECL-—10520.). Order Number DE94613909. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Historically, ionization chambers have been used successfully to 
measure low-level tritium concentrations in air for radiation protec- 
tion purposes. Problems have been encountered in applying this 
technique to measure much higher concentrations of tritium in 
gases other than air, particularly to measure tritium in argon and 
helium. An experimental program was initiated to investigate the 
various factors that affect the response of ionization chambers. 
Carrier gas effects on the measurement of elemental tritium were 
investigated in the concentration range 0-150 Ci/m®. Higher than 
theoretical calibration factors were obtained consistently with low- 
level tritium gas standards in both helium and argon, while with 
high-level gas standards the experimental calibration factors were 
close to the theoretical value. Use of a commercial ionization 
chamber to measure tritiated water vapour in dry air streams re- 
sulted in severe contamination of the chamber. Water swamping of 
the dry air stream reduced the ionization chamber contamination to 
a negligible level, allowing reliable measurements to be made. The 
calibration of ionization chambers with representative process 
gases and operating conditions is necessary to ensure reliable tri- 
tium concentration measurements. (Author) (15 refs., 7 figs., 3 
tabs.). 


10157 (DESY—93-008) The eventbuilder of the ZEUS exper- 
iment. Behrens, U.; Hagge, L.; Vogel, W.O. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Feb 1993. 
14p. Order Number DE94740600. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Eventbuilder of the ZEUS experiment is a real-time parallel 
data formatting and transport system. It combines data flows origi- 
nating from various detector components and transfers them to the 
third level trigger processor farm. The Eventbuilder is based on an 
asynchronous packet-switching transputer network and uses trans- 
puter links for bulk data transfer. A high-speed 64x64 custom 
made crossbar switch allows dynamic linking of any detector com- 
ponent to any branch of third level processor nodes, offering a 
bandwidth of more than 24 MB/s over a distance of 100 m. The 
use of structured system development techniques (SA/SD) resulted 
in a flexible and well- partitioned system structure and guaranteed 
that all requirements were met. (orig.) 


10158 (DOE/ER/10629-T9) A tevatron collider beauty fac- 
tory: [Final report, 1980-1992]. Oklahoma Univ., Norman, OK 
(United States). [1992]. 57p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AS05-80ER10629. Order Num- 
ber DE94004879. Source: OSTI; NTIS; GPO Dep. 

This document which is labeled a final report consists of several 
different items. The first is a proposal for a detector to be devel- 
oped for beauty physics. The detector is proposed for the Fermilab 
Tevatron, and would be designed to measure mixing reactions, 
rare decay modes, and even CP violation in hadron collider beauty 
production. The general outline of the work proposed is given, and 
an estimate of the time to actually design the detector is 
presented, along with proposed changes to the Tevatron to accom- 
modate the system. A preliminary report on an experiment to verify 
a reported observation of a 17 keV neutrino in tritium decay is pre- 
sented. The present results in the decay spectra actually show a 
depression below expected levels, which is not consistent with a 
massive neutrino. Additional interest has been shown in finishing 
an electrostatic beta spectrometer which was started several years 
previously. The instrument uses hemispherical electrostatic electric 
fields to retard electrons emitted in tritium decay, allowing mea- 
surement of integral spectra. The design goal has a 5 eV energy 
resolution, which may be achievable. A new PhD student is pursu- 
ing this experiment. Also the report contains a proposal for 
additional work in the field of non-perturbative quantum field theory 
by the theoretical group at OU. The work which is proposed will be 
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applied to electroweak and strong interactions, as well as to quan- 
tum gravitational phenomena. 


10159 (DOE/ER/40452-10) Particle detection in superfluid 
helium. Porter, F.S. Brown Univ., Providence, RI (United States). 
Dept. of Physics. May 1994. 162p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-88ER40452. 
Order Number DE94006547. Source: OSTI; NTIS; INIS; GPO Dep. 

In this thesis, results are presented for a prototype solar neutrino 
detector which uses superfluid helium as a target. The prototype 
consists of a 3 liter helium target maintained at 40 mK by a dilution 
refrigerator, and a low mass calorimeter suspended above the liq- 
uid surface. An *4'Am film immersed in the helium provides 5.5 
MeV a particles which are detected in the experiment. In the de- 
tection process, the a particle deposits a fraction of its energy in 
rotons and phonons which travel ballistically in the liquid at low 
temperatures. The excitations which reach the free surface have a 
finite probability of evaporating helium atoms from the surface and 
the evaporation signal is detected by the calorimeter mounted 
above the liquid. The experimental results show that the a particle 
deposits a substantial fraction of its energy in the liquid producing 
predominantly rotons with momentum near the roton minimum of 
the dispersion curve (1.91 A-'). In addition, the evaporation signal 
produced by the rotons has been observed and is shown to be 
peaked directly above the a source in the detector. The results 
also indicate that the magnitude of the evaporation signal depends 
on both the energy and the initial direction of the a particle 
stopped in the helium target. Finally, these results are compared to 
Monte Carlo simulations and the implications for a full scale detec- 
tor are discussed. 


10160 (EGG—11265-2038) Very high resolution detection of 
gamma radiation at room-temperature using P-I-N detectors of 
CdZnTe and HgCdTe. Hamilton, W.J. (Santa Barbara Research 
Center, Goleta, CA (United States). Hughes Aircraft Co.); Rhiger, 
D.R.; Sen, S.; Kalisher, M.H.; James, K.; Ried, C.P.; Gerrish, V.; 
Baccash, C.O. EG and G Energy Measurements, Inc., Goleta, CA 
(United States). [1993]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC08-93NV11265. Order Num- 
ber DE94006481. Source: OSTI; NTIS; GPO Dep. 

High-energy photon detectors have been constructed by engi- 
neering and fabricating p-i-n diode struitures consisting of bulk 
CdZnTe and epitaxial HgCdTe. The p-i-n structure was obtained by 
liquid-phase epitaxial growth of p and n doped HgCdTe layers on 
“intrinsic” CdZnTe material about 1 mm thick and approximately 
25mm square. Curve tracing shows I-V curves with diode charac- 
teristics having resistivity above 10'' Q-cm and leakage current of 
<400 pA to about —60V reverse bias on a typical test piece ap- 
proximately 5 x 8 x 1 mm. Spectra of similar test pieces have 
been obtained at room temperature with various nuclear isotopic 
sources over the range of 22 keV to 662 keV which show excep- 
tionally high energy resolution. Resolution as low as 1.82% FWHM 
was obtained for the 355 key line of '*°Ba line with a P/V=3.4. The 
performance of these detectors combined with contemporary tech- 
nology capable of fabricating megapixel 2D arrays of these II-VI 
materials open up manifold exciting applications in astrophysics, 
medical, industrial, environmental, and defense spectroscopy and 
imaging. 


10161 (EGG—11265-3005) Deconvolution of associated par- 
ticle images. Sawyer, C.R.; Quach, V.T. EG and G Energy 
Measurements, Inc., Santa Barbara, CA (United States). Special 
Technologies Lab. [1994]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC08-93NV11265. 
(CONF-940216—1: Nondestructive assay and nondestructive exam- 
ination waste chracterization conference, Pocatello, ID (United 
States), 14-16 Feb 1994). Order Number DE94006483. Source: 
OSTI; NTIS; GPO Dep. 

The clarity of three-dimensional images produced by associated 
particle imaging (API) is being enhanced by deconvolution meth- 
ods. The API system developed at the Special Technologies 
Laboratory (STL) is used to detect target materials of interest, 
identify their elemental compositions, and provide visual displays of 
their geometries in three-dimensional format. The method exploits 
the time and spatial correlation between alpha particles and fast 
neutrons generated via the nuclear reaction produced by deuterium 
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ions accelerated on a tritium target. The neutron may then interact 
with the material of interest to produce a gamma ray whose time of 
detection determines spatial location and whose energy determines 
elemental composition. Geometric and elemental data recorded 
with each event are used to generate real time, fully manipulable, 
three-dimensional images, with events of each selected energy 
range represented by a given color. Further system details are pro- 
vided in a 1992 internal STL report. The image is deconvolved 
using a three-dimensional point spread function (PSF), which is 
measured experimentally. The depth resolution of the images is 
limited by timing of the gamma ray detectors, while the lateral posi- 
tion resolution is related to the precision of the measurement of the 
alpha-particle direction. The quality of the image is also affected by 
the capability of the gamma ray detector to separate spectral 
peaks to properly determine elemental composition. 


10162 (FNAL/C-93/351) Gaseous photomultipliers for the 
readout of scintillators and detection Cherenkov radiation. 
Peskov, V. (Fermi National Accelerator Lab., Batavia, IL (United 
States)); Borovik-Romanov, A. Fermi National Accelerator Lab., 
Batavia, IL (United States). Nov 1993. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9309166—2: 4. international conference on calorimetry in 
high-energy physics, Elba (Italy), 19-25 Sep 1993). Order Number 
DE94005280. Source: OSTI; NTIS; INIS; GPO Dep. 

The latest achievements in the development of gaseous detec- 
tors for registering UV and visible photons are described. Possible 
modifications of their design for some particular applications such 
as the readout of crystal scintillators. noble liquids, fibers and for 
large area Cherenkov detectors are discussed. 


10163 (FNAL/C—93/398) Searching for new green wave- 
length shifters in polystyrene. Pla-Dalmau, A.; Foster, G.W.; 
Zhang, G. Fermi National Accelerator Lab., Batavia, IL (United 
States). Dec 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9310261—3: SCIFI 93: workshop on scintillating fiber detectors, 
South Bend, IN (United States), 24-28 Oct 1993). Order Number 
DE94006176. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of commercially available fluorescent compounds was 
tested as wavelength shifters in polystyrene for the tile/fiber SDC 
calorimeter. The objective was to find a green-fluorescing com- 
pound with short decay time (3-7 ns). Transmittance, fluorescence, 
and decay time measurements were performed in order to charac- 
terize each compound in polystyrene. These samples were also 
studies for radiation-induced damage. 


10164 (FNAL-TM-—1873-Vol.1) Final results from the SDC 
dopant search for new green wavelength shifting (WLS) fibers: 
Volume |. Pia-Daimau, A.; Foster, G.W.; Zhang, G. Fermi National 
Accelerator Lab., Batavia, IL (United States). Dec 1993. 99p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH03000. Order Number DE94006744. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A scintillating tile/fiber design had been selected for the SDC 
calorimeter. It consisted of scintillator plates embedded with a 
wavelength shifting (WLS) fiber which was spliced to a clear fiber. 
Based on the results from previous radiation damage studies on 
different scintillating materials, SCSN38 had been chosen for the 
scintillating tile and BCF91 or Y7 for the WLS fiber. SCSN38 is a 
blue-emitting scintillator and both WLS fibers use K-27, a 
green-emitting compound, as dopant. K-27 has a decay time of ap- 
proximately 12 ns which is long in comparison to that of most 
blue-emitting materials. Of all the factors that affect the speed of 
the scintillator tile/fiber calorimeter, the lifetime of the green- 
emitting dopant is the dominant component. To increase the speed 
of the calorimeter, it would be desirable that the green WLS fibers 
utilized had lifetimes between 3 and 5 ns. However, currently avail- 
able green WLS fibers exhibit decay times between 7 and 12 ns. 
Development of new green-emitting WLS fibers with short decay 
times must be investigated. The goal of this project was to search 
for commercially available fluorescent compounds with A,,. = 400- 
450 nm, Aem = 450-550 nm, +r = 3-7 ns, and quantum efficiency 
of minimum 0.7 (current K-27 baseline). Large Stokes shift and low 
self-absorption were not important requirements since the optical 
pathlength for the shifted light was small. Characterization of the 
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spectroscopic properties of these compounds after styrene poly- 
merization is important since this is an essential part of the 
manufacturing of WLS fibers. This summary presents the transmit- 
tance and fluorescence data for each dopant tested. However, 
many fluorescence measurements using different excitation wave- 
lengths and orientations were recorded. Volume 1 presents a plot 
for each dopant combining transmittance and the most representa- 
tive fluorescence measurement. 


10165 (FNAL-TM—1873-Vol.2) Final results from the SDC 
dopant search for new green wavelength shifting (WLS) fibers: 
Volume 2. Pla-Dalmau, A.; Foster, G.W.; Zhang, G. Fermi National 
Accelerator Lab., Batavia, IL (United States). 13 Dec 1993. 113p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH03000. Order Number DE94006745. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report contains fluorescent spectral graphs of dopant mate- 
rials for green wavelength shifting fibers. 


10166 (GANIL-R-93-10) Principles of a new type of great 
acceptance mass separator. Chabert, A.; Ricaud, C.; Bru, B. 
Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France). 1993. 10p. (In French). Order Number DE94613962. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Principles of a new method for performing selection of given 
charge/mass ratio ions among a stream of contaminating ions with 
very close charge/mass ratios, are presented. The mass spectrom- 
eter is basically composed of a series of three element sets 
carrying out the following functions: in a first section, a mass de- 
fect is transformed in a phase shift; a HF cavity (de-buncher) then 
transforms the phase shift in an energy variation; and an energy 
analysis magnetic system which transforms the energy difference 
in a radial separation. The transverse movement of the beam is 
thus controlled all along the course, and an excellent longitudinal 
capture of the ions is obtained thus ensuring a good global trans- 
mission. 


10167 (GSI-93-09) Systematic studies on the reconstruc- 
tion efficiency and accuracy of a track drift chamber. 
Appelshaeuser, H. Geselischaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Frankfurt Univ. (Germany). Fachbereich 13 - 
Physik. Feb 1993. Sip. (In German). Order Number DE94738772. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The author has studied the reconstruction efficiency of the NA35- 
TPC by means of a simulation of the tracks by means of laser 
radiation. He has obtained results on the diffusion constant and the 
track resolution. (HSI) 


10168 (INIS-AR-045) Gas flow proportional counter for 
conversion electron Moessbauer spectroscopy. Rodriguez 
Sierra, D.A.; Duhalde, S.M. Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina). Dept. de Fisica. 1993. 3p. (In 
English, Spanish). (CONF-9311167—: 21. meeting of the Argentine 
Association of Nuclear Technology, Mar del Plata (Argentina), 8-12 
Nov 1993). Order Number DE94612354. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

Short communication. PROPORTIONAL COUNTERS/ 
moessbauer spectrometers; FLOW COUNTERS; INTERNAL CON- 
VERSION; MOESSBAUER EFFECT 


10169 (INIS-BR-3208) Characterization of Mg Bg O7: Dy 
thermoluminescent phosphor for application in thermal 
neutron detection. Potiens Junior, A.J. Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1992. 94p. 
(In Portuguese). Order Number DE94613910. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Some parameters related to the production of Magnesium Borate 
doped with Dysprosium (Mg B, O07: Dy) were studied, in order to 
increase the phosphor thermoluminescence sensitivity and verify its 
characteristics for thermal neutron detection. This phosphor was 
chosen due to presence of boron (B). The isotope '° B (isotopic 
abundance of 19,8%) has a thermal neutron cross section of 3837 
barns for the '° B (n,a)’ Li reaction. The irradiation set up consists 
of an *41 Am-Be neutron source surrounded by a lead filter for 
shielding against the low energy gamma rays, and a paraffin block 





for neutron moderation. The results obtained show the utilizing fea- 
sibility of this material in neutron personal monitoring, taking into 
account its low production cost, adequate sensibility, linear re- 
sponse within the dose range used in personal monitoring and low 
T L response fading. (author). 


10170 (INIS-BR-3225) A new methodology for measuring 
time correlations and excite states of atoms and nuclei. Caval- 
cante, M.A. Pontificia Univ. Catolica de Sao Paulo, SP (Brazil). 
1989. 121p. (in Portuguese). Order Number DE94613924. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A system for measuring time correlation of physical phenomena 
events in the range of 10~7 to 10° sec is proposed, and his results 
presented. This system, is based on a sequential time scale which 
is controlled by a precision quartz oscillator; the zero time of obser- 
vation is set by means of a JK Flip-Flop, which is operated by a 
negative transition of pulse in coincidence with the pulse from a 
detector which marks the time zero of the event (precedent pulse). 
This electronic system (named digital chronoanalizer) was used in 
the measurement of excited states of nuclei as well as for the de- 
termination of time fluctuations in physical phenomena, such as the 
time lag in a halogen Geiger counter and is the measurement of 
the 60 KeV excited state of N P29”. (author). 


10171 (INIS-BR-3229) Study and construction of an air 
proportional counter for superficial alpha contamination. 
Cabral, T.S. Universidade Federal, Rio de Janeiro, RJ (Brazil). 
Inst. de Fisica. 1991. 97p. (in Portuguese). Order Number 
DE94613925. Source: OSTI; NTIS (US Sales Only); INIS. 

Some properties of the proportional counters such as the working 
principle and the process of the gaseous multiplication are pre- 
sented. Besides that, the project of Multiwire Proportional Counters 
is shown, which was tested with anodic wires of different diameters 
and with windows of several thicknesses. Operational characteris- 
tics of the detector were determined with the quoted variations. 
The chamber was normally operated by atmospheric pressure, but 


there were also made surveys on its behavior with oxygen, nitro- 
gen and mixture of both. The performance of the chamber with a 
variations of temperature and relative humidity is analysed, be- 
cause that is one of the biggest problems faced when measure of 
field are being made with this kind of detector. (author). 


10172 (INIS-BR-3236) A ‘tiny-orange’ spectrometer for 
electrons. Silva, N.C. da. Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica. 1990. 110p. (In Portuguese). Order Number DE94616425. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An tiny-orange electron spectrometer was designed and con- 
structed using flat permanent magnets and a surface barrier 
detector. The transmission functions of different system configura- 
tions were determined for energies in the 200-1100 KeV range. A 
mathematical model for the system was developed. (L.C.J.A.). 


10173 (INIS-mf—13768, pp. 82-88) Instrumentation of a high 
energy proton detector and the photon tagger at SAL. Garrow, 
K. (Trent Univ., Peterborough, ON (Canada). Dept. of Physics). 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1990. (CONF-9003343-: 
CNA/CNS Student Conference, Peterborough (Canada), 23-24 Mar 
1990). In Proceedings. 1157p. Order Number DE94612685. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A 12C(7,P> + P,)''B differential cross-section at 40 degrees with 
a photon energy of 60 to 100 MeV in the lab system was pre- 
formed at SAL (Saskatchewan Accelerator Laboratory). The results 
of the absolute differential cross-section will verify the operation of 
the tagger and the proton detector are correct. The results will also 
yield a value for the energy resolution of the proton detector. (5 
refs., 4 figs.). 


10174 (INIS-RU-363, pp. 117-134) Track detector on capil- 
lars with liquid scintillator for VLEPP collider. Vasil’chenko, 
V.G. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij); Golovkin, S.V.; Gorin, A.M.; Kushnirenko, A.E.; Medvedkov, 
A.M.; Kozarenko, E.N.; Petukhov, Yu.P.; Tyukov,Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 171p. (in 
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Russian). (CONF-9206427—: 2. working meeting on physics at 
VLEPP, Protvino (Russian Federation), 2 Jun 1992). In Proceed- 
ings of 2. Working meeting ‘Physics at VLEPP’. V.2: Volume 2. 
Order Number DE94616167. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A new track detector utilizing liquid scintillator capillars is 
proposed for experiments at VLEPP. The capillars with liquid scin- 
tillator are one of the varieties of scintillating fibers. The detector 
has approximately the same coordinate resolution but several or- 
ders of magnitude lower number of outlet channels as compared to 
the pixel detector. Capillar assemblies 25 um in diameter allow to 
achieve ~24 um coordinate resolution, ~32 um two track resolu- 
tion and dot density n=4.4/mm for 155 mm long capillators, and 
rerolength no~10/mm. 11 refs.; 11 figs.; 2 tabs. 


10175 (INIS-RU-363, pp. 135-140) Silicon microstrip detec- 
tor with internal amplification. Kashevarov, V.L. (AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.); Sokol, G.A.; Za- 
lesskij, V.B.; Shunevich, S.A. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1992. 171p. (In Russian). 
(CONF-9206427-: 2. working meeting on physics at VLEPP, 
Protvino (Russian Federation), 2 Jun 1992). In Proceedings of 2. 
Working meeting ‘Physics at VLEPP’. V.2: Volume 2. Order Num- 
ber DE94616167. Source: OSTI; NTIS (US Sales Only); INIS. 

A new type of coordinate detector - silicon microstrip detector 
with internal amplification - is described. Principle of action, struc- 
ture and characteristics of the detector are presented briefly. The 
developed detector can be used as a peak detector in high energy 
physics experiments. 8 refs.; 2 figs. 


10176 (INIS-RU-363, pp. 141-157) Study on GaAs structure 
with built-in z-. transition for creation of coordinate- 
sensitive detector. Vorob’ev, A.P. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij); Chmil’, V.B.; Chuntonov, 
A.V.; Koretskij, A.V.; Potapov, A.I.; Tolbanov, O.P.; Khludkov, S.S. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1992. 171p. (in Russian). (CONF-9206427—: 2. working 
meeting on physics at VLEPP, Protvino (Russian Federation), 2 
Jun 1992). In Proceedings of 2. Working meeting ’Physics at 
VLEPP’. V.2: Volume 2. Order Number DE94616167. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper presents the results of continued investigations of the 
properties of gallium arsenide z-v-n structures with a view of de- 
veloping microstrip coordinate detectors based thereon. 12 refs.; 9 
figs. 


10177 (INIS-RU-363, pp. 167-171) Detector shielding from 
background muons at linear colliders. Kushnirenko, E.A. (Filial 
inst. Yadernoj Fiziki, Protvino (Russian Federation)). Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 171p. (In 
Russian). (CONF-9206427-: 2. working meeting on physics at 
VLEPP, Protvino (Russian Federation), 2 Jun 1992). In Proceed- 
ings of 2. Working meeting ‘Physics at VLEPP’. V.2: Volume 2. 
Order Number DE94616167. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A method is proposed for protecting a linear collider recording 
system from muons generated during interaction of high-energy 
electrons escaping from the beam with the material of the acceler- 
ating structure. Muons are captured by the azimuth magnetic field 
of a thick-wall current-conducting iron tube, the head part of which 
is put on the accelerating structure. The tube with captured muons 
is gradually moved away from the accelerator’s vacuum chamber 
at a distance required for detector protection. The estimates show 
that such protection is quite realistic for muon energies of several 
hundred GeV. Simulation is carried out to calculate moun flux at- 
tenuation factor in the detector’s region. 2 refs.; 1 fig. 


10178 (INS—984) A large silica aerogel Cerenkov counter 
for SKS. Hasegawa, T.; Hashimoto, O.; Nagae, T.; Sekimoto, M. 
Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Jun 1993. 
20p. Order Number DE94737841. Source: OSTI; NTIS; INIS. 
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A large silica aerogel Cerenkov counter has been constructed as 
a kaon trigger counter to veto pions of 0.7 GeV/c for experiments 
studying hypernuclei by (x*, K*) reaction with the superconducting 
kaon spectrometer (SKS) at the KEK 12 GeV proton synchrotron. It 
features a large single diffusion box with a sensitive area of 140 
cm x 120 cm and a thickness of about 40 cm. Special attention 
was paid to the shape of a reflector in order to achieve uniform 
efficiency over the sensitive area. Mean photoelectron number Ne- 
bar = 6 - 7 was obtained for 0.72 GeV/c (6 = 0.984) pions with 
refractive index of 1.06. (author). 


10179 (ISN-93-08) High speed decision electronics com- 
bined to a beam Cherenkov counter. Sghaier, H. Grenoble-1 
Univ., 38 (France). Inst. des Sciences Nucleaires; Grenoble-1 
Univ., 38 (France). Jan 1993. 199p. (In French). Order Number 
DE94613963. Source: OSTI; NTIS (US Sales Only); INIS. 

The Hypolit detector for identification of particles in high energy 
physics using the Cherenkov radiation, is based on an intensifier 
tube coupled to photomultipliers via a fiber-optic matrix. Cherenkov 
photons are focused into a ring; particle identification consists in 
calculating the ring radius. A fast and high level electronic system 
is associated to Hypolit. Besides deriving the radius, it allows a 
background rejection and achieves a momentum correction. This 
on line tagging contributes to build the WA89 trigger. Tuning is 
controlled with a micro-computer which makes the access to the 
heart of the system friendly-user. 


10180 (JINR-R—11-92-490) Mathematical modelling of some 
modifications of spectrometrical magnet SP-40. Zhidkov, E.P.; 
Lima, S.; Polyakova, R.V.; Yudin, |.P. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1992. 14p. (In Russian). Order Number 
DE94612345. Source: OSTI; NTIS (US Sales Only); INIS. 

In the work by means of the numerical modelling the distribution 
of the magnetic field of different modifications of the SP-40 magnet 
which is widely used in experimental setups for studying charged 


particles decaying processes, has been investigated. 10 refs.; 12 
figs.; 2 tabs. 


10181 (JINR-R—13-92-473) Electronic hardware for the de- 
tection of the laser installation intended for the investigation 
of the radiation correlation characteristics of the oriented 
atoms and nuclei. Solnyshkin, A.A.; Kalinnikov, V.G.; Kluban’, 
N.A.; Kolesnikov, A.G.; Novgorodov, A.F. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1992. 12p. (in Russian). Order Number DE94612350. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An eight detector electronic system for the detection of optical 
and nuclear radiations is described. 16 refs.; 7 figs. 


10182 (KEK-PROC—93-8) Radiation detectors and their 
uses. Miyajima, Mitsuhiro; Sasaki, Shinichi; Yoshimura, Yoshio; 
Iguchi, Tetsuo; Nakazawa, Masaharu (eds.). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. 236p. 
(CONF-9301135—: 7. workshop on radiation detectors and their 
uses, Tsukuba (Japan), 26-27 Jan 1993). Order Number 
DE94737963. Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 


title meeting. The 28 of the presented papers are indexed individu- 
ally. (J.P.N.). 


10183 (LAL-93-05) Measurement of the Thallium 208 and 
Bismuth 214 radiopurities of a molybdenum foil with the 
NEMO detector. Natchez, F. Paris-11 Univ., 91 - Orsay (France). 
Lab. de l’Accelerateur Lineaire; Clermont-Ferrand-2 Univ., 63 - 
Aubiere (France). Apr 1993. 137p. (In French). Order Number 
DE94613891. Source: OSTI; NTIS (US Sales Only); INIS. 

The NEMO 2 detector consists of a tracking volume to recon- 
struct electron trajectories associated with plastic scintillators. The 
purpose of the R and D is to aid in studies of neutrinoless double 
B decay. Using the first nine months of data from the NEMO 2 
detector, a method of measurement of the ?°°TI and 2'4Bi radiopu- 
rities is presented. These isotopes contribute to the background in 
the 3 MeV region corresponding to the Q of 26(0v) for molybde- 
num. The channel 1e1+7 is used. Monte Carlo simulations with 
GEANT give the corresponding efficiencies. Radiopurities for a 
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standard Molybdenum foil and for two high purity molybdenum 
samples have been measured. The results are in good agreement 
with y-spectroscopy measurements using an HPGe crystal. 2000 
hours of data yields a sensitivity of .3 events/min/kg. 


10184 (LAPP-T-—92-03) lonization measurement as a func 
tion of the electric field in tetramethyl-silane (TMS). Daba, A.G. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires; Grenoble-1 Univ., 38 (France). Jul 1992. 
125p. (In French). Order Number DE94613964. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The WALIC coilaboration has built a calorimeter prototype using 
the tetramethyl-pentane (TMP) as active medium and lead as ab- 
sorber medium in order to study the response of electrons and 
hadrons. The aim of this work is to study the response of 
tetramethyl-silane to high electric fields knowing that TMP and TMS 
have similar properties and similar behaviour with electric field. A 
test bench is mounted to measure the charge deposited by elec- 
trons emitted by a ruthenium source. The trigger was made using 
a silicon detector. Low noise amplifiers were designed and built for 
the signal conditioning and in order to reduce the pick-up noise, the 
system is completely isolated in a double Faraday cage. A theoreti- 
cal study of noise has been developed. The signal allowed to study 
the behaviour of warm liquid in presence of a high electric field. 


10185 (LAPP-T—92-04) Computer automation of a dilution 
cryogenic system. Nogues, C. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires; Grenoble- 
1 Univ., 38 (France). Sep 1992. 168p. (in French). Order Number 
DE94613965. Source: OSTI; NTIS (US Sales Only); INIS. 

This study has been realized in the framework of studies on de- 
veloping new technic for low temperature detectors for neutrinos 
and dark matter. The principles of low temperature physics and he- 
lium 4 and dilution cryostats, are first reviewed. The cryogenic 
system used and the technic for low temperature thermometry and 
regulation systems are then described. The computer automation 
of the dilution cryogenic system involves: numerical measurement 
of the parameter set (pressure, temperature, flow rate); computer 
assisted operating of the cryostat and the pump bench; numerical 
regulation of pressure and temperature; operation sequence full 
automation allowing the system to evolve from a state to another 
(temperature descent for example). 


10186 (LA-UR-94-0276) Advances in and uses of gamma- 
ray field instrumentation at Los Alamos. Halbig, J.K. (Los 
Alamos National Lab., NM (United States)); Klosterbuer, S.F.; 
Russo, P.A.; Sprinkle, J.K. Jr.; Smith, S.E.; lanakiev, K. Los 
Alamos National Lab., NM (United States). [1994]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940307—11: International symposium on 
nuclear material safeguards, Vienna (Austria), 14-18 Mar 1994). 
Order Number DE94005984. Source: OSTI; NTIS; INIS; GPO Dep. 
We are developing a set of tools to be used by the Safeguards 
Assay Group to solve problems found in safeguards and the do- 
mestic nuclear industry. The tools are also applicable to problems 
dealing with the environment, defense, and other areas of national 
and international interest. We have used extensively the advances 
in hardware and software since our last multichannel analyzer 
(MCA) development activities over a decade ago. We are also us- 
ing our experience with and feedback from users of our previous 
instruments. In analyzing the instrument needs of our constituents 
and the characteristics of our previous instruments, which we think 
have inhibited their broader use, we have concluded that uses for 
an MCA-type instrument are widely varied and fundamentally 
changing,and that any new instruments should include a versatile, 
widely used hardware interface, which is as independent as possi- 
ble of hardware standards, and which is readily interfaced to the 
computers or controllers rapidly evolving in the commercial sector. 
In addition, software tools must be provided that allow Los Alamos, 
users, and third parties to quickly and conveniently develop soft- 
ware specific to the user or the measurement to control the basic 
instrument we develop. This paper deals mainly with a miniature 
and modular multi-channel analyzer (M°CA) and its applications. 


10187 


(LA-UR-94-0337) Applications of the long-range al- 
pha detector for site-characterization technology. Vu, T.Q.; 





Allander, K.S.; Bolton, R.D.; Bounds, J.A.; Garner, S.E.; Johnson, 
J.D.; Johnson, J.P.; MacArthur, D.W. Los Alamos National Lab., 
NM (United States). [1994]. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940225-8: Waste management '94, Tucson, AZ (United 
States), 27 Feb - 3 mar 1994). Order Number DE94006147. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Traditional alpha-particle detectors are limited by relatively poor 
sensitivity, small size, and difficulty of operation. These factors re- 
sult in laborious effort and imprecise results. In addition, it is difficult 
for these detectors to monitor the inside of pipes and large areas 
having nonuniform surfaces. To be effective, traditional monitors re- 
quire the probe to be held less than 1 cm from the surface while 
scanning with a slow, steady, and continuous motion. Long-range 
alpha detector (LRAD) technology overcomes the limitations im- 
posed by the short range of alpha particles and provides a detailed 
analysis of alpha contamination in a cost-effective manner. Using a 
combination of LRAD airflow and electrostatic methods, we have 
developed several monitors for the detection of alpha contamina- 
tion on hands and arms, in surface soil, and for radon gas. 


10188 (LBL-34060) A high rate, low noise, x-ray silicon 
strip detector system. Ludewigt, B.; Jaklevic, J.; Kipnis, |.; Ross- 
ington, C.; Spieler, H. Lawrence Berkeley Lab., CA (United States). 
Nov 1993. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-931107-23: 
1993 IEEE nuclear science symposium and medical imaging con- 
ference; Institute of Electrical and Electronic Engineers (IEEE) 
medical imaging conference, San Francisco, CA (United States); 
San Francisco, CA (United States), 2-5 Nov 1993; 4 Order Number 
DE94004557. Source: OSTI; NTIS; INIS; GPO Dep. 

An x-ray detector system, based on a silicon strip detector wire- 
bonded to a low noise charge-senstive amplifier integrated circuit, 
has been developed for synchrotron radiation experiments which 
require very high count rates and good energy resolution. Noise 
measurements and x-ray spectra were taken using a 6 mm long, 
55 um pitch strip detector in conjunction with a prototype 16- 
channel charge-sensitive preamplifier, both fabricated using 
standard 1.2 um CMOS technology. The detector system currently 
achieves an energy resolution of 350 eV FWHM at 5.9 key, 2 us 
peaking time, when cooled to —5° C. 


10189 (LBL-34864) A bipolar analog front-end integrated 
circuit for the SDC silicon tracker. Kipnis, |.; Spieler, H.; Collins, 
T. Lawrence Berkeley Lab., CA (United States). Nov 1993. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. (CONF-931107-32: 1993 IEEE nu- 
clear science symposium and medical imaging conference, San 
Francisco, CA (United States), 2-5 Nov 1993). Order Number 
DE94005203. Source: OSTI; NTIS; INIS; GPO Dep. 

A low-noise, low-power, high-bandwidth, radiation hard, silicon 
bipolar-transistor full-custom integrated circuit (IC) containing 64 
channels of analog signal processing has been developed for the 
SDC silicon tracker. The IC was designed and tested at LBL and 
was fabricated using AT&T’s CBIC-U2, 4 GHz f; complementary 
bipolar technology. Each channel contains the following functions: 
low-noise preamplification, pulse shaping and threshold discrimina- 
tion. This is the first iteration of the production analog IC for the 
SDC silicon tracker. The IC is laid out to directly match the 50 um 
pitch double-sided silicon strip detector. The chip measures 6.8 
mm x 3.1 mm and contains 3,600 transistors. Three stages of am- 
plification provide 180 mV/fC of gain with a 35 nsec peaking time 
at the comparator input. For a 14 pF detector capacitance, the 
equivalent noise charge is 1300 el. rms at a power consumption of 
1 mW/channel from a single 3.5 V supply. With the discriminator 
threshold set to 4 times the noise level, a 16 nsec time-walk for 
1.25 to 10fC signals is achieved using a time-walk compensation 
network. Irradiation tests at TRIUMF to a @=10'4 protons/cm* have 
been performed on the IC, demonstrating the radiation hardness of 
the complementary bipolar process. 


10190 (LUNFD6-NFFR-3061-1-31-1993) Development of a 
method to measure the concentration of '4C in the stack air of 
nuclear power plants by accelerator mass spectrometry 
(AMS). Stenstroem, K. (Lund Univ. (Sweden). Dept. of Nuclear 
Physics); Erlandsson, B.; Hellborg, R.; Haakansson, K.; Wiebert, 
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A.; Skog, G. Lund Univ. (Sweden). Dept. of Nuclear Physics. Apr 
1993. 34p. Project SSI-P-625-91. Order Number DE94612355. 
Source: OSTI; NTIS; INIS. 

C-14, a pure low-energetic beta-emitter, is produced through var- 
ious nuclear reactions in nuclear power plants. Some of this C-14 
is air-borne and is transported via the ventilation system through 
the stack of the power station and is integrated in living matter in 
the surroundings of the plant. The long half-life of the isotope (T1/ 
2=5730 years) and the biological importance of carbon may lead to 
a not negligible contribution of the radiation dose for those living in 
the neighbourhood of nuclear power plants. C-14 has earlier been 
measured radiometrically with mainly two different methods, using 
proportional counters or liquid scintillators. In this report a new 
method is described, using an accelerator based technique. accel- 
erator mass spectrometry (AMS). This technique has at least three 
advantages over the radiometrical methods. It requires only a few 
litres of gas per sample, which is 100-1000 times less compared to 
the radiometrical methods. It is insensitive to the beta and gamma 
rays from other radioactive isotopes in the stack air. The measur- 
ing time with AMS, about 20 minutes per sample, is considerably 
shorter compared to the radiometrical methods, which demand 
several hours per sample. The integrity of the AMS method is high 
and it might be convenient for regulatory supervision. (22 refs.). 


10191 (LYCEN-T-—9253) Development of an ion guide cou- 
pled to an on-line isotope separation system on Sara. 
Identification and study of isospin exotic nuclei at Isolde and 
Sara. Bouldjedri, A. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. 
de Physique Nucleaire; Lyon-1 Univ., 69 (France). Jun 1992. 272p. 
(In French). Order Number DE94613926. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work is concerned with the study of exotic nuclei located on 
both sides of the stability-line and known as neutron rich and neu- 
tron deficient respectively. For the former, produced by alpha 
particle-induced fission, an on-line isotope separation with an ion 
guide (IGISOL) has been developed and submitted to several 
off-line and on-line optimization tests showing capacity to spectro- 
scopic studies. In the case of neutron deficient nuclei near the 
magicity Z=82, '®°Ti(3s) has been identified and its decaying 
modes and those of '®°T| ground state, studied, using the on-line 
separator ISOLDE. On the other hand, the 6 decay of '72:175ir pro- 
duced in °°S induced reaction is studied using a helium jet system 
on the SARA accelerator. Existence of isomers is derived from 
half-lives measurements. 


10192 (MPI-PhE-93-16) Development of a low-energy 
calorimeter with superconducting phase-transition thermome- 
ter. Frank, M. Max-Planck-institut fuer Physik, Muenchen 
(Germany). | Werner-Heisenberg-institut; Technische Univ. 
Muenchen, Garching (Germany). Fakultaet fuer Physik. Jun 1993. 
159p. (in German). Order Number DE94738337. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Future nuclear power plants should be so safe that even in case 
of such a severe accident there will be no need of drastic external 
disaster control measures such as an evacuation or resettlement of 
the population from the vicinity of a nuclear power plant. It is 
shown by the example of a future 1400 MW, pressurized water re- 
actor plant that this goal can be attained in principle by providing a 
double containment with the annulus vented via an appropriate 
emergency standby filter. Within the framework of disaster preven- 
tion a set of parameters for accident conditions is elaborated under 
which the lower levels of intervention for evacuation are not at- 
tained. (orig/HP) 


10193 (NEI-NO-381) Design and implementation of a radi- 
ation hardened silicon on sapphire (SOS) embedded signal 
conditioning unit controller (SCUC) for the RAPID instrument 
on the Cluster satellites. Ersiand, L. Bergen Univ. (Norway). Jul 
1992. 200p. Order Number DE94613927. Source: OSTI; NTIS; 
INIS. 

The Cluster mission consistens of four spacecrafts equipped with 
instruments capable of making comprehensive measurements of 
plasma particles and electromagnetic fields. The RAPID (Research 
with Adaptive Particle Imaging Detectors) spectrometer is one of 
many instruments on board the Cluster satellites. It is designed for 
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fast analysis of energetic electrons and ions with a complete cover- 
age of the unit sphere in phase space. This thesis describes the 
development and testing of an embedded controller for the Spec- 
troscopic Camera for Electrons, Neutral and lon Compositions 
(SCENIC), which is a part of the RAPID instrument. The design is 
implemented in two different CMOS circuit technologies, namely 
Actel’s Field Programmable Gate Arrays and GEC Plessey's 
CMOS Silicon On Sapphire (SOS) gate array. The prototypes of 
the SOS gate array have been verified and characterized. This in- 
cludes measurements of DC and AC parameters under different 
conditions, including total dose of gamma irradiation. 42 refs., 92 
figs., 44 tabs. 


10194 (NEI-NO-382) The fastbus trigger modules for the 
SAT detector in the DELPHI experiment at LEP, CERN. Alvs- 
vaag, S.J. Bergen Univ. (Norway). Sep 1992. 112p. Order Number 
DE94613966. Source: OSTI; NTIS; INIS. 

This thesis describes the functionality and performance of the 
fastbus trigger modules for the Small Angle Tagger (SAT) detector 
in the DELPHI experiment at the LEP machine at CERN. The main 
purpose of the modules is to provide a Bhabha trigger for the SAT 
calorimeter used for luminosity measurements. The author has bee 
responsible for the design, production, testing and installation of 
the trigger modules. All the test programs necessary to confirm 
that the modules function according to the specifications are in- 
cluded in this work. Is does not, however, aim to make detailed 
technical descriptions of the modules. 44 refs., 39 figs., 18 tabs. 


10195 (ORNL/FTR-4862) Travel to Switzerland and italy to 
attend a conference on Capture Gamma-Ray Spectroscopy 
and workshop in Nuclear Physics: Foreign trip report, 
September 18-September 30, 1993. Garrett, J.D. Oak Ridge Na- 
tional Lab., TN (United States). 2 Dec 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94004460. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

A brief summary of the activities of the traveler, information de- 
rived, and impressions gained while attending the Conference on 
Capture Gamma-Ray Spectroscopy and Related Topics at Fri- 
bourg, Switzerland is given. The Workshop on Selected Topics in 
Nuclear Physics at Varenna, Italy is also described. 


10196 


Audible radiation monitor. Odell, D.M.C. To Dept. of 
Energy. 1992. U.S. patent application 7-844,330. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 


89SR18035. Order Number DE94007336. Source: 
INIS; GPO Dep. 

This invention consists of a method and apparatus for monitoring 
ionizing radiation comprising radiation detectors in electrical con- 
nection with an isotopic analyzer and a device for producing 
chords to which each isotope is mapped so that the device pro- 
duces a unique chord for each isotope. Preferably the chords are 
pleasing to the ear, except for chords representing unexpected 
isotopes, and are louder or softer depending on the level of ra- 
dioactivity produced by each isotope, and musical instrument 
voices may be simulated in producing the chords as an aid to dis- 
tinguishing similar-sounding chords. Because of the representation 
by chords, information regarding the level and composition of the 
radiation in an area can be conveyed to workers in that area more 
effectively and yet without distracting them. 


OSTI; NTIS; 


10197 (PCCF-T—92-05) Simulation study of the field emis- 
sion and photoemission on metallic photocathodes. Emitted 
beam dynamics. Wattar, H. Clermont-Ferrand-2 Univ., 63 - 
Aubiere (France). Lab. de Physique Corpusculaire; Clermont- 
Ferrand-2 Univ., 63 - Aubiere (France). Jul 1992. 180p. (in 
French). Order Number DE94613967. Source: OSTI; NTIS (US 
Sales Only); iNiS. 

After a bibliographic research on field emission, photoemission 
and photo-field emission, the principle of the field equations (Pois- 
son and Maxwell's) resolution by the finite element method is 
developed. The PRIAM program is shown to be efficient (adaptive 
mesh and refinement in the selected area). Several possibilities ex- 
ist to reduce the effect of space charge such as the decrease of 
the laser pulse duration, the increase of the electric field and the 
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application of a magnetic field. Calculations of the transverse emit- 
tance for a metallic plan photocathode have been made at different 
moments of the emission: transverse emittance is small at the be- 
ginning and at the end of the emission. It passes by a maximum 
which can be the origin of the electronic beam explosion for strong 
field. If a small emittance is wanted, one must illuminate the photo- 
cathode by a short pulsed laser. 


10198 (PCCF-T-92-11) Development of the neural net tech- 
nique for particle physics. Study of the ete- — Z — +H 
reaction. Guicheney, C. Clermont-Ferrand-2 Univ., 63 - Aubiere 
(France). Lab. de Physique Corpusculaire; Clermont-Ferrand-2 
Univ., 63 - Aubiere (France). 4 Nov 1992. 143p. (In French). Order 
Number DE94613968. Source: OSTI; NTIS (US Sales Only); INIS. 

This study is concerned with the application of pattern recogni- 
tion methods through neural networks to High Energy physics. Two 
methods, Hopfield nets and multilayer nets, are analyzed and 
shown to have high potential for (resp.) clusterization and classifi- 
cation. Hopfield nets are used for the recognition of jets occurring 
during the fragmentation process of the ete reaction. Multilayer 
nets are used for the whole reaction analysis. Impediments are 
pointed out. Associated background noise is also examined. Multi- 
layer nets may enhance the signal to noise ratio when looking for 
an upper limit for the production of a Higgs boson in the expected 
canal, and allow for the specific study of the + b anti b. 


10199 (PNL-8957) Preliminary detector design ST862- 
prototype neutron detector. Miller, S.D.; Affinito, J.D.; Sisk, D.R. 
Pacific Northwest Lab., Richland, WA (United States). Dec 1993. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94004714. Source: 
OSTI; NTIS; GPO Dep. 

The detection of fast neutrons has been accomplished with com- 
mercially available liquid scintillators in detectors. Liquid scintillators 
discriminate fast neutrons from gamma radiation by discarding 
pulses with short decay constants. However, pulse-timing methods 
require expensive, bulky equipment and a high degree of technical 
sophistication in the user. Researchers at Pacific Northwest Labo- 
ratory have developed a new class of scintillating material, 
polymerizing crystals of CaF2(Eu) and liquid acrylate monomers 
with matched indexes of refraction. The new detectors avoid the 
pulse-timing methods of liquid detectors and allow detectors to be 
large and relatively light. Fast neutrons can be discriminated from 
gamma radiation solely on the basis of pulse height (i.e., energy 
deposition). Using these detectors, a hand-held neutron detection 
instrument is proposed that can operate on battery power for 8 to 
12 hours and be easily used in field conditions for surveying vehi- 
cles and structures. 


10200 (SLAC-PUB-6386) Design of a trigger and data ac- 
quisition system for a detector at PEP-Il. Becker-Szendy, R.; 
Briggs, D.; Haller, G.; Hoeflich, J.; Innes, W. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Nov 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-931107-28: 1993 IEEE nu- 
clear science symposium and medical imaging conference, San 
Francisco, CA (United States), 2-5 Nov 1993). Order Number 
DE94005228. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper proposes a design of a trigger and data acquisition 
system for a detector at the PEP-li B Factory. The system is 
asynchronous, data-driven, and scalable. Design goals include or- 
thogonal tracking and calorimetric triggers, minimal dead time, 
graceful degradation, high efficiency, and useful performance in the 
face of backgrounds so high as to overwhelm reconstruction. Also 
described are instrumentation of the Drift Chamber, based on 8-bit 
FADCs, and of the Calorimeter, based on a new custom integrated 
circuit, the Charge Amplifier with Range Encoding (CARE), and 10- 
bit ADCs. This design employs commercial embedded CPUs in 
VME and VXI crates. 


10201 (SLAC-PUB-6399) Results from the SLD barrel CRID 
detector. Abe, K. (Tohoku Univ., Sendai (Japan). Dept. of 
Physics); Antilogus, P.; Aston, D. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States). Nov 1993. 4p. Sponsored by 
USDOE, Washington, DC (United States);National Science 





Foundation, Washington, DC (United States). DOE Contract AC03- 
76SF00515. PHY88-13669; PHY88-13018. (CONF-931107-29: 
1993 IEEE nuclear science symposium and medical imaging con- 
ference, San Francisco, CA (United States), 2-5 Nov 1993). Order 
Number DE94005224. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on operational experience with and experimental per- 
formance of the SLD barrel Cherenkov Ring Imaging Detector from 
the 1992 and 1993 physics runs. The liquid (CgF14) and gas 
(C5F1.) radiator recirculation systems have performed well, and the 
drift gas supply system has operated successfully with TMAE for 
three years. Cherenkov rings have been observed from both the 
liquid and gas radiators. The number and angular resolution of 
Cherenkov photons have been measured, and found to be close to 
design specifications. 


10202 (SSI-93-12) Method for determination of radium-226 
in water by liquid scintillation counting. Suomela, J. Swedish 
Radiation Protection Inst., Stockholm (Sweden). Jul 1993. 12p. Or- 
der Number DE94612356. Source: OSTI; NTIS; INIS. 

The chemical procedure involves the isolation or radium from the 
sample solution by co-precipitation with lead sulphate. The precipi- 
tate is dissolved in alkaline DTPA. The radium isotopes are 
separated from other radionuclides by co-precipitation with barium 
sulphate. The bariunvradium precipitate is dissolved in alkaline 
EDTA, the solution is transfered to a liquid scintillation vial and the 
organic scintillant is added. After sealing, the sample is left until 
equilibrium between Ra-226 and Rn-222 is established or until a 
suitable ingrowth time has elapsed. The alpha activity of Rn-222 
and its short-lived daughters, Po-218 and Po-214, are measured 
by the use of a commercial liquid scintillation counter. By using the 
following procedure and a low level LSC a lover limit of detection 
of 2 mBaq/sample can be achieved. 


10203 (SSI-93-13) Method for determination of radon-222 
in water by liquid scintillation counting. Suomela, J. Swedish 
Radiation Protection Inst., Stockholm (Sweden). Jun 1993. 10p. Or- 
der Number DE94614048. Source: OSTI; NTIS; INIS. 

The procedure for the determination of radon-222 by liquid scin- 
tillation counting is quite specific for this radionuclide. Radon-222 is 
extracted readily from the water sample by an organic scintillant. 
The decay products of radon-222 will remain in the water phase 
whilst radon-222 will be extracted into the organic phase. Before 
measurement the sample is stored for three hours until equilibrium 
is reached between radon-222 and its alpha emitting decay prod- 
ucts. The alpha activity from radon-222 and its decay products is 
measured in a liquid scintillation counter. 


10204 (UCRL-CR-115461) Gravity sag of sandwich panel 
assemblies as applied to precision cathode strip chamber 
structural design. Horvath, J. (Lawrence Livermore National Lab., 
CA (United States)). Lawrence Livermore National Lab., CA 
(United States); Universities Research Association, Waxahachie, 
TX (United States). 16 Sep 1993. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48 ; 
AC35-89ER40486. Order Number DE94005746. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The relationship between gravity sag of a precision cathode strip 
chamber and its sandwich panel structural design is explored para- 
metrically. An algorithm for estimating the dominant component of 
gravity sag is defined. Graphs of normalized gravity sag as a func- 
tion of gap frame width and material, sandwich core edge filler 
width and material, panel skin thickness, gap height, and support 
location are calculated using the gravity sag algorithm. The 
structural importance of the sandwich-to-sandwich “gap frame” con- 
nection is explained. 


10205 (USIP—93-07) Instrumentation for EXELFS measure- 
ments using convergent beam diffraction coupiing to the 
electron energy loss spectrometer. Yuan Zou Wei; Csillag, S.; 
Tafreshi, M.A. Stockholm Univ. (Sweden). Inst. of Physics. Aug 
1993. 16p. Order Number DE94613928. Source: OSTI; NTIS; INIS. 

Convergent beam diffraction coupling between a JEOL-100C 
scanning transmission microscope and an electron energy loss 
spectrometer is realised for the purpose of Extended Energy Loss 
Fine Structure (EXELFS) measurements. The working principle, the 
instrumentation for this coupling mode and some specific details, 
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such as condenser system, shadow image, focusing conditions and 
measurement of convergent angles are described and discussed. 
The combination of a quadrupole and cylindrical lens for magnifying 
the image and increasing the dispersion of spectrum, together with 
a new type of compensation circuit for stray magnetic fields and the 
arrangement of the parallel recording system are also reported. 


4402 Radiation Effects On Instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 9030, 9756, 10048, 10145 


10206 (BNL-49823) lonizing radiation effects on silicon 
test structures. Kraner, H.W. (Brookhaven National Lab., Upton, 
NY (United States)); Beuttenmuller, R.; Chen, W.; Kierstead, J.A.; 
Li, Z.; Zhang, Y.; Dou, L.; Fretwurst, E.; Lindstroem, G. 
Brookhaven National Lab., Upton, NY (United States). Dec 1993. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9307163-1: 1. international 
conference on large scale applications and radiation hardness of 
semiconductor detectors, Florence (Italy), 7-9 Jul 1993). Order 
Number DES94006060. Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of ©°°Co gamma irradiation on MOSCAPS and special 
junction diode detectors have been studied. The capacitors were 
used to ellicit the charge accumulation and anneal in two types of 
thermally grown oxides representative of those used in routine 
detector processing. lon implanted, oxide passivated junction de- 
tectors having 0.25 and 1 cm* areas and perimeter to area ratios 
of 1 (a square), 2 and 5 were designed and constructed to amplify 
the ionizing effects expected to largely affect junction edges 
through changes in fixed oxide charges. Detectors were exposed 
to over 4 Mrad and showed clear increases in leakage current in 
proportion to the junction edge length. Annealing schedules were 
determined to provide a continuous response to incremental irradi- 
ations and subsequent room temperature anneals of leakage 
current. Besides an increase in gate threshokd, little effect on the 
C(V) response was found. PISCES simulation of the edge fields 
using different fixed oxide charge revealed regions of very high lat- 
eral fields near the junction edges for fixed charges in the 2 x 
10'@/em? range expected from the capacitor studies which could 
be responsible for the observed leakage currents. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 8627 


4405 Thermal Instrumentation 


10207 (BARC—1993/E/002) A new technique of measuring 
trace absorption of optical thin films. Apparao, K.V.S.R. 
(Bhabha Atomic Research Centre, Bombay (india). Spectroscopy 
Div.); Sahoo, N.K. Bhabha Atomic Research Centre, Bombay (In- 
dia). 1993. 20p. Order Number DE94614060. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An instrument to measure trace absorption of optical thin films is 
indigenously developed using a novel technique. The instrument 
based on calorimetric principle measures the temperature rise and 
absorption of a sample simultaneously by two independent tech- 
niques. Such a dual technique feature enables one to measure the 
sample absorption with the first technique and simultaneously 
check the result with the second technique. The instrument can be 
used to measure trace absorption of dielectric optical thin films in 
UV, visible and near-IR spectral regions. Using the new instrument 
the absorption constant G and extinction coefficient k of Sb2O3 and 
ZrOz films at 308 and 337 nm are measured successfully and re- 
ported for the first time. (author). 16 refs., 6 figs., 3 tabs. 


4406 Optical Instrumentation 


Refer also to citation(s) 9113, 9768, 9968, 10132, 10303, 10655, 
11057 


10208 Methods of and apparatus for recording images oc- 
curring just prior to a rapid, random event. Kelley, E.F. To Dept. 
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of Energy. 1991. Filed date 5 Dec 1991. U.S. patent application 7- 
802,589. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al01-76PRO6010. Order Number 
DE94005165. Source: OSTI; NTIS; GPO Dep. 

An apparatus and a method are disclosed for recording images 
of events in a medium wherein the images that are recorded are of 
conditions existing just prior to and during the occurrence of an 
event that triggers recording of these images. The apparatus and 
method use an optical delay path that employs a spherical focus- 
ing mirror facing a circular array of flat return mirrors around a 
central flat mirror. The image is reflected in a symmetric pattern 
which balances astigmatism which is created by the spherical mir- 
ror. Delays on the order of hundreds of nanoseconds are possible. 


10209 (RISO-R-717(EN)) Particle image velocimetry: A 
new computationally efficient method for decoding of PIV im- 
ages and investigation of hardware realisations. Skov Jensen, 
A. Risoe National Lab., Roskilde (Denmark). Optics and Fluid Dy- 
namics Dept. Nov 1993. 39p. Order Number DE94740125. Source: 
OSTI; NTIS; Also available from Risoe Library, P.O. Box 49, DK- 
4000 Roskilde, Denmark. 

A new method for processing PIV (particle image velocimetry) 
images is proposed. The expected performance of the method im- 
plicates the possibility of a real-time PIV processing instrument 
powered with (pulsed) laser diodes. The method is based on pro- 
jection of local areas in the PIV image so that the correlations can 
be performed with a one-dimensional correlator. The signal-to- 
noise ratio calculations for both the two-dimensional case and the 
projection case are calculated and compared. Simulation of the 
processing principle is performed under varying experimental con- 
ditions. (au) (1 tab., 15 ills., 3 refs.) 


10210 (UCRL-JC—114983) Nonlinear absorption in high re- 
flector multilayers. Stolz, C.J.; Sarginson, T.G.; Taylor, J.R. 
Lawrence Livermore National Lab., CA (United States). 4 Nov 
1993. 12p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-931054—6: 25. Boulder 
damage symposium: annual symposium on optical materials for 
high-power lasers, Boulder, CO (United States), 27-29 Oct 1993). 
Order Number DE94005818. Source: OSTI; NTIS; GPO Dep. 

Low absorption coatings were examined using a high repetition 
rate copper vapor laser to study the surface temperature as a func- 
tion power. Nonlinear absorption was observed in some of the 
coatings as a result of increased incident power. A variety of com- 
mercial coating vendors using common dielectric oxide material 
combinations were surveyed. Wavelength, coating material, and 
coating vendor were varied to study their affects on the linearity of 
the absorption. The films were deposited by electron beam or ion 
beam sputtering technologies. Changes in the film characteristics 
were observed after exposure to high incident power. The nature 
of these changes and their permanency were also examined. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 10272, 10273, 10287, 10310 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 8050, 8051, 8056, 9626, 9951, 9974, 
9977, 9978, 9980, 10124 


10211 (DOE/PC/92531-T3) Heteronuclear probes of coal 
structure and reactivity: Quarterly report, July-September 
1993. Verkade, J.G.; Hall, G. lowa State Univ. of Science and 
Technology, Ames, IA (United States). 31 Oct 1993. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92531. Order Number DE94005775. Source: OSTI; NTIS; 
GPO Dep. 

The most exciting finding in this quarter is the quantitative re- 
moval of sulfur from Illinois No. 6 coal using PBu3. In previous 
quarterly reports we described the removal of 92% sulfur by reflux- 
ing a suspension of Illinois No. 6 in PBug for two days. The secret 
for quantitative removal (98.7%, run 1 in Table |) is to place the 
coal sample under vacuum, then adding the PBu, while the sample 
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is still under vacuum and finally raising the pressure of the system 
to atmospheric with an inert gas before refluxing for two days. 


10212 (INIS-mf-13767, pp. 282-291) Performance of the 
WNRE shielded SEM. Behnke, R. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Brown, L.C.; Mcllwain, A.K. Canadian Nuclear Society, 
Toronto, ON (Canada). 1989. (CONF-8910587-: 2. International 
Conference on CANDU Fuel, Pembroke (Canada), 1-5 Oct 1989). 
In Second International Conference on CANDU Fuel. 464p. Order 
Number DE94612824. Source: OSTI; NTIS (US Sales Only); INIS. 

A new shielded scanning electron microscope (SEM) facility was 
installed at the Whiteshell Nuclear Research Establishment 
(WNRE) in 1986, and has been operating since November of that 
year. The instrument is an Hitachi S-570 electron microscope with 
a Microspec wavelength dispersive X-ray (EDX) spectrometer at- 
tached. A Tracor 8502 image analyser and an energy dispersive 
X-ray (EDX) detector have since been added. The instrumentation 
is described and some examples are given of the types of mainte- 
nance that have been required to date. The performance will be 
discussed with regards to the image resolution, the capability of the 
EDX spectrometer, and the abilities of the image analyser. (5 figs.). 


10213. An expert system for analyzing eddy current 
measurements. Levy, A.J.; Oppeniander, J.E.; Brudnoy, D.M.; En- 
glund, J.M.; Loomis, K.C. To Dept. of Energy. 1991. U.S. patent 
application 7-797,622. 47p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC12-76SN00052. Order Num- 
ber DE94005178. Source: OSTI; NTIS; GPO Dep. 

A method and apparatus (called DODGER) analyzes eddy cur- 
rent data for heat exchanger tubes or any other metallic object. 
DODGER uses an expert system to analyze eddy current data by 
reasoning with uncertainty and pattern recognition. The expert sys- 
tem permits, DODGER to analyze eddy current data intelligently, 
an obviate operator uncertainty by analyzing the data in a uniform 
and consistent manner. 


10214 Wire detecting apparatus and method. Kronberg, J.W. 
To Dept. of Energy. 1991. Filed date 27 Nov 1991. U.S. patent ap- 
plication 7-798,785. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94005170. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of an apparatus and method that 
combines a signal generator and a passive signal receiver to de- 
tect and record the path of partially or completely concealed 
electrical wiring without disturbing the concealing surface. The sig- 
nal generator applies a series of electrical pulses to the selected 
wiring of interest. The applied pulses create a magnetic field about 
the wiring that can be detected by a coil contained within the signal 
receiver. An audible output connected to the receiver and driven by 
the coil reflects the receiver's position with respect to the wiring. 
The receiver's audible signal is strongest when the receiver is di- 
rectly above the wiring and the long axis of the receiver's coil is 
parallel to the wiring. A marking means is mounted on the receiver 
to mark the location of the wiring as the receiver is directed over 
the wiring’s concealing surface. Numerous marks made on various 
locations of the concealing surface will trace the path of the wiring 
of interest. 


10215 Noise reduction in negative-ion quadrupole mass 
spectrometry. Chastagner, P. To Dept. of Energy. 1991. Filed 
date 27 Dec 1991. U.S. patent application 7-813,730. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE94005154. Source: OSTI; 
NTIS; GPO Dep. 

This invention is comprised of a quadrupole mass spectrometer 
(QMS) system having an ion source, quadrupole mass filter, and 
ion collector/recorder system. A weak, transverse magnetic field 
and an electron collector are disposed between the quadrupole and 
ion collector. When operated in negative ion mode, the ion source 
produces a beam of primarily negatively-charged particles from a 
sample, including electrons as well as ions. The beam passes 
through the quadrupole and enters the magnetic field, where the 
electrons are deflected away from the beam path to the electron 
collector. The negative ions pass undeflected to the ion collector 
where they are detected and recorded as a mass spectrum. 
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10216 (SAND-93-1425) A non-contacting vertical align- 
ment system for mass properties measuring instruments. 
James, G.H. Ill; Suazo, J.E.; Varga, R.C. Sandia National Labs., 
Albuquerque, NM (United States). Nov 1993. 79p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94004680. Source: 
OSTI; NTIS; GPO Dep. 

A non-contact system for alignment of objects on mass proper- 
ties measuring instruments is described. Test parts can be aligned 
to within the capabilities of the user and the fixture to make the ad- 
justments. The current implementation can align objects to less 
than .001 inches at two points with final requested adjustments of 
a few ten-thousands of an inch. The non-contact capability allows 
the alignment of objects which are too compliant or fragile for tradi- 
tional contacting measurement methods. Also, this system allows 
the definition of a reference axis on objects which are not perfectly 
symmetric. The reference axis is defined at the top of the object by 
an appropriate marker and defined at the bottom by a best fit circle 
through the surface at a specified height. A general description of 
the hardware, procedures, and results are presented for the non- 
user. Appendices which contain a complete description of the 
software, usage, and mathematical implementation are provided for 
the reader who is interested in using or further developing the sys- 
tem. 


10217 (SAND—93-1601C) Fiber optic chemical sensors on 
Mars. Butler, M.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Ricco, A.J.; Grunthaner, F.J.; Lane, A.L. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940214-6: Space 94: interna- 
tional conference and exposition on engineering, construction, and 
operations in space, Albuquerque, NM (United States), 26 Feb - 3 
mar 1994). Order Number DE94005251. Source: OSTI; NTIS; 
GPO Dep. 

A fiber optic chemical sensing instrument is described that will 
measure the reactivity of the martian soil and atmosphere. The 
self- contained instrument monitors reflectivity changes in reactive 
thin films caused by chemical reactions with the martian soil or at- 
mosphere. Data from over 200 separate thin-film-coated optical 
fibers are recorded simultaneously. This fiber optic sensing tech- 
nology has many advantages for planetary exploration and 
monitoring applications on manned spacecraft, in addition to many 
practical terrestrial uses. 


10218 (UCRL-ID—115370) Air-depolyable geophysics pack- 
age. Hunter, S.L.; Harben, P.E. Lawrence Livermore National Lab., 
CA (United States). Nov 1993. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94005651. Source: OSTI; NTIS; GPO Dep. 

We are using Lawrence Livermore National Laboratory's (LLNL’s) 
diverse expertise to develop a geophysical monitoring system that 
can survive being dropped into place by a helicopter or airplane. 
Such an air-deployable system could significantly decrease the 
time and effort needed to set up such instruments in remote loca- 
tions following a major earthquake or volcanic eruption. Most 
currently available geophysical monitoring and survey systems, 
such as seismic monitoring stations, use sensitive, fragile instru- 
mentation that requires personnel trained and experienced in data 
acquisition and field setup. Rapid deployment of such equipment 
can be difficult or impossible. Recent developments in low-power 
electronics, new materials, and sensors that are resistant to severe 
impacts have made it possible to develop low-cost geophysical 
monitoring packages for rapid deployment missions. Our strategy 
was to focus on low-cost battery-powered systems that would have 
a relatively long (several months) operational lifetime. We 
concentrated on the conceptual design and engineering of a single- 
component seismic system that could survive an air-deployment 
into an earth material, such as alluvium. Actual implementation of 
such a system is a goal of future work on this concept. For this 
project, we drew on LLNL’s Earth Sciences Department, Radio 
Shop, Plastics Shop, and Weapons Program. The military has had 
several programs to develop air-deployed and cannon-deployed 
seismometers. Recently, a sonobuoy manufacturer has offered an 
air-deployable geophone designed to make relatively soft landings. 


45 MILITARY TECHNOLOGY, WEAPONRY, 
AND NATIONAL DEFENSE 


Refer also to citation(s) 9627, 9927, 9976 


10219 (DOE/FTR-94000998) Travel to Russia to attend 
Second Computer Modeling Conference of Russian and US 
Weapons Laboratories, discuss computer modeling tech- 
niques, and identify joint research projects: Foreign trip 
report, September 4-14, 1993. McGlaun, M. Sandia National 
Labs., Albuquerque, NM (United States). 29 Sep 1993. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE94000998. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Representatives from LLNL, LANL, SNL, Arzamas-16, and 
Chelyabinsk-70 attended the Second Computer Modeling Confer- 
ence of Russian and US Weapons Laboratories at Arzamas-16, 
Russia. The Russians are still building shock physics and radiation 
transport codes appropriate for weapons design. They are ham- 
pered by their weak computers. They are routinely using parallel 
computers. They have a large pool of code developers and ana- 
lysts. Some of their algorithms are more advanced than those in 
the US. 


10220 (ORNL/TM-12112) Acquisition Information Manage- 
ment system telecommunication site survey results. Hake, K.A. 
(Oak Ridge National Lab., TN (United States)); Key, B.G. Oak 
Ridge National Lab., TN (United States); COR, Inc., Oak Ridge, 
TN (United States). Sep 1993. 39p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94005688. Source: OSTI; NTIS; 
GPO Dep. 

The Army acquisition community currently uses a dedicated, 
point-to-point secure computer network for the Army Material Plan 
Modernization (AMPMOD). It must transition to the DOD supplied 
Defense Secure Network 1 (DSNET1). This is one of the first net- 
works of this size to begin the transition. The type and amount of 
computing resources available at individual sites may or may not 
meet the new network requirements. This task surveys these exist- 
ing telecommunications resources available in the Army acquisition 
community. It documents existing communication equipment, com- 
puter hardware, associated software, and recommends appropriate 
changes. 


10221 (ORNL/TM-—12497) CALSETS 2000 assessment 
study. McEvers, J.A.; Anderson, R.L.; Hylton, J.O.; Mcintyre, T.J.; 
Moore, M.R. Oak Ridge National Lab., TN (United States). Dec 
1993. 97p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94005362. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The US Army’s Test, Measurement, and Diagnostic Equipment 
(TMDE) Activity (USATA) at Redstone Arsenal, Huntsville, Al- 
abama, is developing appropriate response to the long-term 
changes from anticipated decreases in defense spending resulting 
from the end of the Cold War. This effort has been collectively des- 
ignated as TMDE CALSET 2000 or just CALSET 2000. This is in 
reference to the recommended form which TMDE calibration equip- 
ment should take by the year 2000. Two immediate results include 
a decrease in armed forces personnel and a shift in focus from a 
massive European ground war to relatively localized conflicts any- 
where in the world. With decreased procurement budgets, it is 
anticipated that the Department of Defense (DOD) will place a 
greater reliance on research and development coupled with tech- 
nology demonstrations. Few new technologies will go into full-scale 
production. This scenario assumes an establishment of a US agile 
manufacturing capability that can be brought into full production on 
short notice. Overall, fewer systems will be acquired, but they will 
be modular designs. Weapon systems will be retained in service 
longer by updating through modular upgrades. As a part of this ef- 
fort, Oak Ridge National Laboratory (ORNL) was asked to assess 
technology trends, to forecast where test and calibration technol- 
ogy would be by the year 2000, and to recommend how new 
technology can be efficiently incorporated into USATA’s field cali- 
bration units. This study is focused on assessing applicable 
technologies rather than attempting to address all of the detailed 
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issues involved in an actual development of the next-generation 
field calibration set. In the course of this study, ORNL staff inter- 
viewed members of the USATA staff.to develop an understanding 
of the organization's specialized activities and needs, reviewed ap- 
propriate literature, attended conferences, and made visits to 
several manufacturers of test and calibration equipment. 


10222 (ORNL/TM—12643) Feasibility report: Autonomous 
docking for the modular artillery ammunition delivery system. 
Jatko, W.B.; Goddard, J.S.; Ferrell, R.K. Oak Ridge National Lab., 
TN (United States). Dec 1993. 50p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94006546. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The U.S. Army is planning the next generation of battlefield ar- 
tillery vehicles. The new vehicles are the Advanced Field Artillery 
System (AFAS). The AFAs is self-propelled and can be deployed in 
rugged terrain. An additional vehicle is also planned to replenish 
the AFAs ammunition supply in the field. The Future Armored Re- 
supply Vehicle (FARV) is envisioned to have a robotic resupply arm 
that can attach to a special docking port on the AFAs. In this con- 
figuration, ammunition can be transferred from the FARV to the 
AFAS through a motorized conveyor inside the resupply boom. The 
resupply operation is greatly dependent upon the skill of the boom 
operator to manipulate the boom into docking position. Previous 
experiments have shown that computer-assisted or autonomous 
docking can improve the ability of the boom operator to dock safely 
and quickly. A feasibility study of robotic guidance and machine vi- 
sion technology was conducted at Oak Ridge National Laboratory 
to determine the degree to which autonomous docking is practical 
given the present state of technology and its direction for the future. 
The study was divided into three topics: a literature search, a sur- 
vey of commercial systems, and a review of industrial applications. 


10223 (PNL-8994) CMS Distribution Subsystem user's 
guide: Software Version 2.0. Gash, J.D.; Greitzer, F.L.; Hatfield, 
L.D.; Portwood, M.H.; Turney, C.R. Pacific Northwest Lab., 
Richland, WA (United States). Dec 1993. 112p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94005328. Source: 
OSTI; NTIS; GPO Dep. 

The Common Mapping Standard (CMS) Data Production System 
(CDPS) produces and distributes CMS data in compliance with the 
Common Mapping Standard Interface Control Document. CDPS is 
composed of two subsystems the CMS Distribution Subsystem 
(CDS) and the CMS Preprocessing Subsystem (CPS). This guide 
describes the operation of CDS. CDS is responsible for the man- 
agement of archived CMS data, the management of production 
orders, and the generation of theater databases. This subsystem 
was developed for use on a workstation running Ultrix 4.2, the X 
Window System Version X11R4, and motif Version 1.1. CDS is or- 
ganized into seven major functional groups and supports archiving 
and distributing CMS data for selected products. 


10224 (SAND—93-1367C) Reconstruction of dynamic forces 
during impact tests of a crushable structure. Bateman, V.1.; 
Carne, T.G.; Mayes, R.L.; Davie, N.T. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9310167—5: 64. shock and vibration symposium, Ft. Walton 
Beach, FL (United States), 25-28 Oct 1993). Order Number 
DE94005267. Source: OSTI; NTIS; GPO Dep. 

A force reconstruction technique is being used to assess the dy- 
namic performance of a crushable structure (a bomb nose) in both 
the axial (90°) and slapdown (30°) impact conditions. The dynamic 
force characteristics for the current nose design, determined from 
these tests, will be used to write a dynamic force specification for a 
new nose design that will replace the current nose. Two structures 
for experimentally determining the dynamic force — deflection char- 
acteristics of the old and new noses have been designed and 
constructed. One structure has the same dynamic characteristics 
as the bomb and is being used for axial and slapdown orientations 
with rocket-propelled testing. The second structure has the same 
mass as the bomb and is being used for iterative axial testing of 
candidate designs with a pneumatic ram. The structural character- 
istics of these two structures have been determined and are 
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presented. A force reconstruction algorithm using the Sum of 
Weighted Accelerations Technique (SWAT) has been developed for 
each of the two structures. The force reconstruction algorithms 
have been verified for both structures using laboratory data. The 
force reconstruction process and the resulting algorithms are 
described. Data verifying the force reconstruction algorithms is pre- 
sented. 


10225 (SAND-93-2063C) Automated Sensor Tester. Hay- 
ward, D. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940214-8: 
Space 94: international conference and exposition on engineering, 
construction, and operations in space, Albuquerque, NM (United 
States), 26 Feb - 3 mar 1994). Order Number DE94006357. 
Source: OSTI; NTIS; GPO Dep. 

The Automated Sensor Tester (AST) is being developed by San- 
dia National Laboratories for the Department of Energy (DOE) to 
be a tool to aid in testing exterior intrusion detection sensors in a 
fixed site security system. This is accomplished by automatically 
performing a simulated intrusion test of the sensors installed in the 
Perimeter Intrusion Detection and Assessment System (PIDAS). 
During the test, a target is moved across the detection zone of the 
sensor, simulating a human moving through the detection zone. 
The first phase of this project concentrated on automatically testing 
the bi-static microwave exterior intrusion detection sensor in one 
sector of a PIDAS. This sensor was selected because it is com- 
monly used, and the test target has been determined and is 
presently in use. The goal of the AST project is to provide consis- 
tent test results, automatic data logging, easier data reduction and 
reduced manpower to perform the DOE mandated and frequent in- 
trusion detection sensor tests. The AST will help to determine that 
the intrusion sensor being tested is functional and has even and 
adequate detection along its entire detection zone. The AST con- 
sists of two vehicles and a data logger. The Mother Vehicle 
contains the processing and navigation capability and deployed 
and retrieved the Target Vehicle. The Target Vehicle provided the 
alarm stimulus. The Alarm Interface/Data Logger was connected to 
the intrusion sensors alarm signal and recorded the test results. 
This system will autonomously conduct a series of tests on an en- 
tire PIDAS sector. This paper describes the three elements of the 
AST system and their operation. 


10226 (SAND-—93-2502) Final report of the Static Bonding 
Team, Pantex Plant, Amarillo, Texas. Jones, R.D.; Chen, K.C.; 
Holmes, S.W. Sandia National Labs., Albuquerque, NM (United 
States). Dec 1993. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94006118. Source: OSTI; NTIS; GPO Dep. 

The integrity of the electrostatic bonding procedures used to 
equilibrate operating technicians and weapon components was 
questioned during the course of the quality evaluation assessments 
of the W70, W68, and B57 dismantiement programs. A multi- 
disciplined, interlaboratory team was convened on an ad hoc basis 
to resolve certain static bonding issues. The accomplishments of 
this team in upgrading the integrity of the bonding process include 
recommendations on the proper use of wrist straps, training of 
technicians in their use, and procedures to reduce accumulation of 
static charge on components during routine handling operations. 


10227 (SAND-—93-2537C) Mixing visualization in an elec- 
trothermal gun. Werner, P.W.; Benson, D.A. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9311141-1: 30. joint Army, Navy, NASA, Air 
Force (JANNAF) combustion meeting, Monterey, CA (United 
States), 15-19 Nov 1993). Order Number DE94003766. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Progress is reported on a study of plasma-fiuid mixing during 
electrothermal-chemical (ETC) processes. Using high-speed photo- 
graphic techniques, we observe the interaction of an arc-driven 
high-energy plasma with a water working fluid. The tests are con- 
ducted in a_ high-pressure vessel with an_ instrumented 
polyethylene-lined plasma cartridge that injects into a transparent 
Lexan-walled mixing chamber 1.9 cm in diameter that is filled with 
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water. The mixing chamber pressure and the time-dependent ve- 
locity of a projectile driven by the plasma-water interaction are 
measured simultaneously with the electrical characteristics of the 
plasma discharge. Tests are described in which the mechanical 
confinement of the mixing system and power dissipation levels are 
varied. Tests in which a water-based gel is used as the working 
fluid and a test in which the output of the plasma cartridge is dis- 
tributed throughout the mixing chamber region are also described. 


10228 (SAND-93-2550C) Force reconstruction using the 
sum of weighted accelerations technique — Max-Flat proce- 
dure. Carne, T.G.; Mayes, R.L.; Bateman, V.I. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940146—2: 12. international modal analysis 
conference, Honolulu, HI (United States), 31 Jan - 3 feb 1994). Or- 
der Number DE94005254. Source: OSTI; NTIS; GPO Dep. 

Force reconstruction is a procedure in which the externally ap- 
plied force is inferred from measured structural response rather 
than directly measured. In a recently developed technique, the re- 
sponse acceleration time-histories are multiplied by scalar weights 
and summed to produce the reconstructed force. This reconstruc- 
tion is called the Sum of Weighted Accelerations Technique 
(SWAT). One step in the application of this technique is the calcu- 
lation of the appropriate scalar weights. In this paper a new 
method of estimating the weights, using measured frequency 
response function data, is developed and contrasted with the tradi- 
tional SWAT method of inverting the mode-shape matrix. The 
technique uses frequency response function data, but is not based 
on deconvolution. An application that will be discussed as part of 
this paper is the impact into a rigid barrier of a weapon system 
with an energy-absorbing nose. The nose had been designed to 
absorb the energy of impact and to mitigate the shock to the inte- 
rior components. 


10229 (UCRL-JC—114623) Data fusion for the detection of 
buried land mines. Clark, G.A.; Sengupta, S.K.; Schaich, P.C.; 
Sherwood, R.J.; Buhl, M.R.; Hernandez, J.E.; Kane, R.J.; Barth, 
M.J.; Fields, D.J.; Carter, M.R. Lawrence Livermore National Lab., 
CA (United States). Oct 1993. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9310164—9: International symposium on substance identifi- 
cation technologies, Innsbruck (Austria), 4-8 Oct 1993). Order 
Number DE94006189. Source: OSTI; NTIS; GPO Dep. 

The authors conducted experiments to demonstrate the en- 
hanced delectability of buried land mines using sensor fusion 
techniques. Multiple sensors, including imagery, infrared imagery, 
and ground penetrating radar, have been used to acquire data on 
a number of buried mines and mine surrogates. The authors 
present this data along with a discussion of the application of sen- 
sor fusion techniques for this particular detection problem. The 
authors describe the data fusion architecture and discuss some rel- 
evant results of these classification methods. 
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(LA*UR-93-4254) Statistical crack mechanics. Di- 
enes, J.K. Les Alamos National Lab., NM (United States). [1993]. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 


10230 


Contract W-7405-ENG-36. (CONF-9311163—1: Shock mechanics 
and thermal initiation workshop, Los Alamos, NM (United States), 
16-18 Nov 1993). Order Number DE94004988. Source: OSTI; 
NTIS; GPO Dep. 

This note is an approach to modelling of explosive and propel- 
lant sensitivity. Viewgraphs are included. 


10231 (ORNL/TM-12659) Predictive modelling of adhesive 
joint deterioration and nitroester migration in the M829 
APFSDS kinetic energy round. Counts, R.W.; Bayne, C.K.; Gri- 
est, W.H. Oak Ridge National Lab., TN (United States). 15 Dec 
1993. 46p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract ACO05-840R21400. Order Number 
DE94006548. Source: OSTI; NTIS; GPO Dep. 
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Field reports of the deterioration of combustible cartridge case 
wall material and adhesive joint (“skive joint”) strength in the M829 
APFSDS kinetic energy round, although infrequent, indicate the 
need for predictive surveillance of this munitions component. This 
study reviews three accelerated exposure studies conducted on 
full-up M829 rounds to determine the effects of external and inter- 
nal factors on the lifetime of joint strength. Two of the studies were 
conducted by the US Army Armament Research, Development and 
Engineering Center (ARDEC) Predictive Technology Branch. An 
additional study was conducted by the Oak Ridge National Labora- 
tory (ORNL) for the ARDEC. The main objective of this report was 
to review all three accelerated studies to compare and contrast the 
results. These results from these studies should allow prediction of 
useful field service lifetimes of the M829 rounds under storage and 
field conditions. 


10232 (SAND-93-1603) XCHEM-1D: A Heat Transfer/ 
Chemical Kinetics Computer Program for multilayered reactive 
materials. Gross, R.J.; Baer, M.R.; Hobbs, M.L. Sandia National 
Labs., Albuquerque, NM (United States). Oct 1993. 61p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94005072. Source: OSTI; 
NTIS; GPO Dep. 

An eXplosive CHEMical kinetics code, XCHEM, has been devel- 
oped to solve the reactive diffusion equations associated with 
thermal ignition of energetic materials. This method-of-lines code 
uses stiff numerical methods and adaptive meshing to resolve rele- 
vant combustion physics. Solution accuracy is maintained between 
multilayered materials consisting of blends of reactive components 
and/or inert materials. Phase change and variable properties are 
included in one-dimensional slab, cylindrical and spherical geome- 
tries. Temperature-dependent thermal properties have been 
incorporated and the modification of thermal conductivities to in- 
clude decomposition effects are estimated using solid/gas volume 
fractions determined by species fractions. Gas transport properties, 
including high pressure corrections, have also been included. Time 
varying temperature, heat flux, convective and thermal radiation 
boundary conditions, and layer to layer contact resistances have 
also been implemented. 


10233 (SAND—93-1734C) A low cost igniter utilizing an 
SCB and titanium sub-hydride potassium perchlorate py- 
rotechnic. Bickes, R.W. Jr. (Sandia National Labs., Albuquerque, 
NM (United States)); Grubelich, M.C.; Hartman, J.K.; McCampbell, 
C.B.; Churchill, J.K. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940245-1: 1994 National Aeronautics and Space Administration 
pyrotechnic systems workshop, Albuquerque, NM (United States), 
8-9 Feb 1994). Order Number DE94006467. Source: OSTI; NTIS; 
GPO Dep. 

A conventional NSI (NASA standard initiator) normally employs a 
hot-wire ignition element to ignite ZPP (zirconium potassium per- 
chlorate). With minor modifications to the interior of a header 
similar to an NSI device to accommodate an SCB (semiconductor 
bridge), a low cost initiator was obtained. In addition, the ZPP was 
replaced with THKP (titanium subhydride potassium perchlorate) to 
obtain increased overall gas production and reduced static-charge 
sensitivity. This paper reports on the all-fire and no-fire levels ob- 
tained and on a dual mix device that uses THKP as the igniter mix 
and a thermite as the output mix. 


10234 (SAND—93-2131) Prediction of explosive cylinder 
tests using equations of state from the PANDA code. Kerley, 
G.l. (Sandia National Labs., Albuquerque, NM (United States)); 
Christian-Frear, T.L. Sandia National Labs., Albuquerque, NM 
(United States). 28 Sep 1993. 52p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94005290. Source: OSTI; NTIS; GPO Dep. 

The PANDA code is used to construct tabular equations of state 
(EOS) for the detonation products of 24 explosives having CHNO 
compositions. These EOS, together with a reactive burn model, are 
used in numerical hydrocode calculations of cylinder tests. The 
predicted detonation properties and cylinder wall velocities are 
found to give very good agreement with experimental data. Calcu- 
lations of flat plate acceleration tests for the HMX-based explosive 
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LX14 are also made and shown to agree well with the measure- 
ments. The effects of the reaction zone on both the cylinder and 
flat plate tests are discussed. For TATB-based explosives, the dif- 
ferences between experiment and theory are consistently larger 
than for other compositions and may be due to nonideal (finite di- 
mameter) behavior. 


10235 (SAND-—93-2490) Explosive containment and propa- 
gation evaluations for commonly used handling and storage 
containers. LeBlanc, R. Sandia National Labs., Albuquerque, NM 
(United States). Jan 1994. 208p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94006806. Source: OSTI; NTIS; GPO Dep. 

A series of explosive tests were performed to establish contain- 
ment integrity data for commonly used handling and storage 
containers of energetic materials at Sandia National Laboratories, 
Albuquerque, N.M. The tests consisted of two phases: (1) each 
container was tested for explosive integrity and propagation, and 
(2) the data were used to evaluate a nominal donor-receptor test 
matrix for verifying the confinement integrity of a typical explosives 
service locker. 


10236 (SAND—94-0259C) Laser Diode Ignition (LDI). Kass, 
W.J. (Sandia National Labs., Albuquerque, NM (United States)); 
Andrews, L.A.; Boney, C.M.; Chow, Weng W.; Clements, J.W.; 
Merson, J.A.; Salas, F.J.; Williams, R.J.; Hinkle, L.R. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-940245-2: 1994 National Aeronautics 
and Space Administration pyrotechnic systems workshop, Albu- 
querque, NM (United States), 8-9 Feb 1994). Order Number 
DE94006590. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper reviews the status of the Laser Diode Ignition (LDI) 
program at Sandia National Labs. One watt laser diodes have been 
characterized for use with a single explosive actuator. Extensive 
measurements of the effect of electrostatic discharge (ESD) pulses 
on the laser diode optical output have been made. Characterization 
of optical fiber and connectors over temperature has been done. 
Multiple laser diodes have been packaged to ignite multiple explo- 
sive devices and an eight element laser diode array has been 
recently tested by igniting eight explosive devices at predetermined 
100 ms intervals. A video tape of these tests will be shown. 


10237 (SAND-94-8508C) A compatibility study of FEFO 
with various containment materials. Shepodd, T.J. (Sandia Na- 
tional Labs., Livermore, CA (United States)); Goods, S.H.; Foster, 
P. Sandia National Labs., Livermore, CA (United States). [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940348-2: International sym- 
posium on energetic materials technology and exhibits, Orlando, 
FL (United States), 21-24 Mar 1994). Order Number DE94005753. 
Source: OSTI; NTIS; GPO Dep. 

Compatibility between FEFO (bis-(2-fluoro-2,2-dinitroethyl) for- 
mal) and a number of organic and metallic materials was evaluated 
at 22 and 74 C for up to 8 months. The metals included common 
structural alloys and elemental metals that the extrudable explosive 
might contact in its service life. The organic materials included flex- 
ible materials for use as collapsible extrusion membranes or 
permeation barriers, rigid engineering resins (matrices for compos- 
ite vessels), and polymer viscosity modifiers. 


10238 (SR/H-590) [The Record Alabama Ordance Works 
Project 9722, Vol. 6]. Feldmann, J.C. (comp.). Du Pont de 
Nemours (E.1.) and Co., Wilmington, DE (United States). Engineer- 
ing Dept. Jan 1944. 108p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-76SR00001. Order Number 
DE93015773. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
THE RECORD, Volume VI, is a continuation of the history of 
construction of the Alabama Ordnance Works. This volume details 
almost exclusively with Project 9722, which is covered in Supple- 
ment No. 13 to Contract W-ORD-526, DA-W-ORD-1. This 
supplement was approved May 11, 1943, but was actually effective 
on November 16, 1942. Much information applying to Project 9722 
has already been covered in THE RECORD, Volume |, Il, Ill, IV 
and V. However, due to the secret nature Project 9722, very little 
reference has been made to this effect in the previous volumes. In 
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fact, except for a few scattered, but necessary, references in THE 
RECORD of Project 8686, Plant 3, the actual existence of Project 
9722 has been ignored. In order to avoid duplication and repetition 
references are made in this volume from time to time to THE 
RECORD covering Project 6725, Plant |, Project 7579, Plant 2, 
and/or Project 8686, Plant 3. This volume contains information af- 
fecting the National Defense of the United States within the 
meaning of the Espionage Act, U.S.C., 50, 31 and 32, as 
amended. Its transmission or the revelation of its contents in any 
manner to an unauthorized person is prohibited by law. 


10239 (UCRL-ID-115718) Vulnerability of hot LX-17 to 
lightning strikes on exposed detonator and actuator cables. 
Chau, H.H.; Osher, J.E.; Von Holle, W.G.; Lee, R.S.; Moua, K. 
Lawrence Livermore National Lab., CA (United States). Dec 1993. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94005684. Source: 
OSTI; NTIS; GPO Dep. 

Capacitor bank discharges with peak currents up to 700 kA were 
used to explode test sections of detonator cable and launch the di- 
electric material on top of the exploding conductor as a fast flyer 
plate. Velocity of the launched material, pressure profiles from the 
impact of the launched material and impact marks formed in alu- 
minum witness plates were used to study the stimulus that could 
be transmitted to high explosive in the vicinity of the exploding ca- 
ble. To quantify the risk of initiating the main charge or booster 
insensitive high explosive (IHE) in a weapon, one must know the 
threshold stimulus required for shock initiation. LX-17 samples, 
heated to temperatures up to 250C were impacted by 3 to 10-mm- 
wide stripes of 0.12-mm-thick Kapton to determine the initiation 
threshold velocity at ambient and elevated temperatures, The strips 
simulate the impact of the cover coat of a flat detonator cable 
which has been exploded by a lighting strike. The data allow us to 
assess the likelihood that a lightning strike on the cable would be 
able to initiate a detonation of the LX- 17 main charge. 


10240 (UCRL-JC—111316) Pressure dependence on the re- 
action propagation rate of PETN at high pressure. Foltz, M.F. 
Lawrence Livermore National Lab., CA (United States). Apr 1993. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930713-26: 10. detonation sym- 
posium, Boston, MA (United States), 12-16 Jul 1993). Order 
Number DE93041344. Source: OSTI; NTIS; GPO Dep. 

The reaction propagation rate (RPR) of the sensitive high explo- 
sive pentaerythritol tetranitrate (PETN) was measured in a diamond 
anvil cell (DAC) over the pressure range of 2-20 GPa. The experi- 
mental technique used is the same as that previously reported. 
The RPR data shows that it burns one to two orders of magnitude 
faster in the DAC than 1,3,5,-triamino-2,4,6-trinitrobenzene (TATB) 
and nitromethane (CH3NO2) respectively. The PETN RPR curve 
did not show sample pressure-dependent behavior like that of ni- 
tromethane, but instead varied abruptly like the RPR curve of 
TATB. In order to interpret these changes, static-pressure DAC 
mid-IR FTIR spectra were taken of micro-pellets of PETN embed- 
ded in KBr. The relationship between changes in the spectra, the 
RPR curve, and published single crystal PETN wedge test data are 
discussed. 


10241 (UCRL-JC—112411) Strategies for the disposition of 
high explosives resulting from dismantlement of nuclear 
weapons. Pruneda, C.; Humphrey, J. Lawrence Livermore Na- 
tional Lab., CA (United States). Mar 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930681-4: 24. international annual conference of 
the Fraunhofer Institute of Chemical Technologies, Karlsruhe (Ger- 
many), 29 Jun - 2 jul 1993). Order Number DE93041345. Source: 
OSTI; INIS; NTIS; GPO Dep. 

Many thousands of pounds of high quality main-charge explo- 
sives will result as surplus from the dismantlement of returns from 
the US nuclear weapons stockpile. The method most often em- 
ployed for dealing with this surplus explosive is destruction by 
open burning. However, open burning as a means of treating ex- 
cess explosives is losing favor because of environmental concerns 
associated with such an uncontrolled thermal destruction process. 
Thus, alternative processes for treatment of excess explosives 
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from weapon dismantiement is discussed. These alternatives in- 
clude: reformulation, crystalline component recovery, chemical 
conversion of the crystalline component to higher value products 
which may have civilian or military applications and, when neces- 
sary, treatment as waste in an environmentally benign fashion. 


10242 (UCRL-JC—113402) Shock initiation of nitromethane. 
Yoo, C.S.; Holmes, N.C. Lawrence Livermore National Lab., CA 
(United States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930676— 
67: 14. international conference of the International Association for 
the Advancement of High Pressure Science and Technology, Col- 
orado Springs, CO (United States), 27 Jun - 2 jul 1993). Order 
Number DE94004868. Source: OSTI; NTIS; GPO Dep. 

The shock initiation processes of nitromethane have been exam- 
ined by using a fast time-resolved emission spectroscopy at a 
two-stage gas gun. a broad, but strong emission has been ob- 
served in a spectral range between 350 and 700 nm from shocked 
nitromethane above 9 GPa. The temporal profile suggests that 
shocked nitromethane detonates through three characteristic peri- 
ods, namely an induction period, a hock initiation period, and a 
thermal explosion period. This paper discusses temporal and 
chemical characteristics of these periods and present the tempera- 
ture of the shock-detonating nitromethane at pressures between 9 
and 15 GPa. 
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10243 (CONF-940424—12) An explanation of the Hiroshima 
activation dilemma. Rhoades, W.A.; Barnes, J.M.; Santoro, R.T. 
Oak Ridge National Lab., TN (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 8. international conference on radiation 
shielding; Arlington, TX (United States); 24-27 Apr 1994. Order 
Number DE94006314. Source: OSTI; NTIS; INIS; GPO Dep. 

A 1987 study of the radiation from the World War Il nuclear 
weapons applied state-of-the-art data and computer techniques, 
providing an important advance in reliability of the results. Still, a 
disturbing disagreement remained between slow-neutron activation 
measurements and calculations for the Hiroshima event. Newer 
data have confirmed the validity of the discrepancy. This work ex- 
amines various potential explanations. Of those examined, only an 
enhancement to the weapon neutron leakage spectrum in the 
vicinity of the 2.3 MeV oxygen cross section window can fit the 
data accurately. 


10244 (LA-SUB-—93-301) Laser Initiated Actuator study. 
Watson, B. Los Alamos National Lab., NM (United States); Crane 
Unidynamics Phoenix, AZ (United States). 27 Jun 1991. 78p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94005669. Source: 
OSTI; NTIS; GPO Dep. 

The program task was to design and study a laser initiated actu- 
ator. The design of the actuator is described, it being comprised of 
the fiber and body subassemblies. The energy source for all exper- 
iments was a Spectra Diode 2200-H2 laser diode. The diode is 
directly coupled to a 100 micron core, 0.3 numerical aperture fiber 
optic terminated with an SMA connector. The successful testing re- 
sults are described and recommendations are made. 


10245 (SAND—92-1131) History of Sandia National Labora- 
tories’ auxiliary closure mechanisms. Weydert, J.C. (Sandia 
National Labs., Albuquerque, NM (United States)); Ponder, G.M. 
Sandia National Labs., Albuquerque, NM (United States). Dec 
1993. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94006566. Source: OSTI; NTIS; GPO Dep. 

An essential component of a horizontal, underground nuclear 
test setup at the Nevada Test Site is the auxiliary closure system. 
The massive gates that slam shut immediately after a device has 
been detonated allow the prompt radiation to pass, but block de- 
bris and hot gases from continuing down the tunnel. Thus, the 
gates protect experiments located in the horizontal line-of-sight 
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steel pipe. Sandia National Laboratories has been the major de- 
signer and developer of these closure systems. This report records 
the history of SNL’s participation in and contributions to the tech- 
nology of auxiliary closure systems used in horizontal tunnel tests 
in the underground test program. 


10246 (SAND-93-0905) Two-dimensional quasistatic mod- 
eling of exclusion region barriers in support of design guide 
development. Wellman, G.W.; Diegert, K.V.; Salzbrenner, R. San- 
dia National Labs., Albuquerque, NM (United States). Oct 1993. 
55p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94004682. Source: 
OSTI; NTIS; GPO Dep. 

Modern nuclear safety themes depend on excluding unwanted 
energy from the components required for nuclear detonation. The 
exclusion region barrier is designed to provide protection from ex- 
traneous energy. The barrier must remain unbreached for both 
normal operations and accident events. Recent advances in com- 
putational capabilities permits more accurate modeling of barrier 
tearing during the extreme mechanical loadings associated with 
accidents. This report describes a methodology which employs de- 
sign of experiments strategies coupled with finite element analyses 
and testing to produce results suitable for inclusion in a guide to 
design exclusion region barriers. The general approach was to em- 
ploy finite element analyses to define the effect of materials 
property and geometric feature parameters on a generic barrier 
geometry. These parametric studies were based on design of ex- 
periments strategies. Four materials properties and six geometric 
features were included in the parameters. Selected geometries 
were tested to provide verification of the analyses. Statistical analy- 
sis of the results from the finite element analyses identified the 
important parameters (primarily the material property, true strain-to- 
failure, along with certain geometric characteristics) which were 
used to synthesize simplified equations and graphics suitable for 
inclusion into a guide for designers and safety analysts. 


10247 (SAND-93-1204) Characteristics and development 
report for the SA3724 surface acoustic wave resonator and the 
SA3725 surface acoustic wave filter. Murphy, D.A.; Joerg, C.F. 
Sandia National Labs., Albuquerque, NM (United States). Jan 
1994. 109p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94006434. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report presents the development of the SA3724 Surface 
Acoustic Wave Resonator and the SA3725 Surface Acoustic Wave 
Filter. Both are components of the MC4033 Common Radar used 
in the B61 and B83 Stockpile Improvement Program. The develop- 
ment history, design criteria, component characteristics, evaluation 
results, and qualification are described. Development and produc- 
tion test equipment is also discussed. 


10248 (SAND-93-1795) Weapons Evaluation Test Labora- 
tory at Pantex: Testing and data handling capabilities of 
Sandia National Laboratories at the Pantex Plant, Amarilio, 
Texas. Peters, W.R. Sandia National Labs., Albuquerque, NM 
(United States). Aug 1993. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94003812. Source: OSTI; NTIS; INIS; GPO Dep. 

The Weapons Evaluation Test Laboratory (WETL), operated by 
Sandia Laboratories at the Pantex Plant in Amarillo, Texas, is en- 
gaged primarily in the testing of weapon systems in the stockpile or 
of newly produced weapon systems for the Sandia Surety Assess- 
ment Center. However, the WETL’s unique testing equipment and 
data-handling facilities are frequently used to serve other organiza- 
tions. Service to other organizations includes performing special 
tests on weapon components, subassemblies, and systems for 
purposes such as basic development and specific problem investi- 
gation. The WETL staff also sends equipment to other laboratories 
for specific tests that cannot be performed at Pantex. For example, 
we modified and sent equipment to Brookhaven National Labora- 
tory for testing with their Neutral Particle Beam. WETL supplied the 
engineering expertise to agcomplish the needed modifications to 
the equipment and the technicians to help perform many special 
tests at Brookhaven. A variety of testing is possible within the 
WETL, including: Accelerometer, decelerometer, and G-switch g- 
leveV/closure testing; Neutron generator performance testing; 
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weapon systems developmental tests; weapon system component 
testing; weapon system failure-mode-duplication tests; simultaneity 
measurements; environmental extreme testing; parachute deploy- 
ment testing; permissive action link (PAL) testing and 
trajectory-sensing signal generator (TSSG) testing. WETL's existing 
equipment configurations do not restrict the testing performed at 
the WETL. Equipment and facilities are adapted to specific require- 
ments. The WETL’s facilities can often eliminate the need to build 
or acquire new test equipment, thereby saving time and expense. 


10249 (SAND-93-2446C) The development of laser ignited 
deflagration-to-detonation transition (DDT) detonators and py- 
rotechnic actuators. Merson, J.A.; Salas, F.J.; Harlan, J.G. Sandia 
National Labs., Albuquerque, NM (United States). Nov 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940239-1: 19. international py- 
rotechnic seminar, No City Given (New Zealand), 20-25 Feb 1994). 
Order Number DE94003787. Source: OSTI; NTIS; GPO Dep. 

The use of laser ignited explosive components has been recog- 
nized as a safety enhancement over existing electrical explosive 
devices (EEDs). Sandia has been pursuing the development of op- 
tical ordnance for many years with recent emphasis on developing 
optical deflagration-to-detonation (DDT) detonators and pyrotechnic 
actuators. These low energy optical ordnance devices can be ig- 
nited with either a semiconductor diode laser, laser diode arrays or 
a solid state rod laser. By using a semiconductor laser diode, the 
safety improvement can be made without sacrificing performance 
since the input energy required for the laser diode and the explo- 
sive output are similar to existing electrical systems. The use of 
higher powered laser diode arrays or rod lasers may have advan- 
tages in fast DDT applications or lossy optical environments such 
as long fiber applications and applications with numerous optical 
connectors. Recent results from our continued study of optical igni- 
tion of explosive and pyrotechnic materials are presented. These 
areas of investigation can be separated into three different margin 
categories: (1) the margin relative to intended inputs (i.e. powder 
performance as a function of laser input variation), (2) the margin 
relative to anticipated environments (i.e. powder performance as a 
function of thermal environment variation), and (3) the margin rela- 
tive to unintended environments (i.e. responses to abnormal 
environments or safety). 


10250 (SAND-93-2517) Evaluation of the electromagnetic 
effects due to direct lighting to nuclear explosive areas at 
Pantex: Final report. Merewether, K.O.; Chen, K.C. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Nov 1993. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94005383. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes the effort to quantify the electromagnetic 
environments in the nuclear explosive areas at Pantex due to di- 
rect lightning. The fundamental measure of the threat to nuclear 
safety is assumed to be the maximum voltage between any two 
points in an assembly area, which is then available for producing 
arcing or for driving current into critical subsystems of a nuclear 
weapon. This maximum voltage has been computed with simple 
analytical models and with three-dimensional finite-difference com- 
puter codes. 


10251 (UCRL-ID-115510) The CONVEX Liner Add-On to 
the DIAMOND-FORTUNE event. Heuze, F.E. (Lawrence Liver- 
more National Lab., CA (United States)); Swift, R.P.; Hill, L.R.; 
Barrett, W.H. Lawrence Livermore National Lab., CA (United 
States). 15 Nov 1993. 82p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE94004326. Source: OSTI; NTIS; GPO Dep. 

This report describes the execution of the CONVEX Liner Add- 
On to the DIAMOND FORTUNE low-yield cavity test of the 
Defense Nuclear Agency. CONVEX stands for COntained Nuclear 
Vessel EXperiment. It concerns the design of underground cham- 
bers where repeated low-yield nuclear explosions could be 
conducted. The approach proposed by the first author in the early 
1980's was to engineer a steel-lined rock cavern where the steel 
liner would be prestressed against the rock by tendons and/or 
bolts. These would daylight in tunnels surrounding the main cavity. 
From there, they could be initially tensioned and retensioned, if 
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needed, after each test. The CONVEX Liner Add-On to DIAMOND 
FORTUNE consisted of anchoring a 1.4-m square, 2.5-cm thick 
steel plate to the wall of the cavity, using a 5-cm diameter center 
bolt, and four 2.5-cm diameter comer bolts. The bolts daylighted in 
a drift surrounding the gallery, and separated from it by a 9-m thick 
rock pillar. The liner plate, the bolts, and the rock pillar were 
equipped with 23 gages to describe the thermal and mechanical 
response of the system during pretensioning, during the dynamic 
loading phase, and post-test. Particular emphasis was given to ob- 
taining the response both upon loading and during the rebound of 
the system, in order to determine whether the plate ever separated 
from the rock. So, the main operational objectives of this project 
were to acquire response data of the system under nuclear loading 
and to ascertain the status of contact between the steel plate and 
the rock, as shown by toadstool data and bolt tension data. The in- 
strumentation and data acquisition system performed extremely 
well. Data were recorded during the dynamic phase; plate temper- 
ature was monitored for several hours after the test; and the 
remaining tension was obtained for several bolts more than three 
months after the test, upon re-entry in the runaround drift. 


10252 (UCRL-JC—114826) Fluidjet machining of energetic 
materials. Kang, Sang-Wook (Lawrence Livermore National Lab., 
CA (United States)); Reitter, T.; Carlson, G.; Do, B. Lawrence 
Livermore National Lab., CA (United States). Jan 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940348-1: International symposium on 
energetic materials technology and exhibits, Orlando, FL (United 
States), 21-24 Mar 1994). Order Number DE94006052. Source: 
OSTI; NTIS; GPO Dep. 

Fluidjet machining phenomena have been analyzed as a poten- 
tial method for dismantling nuclear weapons in a way that is 
environmentally clean, efficient and safe. Preliminary experiments 
and analyses have revealed that at small standoff distances there 
is no mass removal from the workpiece, and that far from the noz- 
zle there exists an optimum standoff distance at which the mass 
removal rate is a maximum. Such results suggest a mass-removal 
process due to the droplets and ligaments impinging on the mate- 
rial that cause sudden pressure increases in the impact regions. 
This proposed material-removal mechanism has been addressed 
theoretically by considering a series of multiple droplet impacts on 
a material. The calculated results display a series of pressure 
peaks at the target surface as each of these droplets strikes the 
material, supporting the plausibility of the proposed mass-removal 
scenario at the optimum standoff distance. Further experiments 
and analyses are planned to verify the proposed mechanism of 
mass removal by means of fluidjet machining processes. 


4503 Nuclear Explosion Detection 
Refer also to citation(s) 10251 


10253 (SAND-93-2431) Analog fiber optic multiplexing 
techniques and results from the Hunters Trophy Experiment. 
Hansen, GJ. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 35p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC04-94AL85000. (CONF- 
9310225-1: 7. photonics workshop, Menlo Park, CA (United 
States), 4-5 Oct 1993). Order Number DE94002736. Source: 
OSTI; NTIS; GPO Dep. 

Due to the growth in the use of analog fiber optic data transmis- 
sion systems at the Nevada Test Site and other locations, Sandia 
National Laboratories (SNL) has recognized the need to be able to 
multiplex several data channels per fiber. Wavelength-division, 
frequency-division, and time-division multiplex techniques have 
been investigated. A  time-division system using  optically- 
multiplexed laser transmitters driving a common receiver was 
fielded on the HUNTERS TROPHY event at the NTS. Stability, 
noise, and dynamic range compared favorably with that seen on 
nonmultiplexed links. Amplitude, width, and rise time of data trans- 
mitted via the multiplexed links was consistent with that recorded 
from non-multiplexed links. 





10254 (UCRL-ID—115778) Implementation of the wave 
propagation code NPE. Ladd, A.J.C.; White, J.W. Lawrence Liv- 
ermore National Lab., CA (United States). 20 Aug 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94005652. Source: 
OSTI; NTIS; GPO Dep. 

The NPE computer program was studied to test its feasibility as a 
tool in simulating clandestine nuclear tests. The calculational results 
indicate that the model is accurate. However, computer time is a 
concern; and validation via experimental data remains to be done. 


4505 Strategic Defense Initiative 
Refer also to citation(s) 9225 


10255 (SAND-—93-2567C) STARS missile — Modal analysis 
of first-flight data using the Natural Excitation Technique, 
NExT. James, G.H.; Carne, T.G.; Edmunds, R.S. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940146-3: 12. international modal analysis 
conference, Honolulu, HI! (United States), 31 Jan - 3 feb 1994). Or- 
der Number DE94004957. Source: OSTI; NTIS; GPO Dep. 

The Natural Excitation Technique (NExT) was used to analyze 
STARS launch data during first and second stage flight using 
telemetered acceleration data. A continuous track of modal fre- 
quencies and modal damping was acquired for the first and second 
elastic modes of the system during first stage flight and for the first 
mode during second stage flight. The results from this modal anal- 
ysis of launch data allowed a final quantification of the inherent 
bias errors which result from ground-based modal tests. Also, 
NExT is shown to be an important new tool for analyzing structural 
dynamics data during launch. 


4506 Chemical and Biological 


10256 (UCRL-ID-115728) Dependence of nuclear intercep- 
tor effectiveness on hydrogen content of chemical warhead 
agent. Mendelsohn, E. Lawrence Livermore National Lab., CA 
(United States). Dec 1993. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE94005305. Source: OSTI; NTIS; GPO Dep. 

The authors have previously reported on computer studies where 
they calculated the lethality of nuclear weapons defending against 
attacking warheads containing a toxic agent. A number of variables 
were looked at to get a better understanding as to what source 
and target characteristics play an important role in the effective- 
ness of the defender. In this study, they looked at an additional 
variable, which is the hydrogen concentration in the toxic agent of 
an attacking warhead. Toxic compounds vary in hydrogen content 
to a substantial degree. Hydrogen plays a major role in the moder- 
ation of neutrons in their passage through matter. Therefore, 
variations in hydrogen content can effect the neutron transmission 
properties of these compounds significantly. They have looked at 
two substances which bracket the range of hydrogen for many of 
these compounds: water and Sarin. The geometry selected for this 
comparison study was a large single volume cylinder with a neu- 
tron source located 3 m from the surface. 
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10257 (GKSS-—93/E/1) GKSS scientific and technical re- 
ports 1992. GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). 1993. 90p. (In German). Order 
Number DE94739003. Source: OSTI; NTIS (US Sales Only). 

The following review contains - arranged by the main fields of re- 
search - authors and titles of external GKSS reports published in 
1992. Abstracts and bibliographical data are presented with the ex- 
ception of reprints from journal articles, processing papers, and 
from contributions to monographs. A general index in numerical or- 
der is supplemented. The main fields of research are: materials 
research, environmental research, climate research, separation and 
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process for environmental protection and underwater technology. 
(orig /UA) 
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Refer also to citation(s) 8059, 8063, 8064, 8070, 8074, 8171, 
8172, 8300, 8546, 8560, 8720, 8736, 9077, 9195, 9203, 9204, 
9205, 9206, 9207, 9382, 9389, 9523, 9580, 9594, 9598, 9601, 
9611, 9771, 9824, 9827, 10339, 10385, 10388, 10395, 10409, 
10413, 10427, 10596, 10597, 10622 


10258 (ANL/DIS/CP-81382) The suitability of low-cost ur- 
ban airshed modeling in the Chicago area. Fernau, M.E.; 
Makofske, W.J.; South, D.W. Argonne National Lab., IL (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-9401 15— 
21: 74. American Meteorological Society annual meeting, 
Nashville, TN (United States), 23-28 Jan 1994). Order Number 
DE94005114. Source: OSTI; NTIS; GPO Dep. 

The interesting composition of the utility mix in the Chicago re- 
gion and the potential for electric vehicle use in that area make it 
an interesting candidate for emissions sensitivity and scenario 
studies. However, it is difficult to apply the Urban Airshed Model 
(UAM) to the Chicago region because of the complex meteorology 
associated with Lake Michigan. The Lake Michigan Air Directors 
consortium (LADCO) has developed, at considerable expense, an 
improved version with nested grids and embedded plumes (UAM- 
V) for application in the Lake Michigan Ozone Study (LMOS) and 
for regulatory use. The complexity of the LMOS modeling system 
makes it costly and time-consuming to implement. In this study, the 
authors apply UAM-IV (US Environmental Protection, 1990a) in its 
simple “PLANR (Practice for Low-cost Application in Nonattainment 
Regions)” mode (US Environmental Protect Agency, 1990b) to the 
Chicago region to study various interesting scenarios in a rapid 
and low-cost manner. The details of the data sets, methods and 
results of this study are contained in Fernau et al. and are summa- 
rized here. In addition, the authors comment on the usefulness of 
this type of limited-data study as compared to more complex mod- 
eling systems and data inputs. 


10259 (ANL/DIS/TM—1) Potential impacts of Title | nonat- 
tainment on the electric power industry: A Chicago case 
study (Phase 2). Fernau, M.E.; Makofske, W.J.; South, D.W. Ar- 
gonne National Lab., IL (United States). Jun 1993. 75p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94004392. Source: OSTI; NTIS; 
GPO Dep. 

This study uses version IV of the Urban Airshed Model (UAM-IV) 
to examine the potential impacts of Title | (nonattainment) and Title 
IV (acid rain) of the Clean Air Act Amendments of 1990 (CAAA) on 
the utility industry. The UAM is run for a grid that covers the Com- 
monwealth Edison Power Pool and encompasses the greater 
Chicago area and surrounding rural areas. Meteorological condi- 
tions are selected from an ozone (03) episode on July 5 and 6, 
1988. 


10260 (ANL/ER/CP-80341) On eddy accumulation with lim- 
ited conditional sampling to measure air-surface exchange. 
Wesely, M.L.; Hart, R.L. Argonne National Lab., IL (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940115-19: 74. 
American Meteorological Society annual meeting, Nashville, TN 
(United States), 23-28 Jan 1994). Order Number DE94005112. 
Source: OSTI; NTIS; GPO Dep. 

An analysis of turbulence data collected at a height of 12.3 m 
above grasslands was carried out to illustrate some of the limita- 
tions and possible improvements in methods to compute vertical 
fluxes of trace substances by the eddy accumulation technique 
with conditional sampling. The empirical coefficient used in the 
technique has a slight dependence on atmospheric stability, which 
can be minimized by using a threshold vertical velocity equal to ap- 
proximately 0.750, below which chemical sampling is suspended. 
This protocol results in a smaller chemical sample but increases 
the differences in concentrations by approximately 70%. For effec- 
tive conditional sampling when mass is being accumulated in a 
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trap or reservoir, the time of sampling during updrafts versus 
downdrafts should be measured and used to adjust estimates of 
the mean concentrations. 


10261 (ANL/ER/CP-80787) Use of satellite data to improve 
parameterization of spatial and temporal variations of gaseous 
dry deposition in regional-scale models. Gao, Weigang; Wesely, 
M.L. Argonne National Lab., IL (United States). Environmental Re- 
search Div. [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940115— 
20: 74. American Meteorological Society annual meeting, 
Nashville, TN (United States), 23-28 Jan 1994). Order Number 
DE94005110. Source: OSTI; NTIS; GPO Dep. 

The removal of gaseous substances from the atmosphere by dry 
deposition represents an important sink in the atmospheric budget 
for many trace gases. The surface removal rate, therefore, needs 
be described quantitatively in modeling atmospheric transport and 
chemistry with regional- and global-scale models. Because the up- 
take capability of a terrestrial surface is strongly influenced by the 
type and condition of its vegetation, the seasonal and spatial 
changes in vegetation should be described in considerable detail in 
large-scale models. The objective of the present study is to de- 
velop a model that links remote sensing data from satellites with 
the RADM dry deposition module to provide a parameterization of 
dry deposition over large scales with improved temporal and spatial 
coverage. This paper briefly discusses the modeling methods and 
initial results obtained by applying the improved dry deposition 
module to a taligrass prairie, for which measurements of O3 dry 
deposition and simultaneously obtained satellite remote sensing 
data are available. 


10262 (ANL/ESD/TM-—22-Vol.2) Emissions of greenhouse 
gases from the use of transportation fuels and electricity: Vol- 
ume 2: Appendixes A-S. DeLuchi, M.A. (Argonne National Lab., 
IL (United States)). Argonne National Lab., IL (United States). Nov 
1993. 523p. Sponsored by USDOE, Washington, DC (United 
States);Department of Transportation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94006166. Source: OSTI; NTIS; GPO Dep. 

This volume contains the appendices to the report on Emission 
of Greenhouse Gases from the Use of Transportation Fuels and 
Electricity. Emissions of methane, nitrous oxide, carbon monoxide, 
and other greenhouse gases are discussed. Sources of emission 
including vehicles, natural gas operations, oil production, coal 
mines, and power plants are covered. The various energy indus- 
tries are examined in terms of greenhouse gas production and 
emissions. Those industries include electricity generation, transport 
of goods via trains, trucks, ships and pipelines, coal, natural gas 
and natural gas liquids, petroleum, nuclear energy, and biofuels. 


10263 (ANL/MCS/CP-81098) PCCM2: A GCM adapted for 
scalable parallel computers. Drake, J. (Oak Ridge National Lab.., 
TN (United States)); Semeraro, B.D.; Worley, P.; Foster, |.; Micha- 
lakes, J.; Toonen, B.; Hack, J.J.; Williamson, D.L. Argonne National 
Lab., IL (United States). Mathematics and Computer Science Div. 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940131-3: 5. an- 
nual symposium on global change studies, Nashville, TN (United 
States), 24-28 Jan 1994). Order Number DE94005113. Source: 
OSTI; NTIS; GPO Dep. 

The Computer Hardware, Advanced Mathematics and Model 
Physics (CHAMMP) program seeks to provide climate researchers 
with an advanced modeling capability for the study of global 
change issues. One of the more ambitious projects being under- 
taken in the CHAMMP program is the development of PCCM2, an 
adaptation of the Community Climate Model (CCM2) for scalable 
parallel computers. PCCM2 uses a message-passing, domain- 
decomposition approach, in which each processor is allocated 
responsibility for computation on one part of the computational grid, 
and messages are generated to communicate data between pro- 
cessors. Much of the research effort associated with development 
of a parallel code of this sort is concerned with identifying efficient 
decomposition and communication strategies. In PCCM2, this task 
is complicated by the need to support both semi-Lagrangian trans- 
port and spectral transport. Load balancing and parallel i/O 
techniques are also required. In this paper, the authors review the 
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various parallel algorithms used in PCCM2 and the work done to 
arrive at a validated model. 


10264 (BNL-49744) Cloud studies seen from a physical 
chemist’s perspective. Schwartz, S.E. Brookhaven National Lab., 
Upton, NY (United States). Nov 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9310268—1: 6. European symposium on physico-chemical 
behaviour of atmospheric pollutants, Varese (Italy), 18-22 Oct 
1993). Order Number DE94006059. Source: OSTI; NTIS; GPO 
Dep. 

Substantial advances have been made in recent years in de- 
scribing the rates of chemical reactions in clouds. Inputs to these 
calculations are concentrations of reagent species, solubilities of 
reactive gases, rate expressions for interphase mass transport, 
rate expressions for aqueous-phase reaction of the dissolved 
species, the liquid-water content of the cloud and its drop-size 
spectrum, and the composition of the cloudwater (especially pH) as 
it affects solubility and reaction rates. Armed with this information 
one can calculate the rates of reactions of interest. The question 
still remains as to the accuracy of such calculations. To answer this 
one needs field measurements, of cloud properties and the con- 
centrations of reagents — to permit evaluation of reaction rates — 
and of differences in composition that may be attributed to chemi- 
cal reaction. However determination of rates and extents of 
in-cloud reactions presents a major challenge because of uncer- 
tainties associated with measurements of concentration changes. 
Even attribution of a measured composition change to a specific 
reaction is difficult. Another challenge to the field measurement 
community is determining the size dependence of cloudwater com- 
position (especially pH) and the resultant difference between 
reaction rates based on bulk composition and actual reaction rates 
integrated over the cloud droplet spectrum. This paper reviews 
these issues and offers suggestions for field measurements to con- 
firm model based-understanding of these processes. 


10265 


(BNL-49758) Evaluation of sulfate aerosol optical 
depths over the North Atlantic and comparison with satellite 
observations. Berkowitz, C.M. (Pacific Northwest Lab., Richland, 
WA (United States)); Ghan, S.J.; Benkovitz, C.M.; Wagener, R.; 
Nemesure, S.; Schwartz, S.E. Brookhaven National Lab., Upton, 
NY (United States); Pacific Northwest Lab., Richland, WA (United 
States). Nov 1993. 8p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract AC02-76CH00016 ACO06- 
76RL01830. (CONF-940115-22: 74. American Meteorological 
Society annual meeting, Nashville, TN (United States), 23-28 Jan 
1994). Order Number DE94005457. Source: OSTI; NTIS; INIS; 
GPO Dep. 

It has been postulated that scattering of sunlight by aerosols can 
significantly reduce the amount of solar energy absorbed by the 
climate system. Aerosol measurement programs alone cannot pro- 
vide all the information needed to evaluate the radiative forcing 
due to anthropogenic aerosols. Thus, comprehensive global-scale 
aerosol models, properly validated against surface-based and 
satellite measurements, are a fundamental tool for evaluating the 
impacts of aerosols on the planetary radiation balance. Analyzed 
meteorological fields from the European Centre for Medium-Range 
Weather Forecasts are used to drive a modified version of the PNL 
Global Chemistry Model, applied to the atmospheric sulfur cycle. 
The resulting sulfate fields are used to calculate aerosol optical 
depths, which in turn are compared to estimates of aerosol optical 
depth based on satellite observations. 


10266 (BONN-IR-93-07) Lidar measurements in the middie 
polar atmosphere in daylight. Langer, M. Bonn Univ. (Germany). 
Physikalisches Inst.; Bonn Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. Feb 1993. 79p. (in German). 
Order Number DE94738801. Source: OSTI; NTIS (US Sales Only). 

This institute operates a lidar north of the Arctic circle to mea- 
sure temperatures and aerosol concentration in the polar 
stratosphere. For all-year operation daylight capability is required. 
This work describes the requirements, methods, and implementa- 
tions to achieve daylight operations. Employed are field of view 
reduction and spectral filtering with interference filter and a twin 
etalon combination. Computer simulations are used to optimize the 





etalon parameters. In the second part of this report results of mea- 
surements, which were made with the lidar in daylight during 
summer 1991 and the EASOE campaign in winter 1991/92, are 
presented. Backscatter ratios are calculated from the data. They 
show the development of a new aerosol layer in the lower strato- 
sphere. The origin of these aerosols, which were detected north of 
the Arctic circle in August 1991 by our lidar, is the eruption of 
Mount Pinatubo in mid-June 1991. (orig.) 


10267 (CONF-9306252-1) Boundary-layer cumulus over 
land: Some observations and conceptual models. Stull, R.B. 
Wisconsin Univ., Madison, WI (United States). Dept. of Atmo- 
spheric and Oceanic Sciences. [1993]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER61361. 
From ECMWF workshop on boundary-layer clouds; Reading 
(United Kingdom); 8-11 Jun 1993. Order Number DE93040820. 
Source: OSTI; NTIS; GPO Dep. 

Starting in 1980, the Boundary Layer Research Team at the Uni- 
versity of Wisconsin has been systematically studying the formation 
and evolution of nonprecipitating boundary-layer cumulus clouds 
(BLCu) in regions of fair weather (anticyclones) over land (Stull, 
1980). Our approach is to quantify the average statistical charac- 
teristics of the surface, thermals, boundary layer, and clouds over 
horizontal regions of roughly 20 km in diameter. Within such a re- 
gion over land, there is typically quite a variation in land use, and 
associated variations in surface albedo and moisture. 


10268 (CONF-9309223—1) The Global Climatology Network 
Precipitation data. Peterson, T.C. (National Climatic Data Center, 
Asheville, NC (United States). Global Climate Lab.); Easterling, 
D.R.; Vose, R.S.; Eischeid, J.K. Oak Ridge National Lab., TN 
(United States); National Climatic Data Center, Asheville, NC 
(United States). Global Climate Lab.; Colorado Univ., Boulder, CO 
(United States). Cooperative Inst. for Research in Environmental 
Sciences. [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States);National Oceanic and Atmospheric Administration, 
Washington, DC (United States). DOE Contract AC05-840R21400 
; Al05-900R21956 ; Al05-90ER60952. From Symposium on pre- 
cipitation and evaporation; Bratislava (Slovakia); 20-24 Sep 1993. 
Order Number DE93019199. Source: OSTI; NTIS; INIS; GPO Dep. 

Several years ago, in response to growing concern about global 
climate change, the US National Climatic Data Center and the Car- 
bon Dioxide Information Analysis Center undertook an effort to 
create a baseline global land surface climate data set called the 
Global Historical Climatology Network (GHCN, Vose et al., 1992). 
GHCN was created by merging several large existing climate data 
sets into one data base. Fifteen separate data sets went into the 
creation of the GHCN version 1.0. GHCN version 1.0 was released 
in 1992. It has 7,533 precipitation stations, but the number of sta- 
tions varies with time. A slight majority (65%) have records in 
excess of 50 years, and a significant proportion (13%) have records 
in excess of 100 years. The longest period of record for any given 
station is 291 years (1697-1987 for Kew, United Kingdom). 


10269 (DLR-FB-91-30) Contributions to atmospheric 
physics, in honor of Dr. Manfred Reinhardt to his 65th birth- 
day. Schumann, U. (ed.); Hoinka, K.P. (ed.). Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Wessling 
(Germany). Inst. fuer Physik der Atmosphaere. 1991. 228p. (In 
German, English). Order Number DE94745746. Source: OSTI; 
NTIS (US Sales Only). 

This volume contains scientific contributions of German and for- 
eign colleagues dedicated to Manfred Reinhardt, who retires as 
director at the Institute for Atmospheric Physics (DLR). The papers 
discuss theoretical, analytical and numerical work on tropospheric 
processes. Moreover, results of field experiments are reported and 
measurement systems are described. (orig.). 122 figs., 8 tabs., 279 
refs. 


10270 (DLR-FB—-91-30, pp. 21-26) Transport of air pollution 
into the Alpine region. Graf, J. (DLR, Institut fuer Physik der At- 
mosphaere, Wessling (Germany)); Heimann, D. Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Wessling 
(Germany). Inst. fuer Physik der Atmosphaere. 1991. (in German). 
In Contributions to atmospheric physics, in honor of Dr. Manfred 
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Reinharat to his 65th birthday. 228p. Order Number DE94745746. 
Source: OSTI; NTIS (US Sales Only). 

Transport paths of air pollutions originating from major emission 
sources around the Alps are investigated using a mesoscale model. 
Eight numerical experiments of a daily cycle with variing direction 
of the prescribed large-scale air flow yield typical mesoscale flow 
patterns modified by the Alpine orography. The simulations show 
that air pollutants are carried into the Alpine area only for three dis- 
tinct large-scale flow directions, but are transported around the 
Alps or remain in the Alpine forelands for other directions. (orig.) 


10271 (DLR-FB—91-30, pp. 167-177) About ozone trends. 
Wege, K. (Deutscher Wetterdienst, Meteorologisches Observato- 
rium Hohenpeissenberg (Germany)); Vandersee, W. Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Wessling 
(Germany). Inst. fuer Physik der Atmosphaere. 1991. (In German). 
In Contributions to atmospheric physics, in honor of Dr. Manfred 
Reinharet to his 65th birthday. 228p. Order Number DE94745746. 
Source: OSTI; NTIS (US Sales Only). 

Ozone soundings and measurments of total ozone amount have 
been performed at the Meteorological Observatory Hohenpeis- 
senberg since 1967. Measurements of ozone near the surface 
have been done since 1971. These ozone series have been inves- 
tigated for trends. There is a statistically significant ozone decrease 
of 0,5% per year near the ozone maximum and an increase of 2% 
in the troposphere. An ozone decline has occured at altitudes 
around 30 km since 1977. The ozone trend is positive near the 
surface, it amounts to about 1% per year. (orig.) 


10272 (DLR-FB—91-30, pp. 199-205) Remote sensing of the 
atmosphere by airborne LIDAR systems. Ehret, G. (DLR, Institut 
fuer Physik der Atmosphaere, Wessling (Germany)); Renger, W.; 
Roesler, U.; Kiemle, C.; Simmet, G.; Ruppersberg, G. Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Wessling 
(Germany). Inst. fuer Physik der Atmosphaere. 1991. (In German). 
In Contributions to atmospheric physics, in honor of Dr. Manfred 
Reinharet to his 65th birthday. 228p. Order Number DE94745746. 
Source: OSTI; NTIS (US Sales Only). 

The laser, today, is an important tool in atmospheric physics. As 
the light source of backscatter LIDARs it is used to measure spatial 
and temporal distributions of clouds and aerosols, and, using addi- 
tional assumptions, also of their optical properties. Wind velocities 
are mapped by backscatter Doppler LIDAR systems. Raman LI- 
DARs are to be used for the supervision of factory emissions. DIAL 
systems, although technically being very pretentious, offer consider- 
able physically advantages in measuring atmospheric constituents; 
experiences with an airborne device are described. (orig.) 


10273 (DLR-Mitt-93-11) CLEOPATRA 11.05 to 31.07.1992: 
Synopsis of measurements and results. Meischner, P. Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Wessling 
(Germany). Inst. fuer Physik der Atmosphaere. 1993. 335p. (in 
German). Order Number DE94738854. Source: OSTI; NTIS (US 
Sales Only). 

The field program CLEOPATRA (Cloud Experiment Oberpfaffen- 
hofen and Transports) was performed in Southern Germany 50 km 
north of the Alpine foothills, an area of known enhanced thunder- 
storm activity. The general goal was to quantify elements of the 
hydrological cycle on a regional scale in dependence upon precipi- 
tation events and the vegetation state. Embedded goals are to 
describe the mechanisms that force organizations of deep convec- 
tive systems, to compare theories and observations of atmospheric 
depositions, and to test and compare observational methods from 
ground, aircraft, and space. The observational setup, including 10 
research aircraft, four radar systems, and different ground-based 
networks, was operational from 11 May until 31 July 1992 to cover 
an essential period of the growing season. The results of measure- 
ments are compiled in this documentation including a calender of 
observations performed. (orig.). 72 figs., 6 tabs. 


10274 (DMI-SR-93-2) Greenhouse induced climate change 
in the Nordic countries as simulated with the Hamburg climate 
model. Part 1: Direct model output. Kaas, E. Danish Meteoro- 
logical Inst., Copenhagen (Denmark). 1993. 23p. Order Number 
DE94740156. Source: OSTI; NTIS. 
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The climate change due to an increase in the concentration of 
radiatively active trace gases, i.e. greenhouse gases is described. 
We use data produced by a climate modei which in a control ex- 
periment has been integrated for 100 years with the amount of 
CO. fixed at the present observed level. In a corresponding 
experiment referred to as scenario A the same model has been in- 
tegrated for 100 years with the amount of CO2 gradually increasing 
from the present concentrations according to the business as usual 
scenario. A brief description of the model and the data used can 
be found in the appendix. This model is referred to as the ECHAM- 
1 model. The choice of this particular model is very much based 
on practical considerations. For the time being the scientific litera- 
ture only describes 4 climate models (of the coupled atmosphere 
ocean type) which have been used for transient climate scenario 
studies. Section 2 - concerns the Nordic area, including Greenland, 
and describes how closely the ECHAM-1 model control simulation 
resembles the observed climate. No attempts will be made to cor- 
rect for systematic errors in the model. Furthermore, the relevance 
of using GCMs for estimation of the climate in the far future will not 
be discussed here. In Part 2 of this report the possibilities are in- 
vestigated to project information from the large scale upper air flow 
onto local surface parameters (2 m temperature and precipitation). 
It is expected that local features can be represented with higher 
reliability than the direct model output if we use a statistical inter- 
pretation model, because the coarse geographical resolution of the 
ECHAM-1 tends to smooth out important local surface conditions 
as f.ex. steep orography while the upper air flow is considered to 
be relatively less dependent on such local features. (EG) 


10275 (DMI-SR-93-3) Greenhouse induced climate change 
in the Nordic countries as simulated with the Hamburg climate 
model. Part 2: Statistical interpretation. Kaas, E. Danish Meteo- 
rological Inst., Copenhagen (Denmark). 1993. 88p. Order Number 
DE94740157. Source: OSTI; NTIS. 

The climate change due to an increase in the concentration of 
radiatively active trace gases, i.e. greenhouse gases is described. 
We use data produced by a climate model which in a control ex- 
periment has been integrated for 100 years with the amount of 
CO, fixed at the present observed level. in a corresponding 
experiment referred to as scenario A the same model has been in- 
tegrated for 100 years with the amount of CO». gradually increasing 
from the present concentrations according to the business as usual 
scenario. A brief description of the model and the data used can 
be found in the appendix. This model is referred to as the ECHAM- 
1 model. The choice of this particular model is very much based 
on practical considerations. For the time being the scientific litera- 
ture only describes 4 climate models (of the coupled atmosphere 
ocean type) which have been used for transient climate scenario 
studies. Section 2 - concerns the Nordic area, including Greenland, 
and describes how closely the ECHAM-1 model control simulation 
resembles the observed climate. No attempts will be made to cor- 
rect for systematic errors in the model. Furthermore, the relevance 
of using GCMs for estimation of the climate in the far future will not 
be discussed here. In Part 2 of this report the possibilities are in- 
vestigated to project information from the large scale upper air flow 
onto local surface parameters (2 m temperature and precipitation). 
It is expected that local features can be represented with higher 
reliability than the direct model output if we use a statistical inter- 
pretation model, because the coarse geographical resolution of the 
ECHAM-1 tends to smooth out important local surface conditions 
as f.ex. steep orography while the upper air flow is considered to 
be relatively less dependent on such local features. (EG) (19 refs.) 


10276 (DOE/ER/61063-4) Science team participation in the 
ARM program: Progress report, October 31, 1992—-November 
1, 1993. Cess, R.D. State Univ. of New York, Stony Brook, NY 
(United States). [1993]. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER61063. (CONF- 
940115-9: 74. American Meteorological Society annual meeting, 
Nashville, TN (United States), 23-28 Jan 1994). Order Number 
DE94002155. Source: OSTI; NTIS; INIS; GPO Dep. 

This progress report discusses the Science Team participation in 
the Atmospheric Radiation Measurement (ARM) Program for the 
period of October 31, 1992 to November 1, 1993. This report sum- 
marized the research accomplishments of six papers. 
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10277 (DOE/ER/61072-6) Time-dependent behavior of 
Mount Pinatubo aerosol. Michalsky, J. (State Univ. of New York, 
Albany, NY (United States). Atmospheric Sciences Research Cen- 
ter); Larson, N. State Univ. of New York, Albany, NY (United 
States). Atmospheric Sciences Research Center; Pacific Northwest 
Lab., Richland, WA (United States). [1993]. 5p. Sponsored by US- 
DOE, Washington, DC (United States);New York State Energy 
Research and Development Authority, Albany, NY (United States). 
DOE Contract FG02-90ER61072 ; ACO6-76RL01830. Grant 1725- 
EEED-IEA-92. (CONF-930346-4: Optical Society of America 
meeting on optical remote sensing of the atmosphere, Salt Lake 
City, UT (United States), 8-12 Mar 1993). Order Number 
DE94001877. Source: OSTI; NTIS; GPO Dep. 

The 15-16 June 1991 eruption of Mount Pinatubo delivered ap- 
proximately 20 million metric tons of SO, to the stratosphere. The 
SOz plume from Mount Pinatubo straddled the equator resulting in 
a more symmetrical global distribution of the H2SO,-H20 aerosol 
that results from the photochemical conversion of the SO». This 
paper follows the aerosol optical depth change over three-northern 
mid-latitude sites for the first sixteen months following the eruption. 
The technique to derive volcanic aerosol optical depth from 
ground-based measurements (which are, by their nature, total col- 
umn aerosol optical depth measurements) follows the technique 
developed in an earlier parer to examine El Chichon aerosol. The 
three sites’ time-dependent behavior is discussed and compared. 
Comparison of El Chichon and Mount Pinatubo aerosol optical 
depth change with time is also discussed for the one site that oper- 
ated before, through, and after both eruptions. 


10278 (DOE/ER/61072-8) Concentration system perfor- 
mance degradation in the aftermath of Mount Pinatubo. 
Michalsky, J.J. (State Univ. of New York, Albany, NY (United 
States). Atmospheric Sciences Research Center); Perez, R.; Seals, 
R.; Ineichen, P. State Univ. of New York, Albany, NY (United 
States). Atmospheric Sciences Research Center; Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States);New York State Energy 
Research and Development Authority, Albany, NY (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract FG02-90ER61072 ; AC04-76DP00789. 
Grant 1725-EEED-IEA-92; Grant INT9002363. (CONF-930435—10: 
SOLAR '93: American Society of Mechanical Engineers 
(ASME)/American Solar Energy Society (ASES) joint solar energy 
conference, Washington, DC (United States), 25-28 Apr 1993). Or- 
der Number DE94001879. Source: OSTI; NTIS; GPO Dep. 

Major volcanic eruptions occur every few years, but most have 
little effect on solar radiation or climate. However, in the last ten 
years two volcanoes have decreased solar radiation and influenced 
weather at a level that might be expected at the frequency of about 
once a century. The Mexican volcano El Chichon and the Philip- 
pine volcano Mount Pinatubo put 6 and 20 million metric tons of 
SO.2 in the stratosphere, respectively. SO2 is converted into 
H2SO,, which mixes with water to produce aerosol. Since there is 
no weather in the stratosphere and the aerosol is small, these 
aerosol particles remain suspended until coagulation and sedimen- 
tation bring them to the troposphere where they are removed by 
normal wet and dry deposition processes. The extinction in the di- 
rect solar irradiance from El Chichon was found to peak during the 
winter of 1983 at about 11% for northern, mid latitudes. Mount 
Pinatubo's peak extinction during 1992 was about 15%. Data from 
four northern, mid-latitude sites are examined to compare the direct 
consequences of the volcano’s eruption on the performance of con- 
centrating solar energy systems and the indirect effects that may 
be associated with Mount Pinatubo's perturbation of the weather. 


10279 (DOE/ER/61073-3) [Treatment of cloud radiative ef- 
fects in general circulation models]. Wang, W.C. State Univ. of 
New York, Albany, NY (United States). [1993]. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER61073. Order Number DE94001864. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This is a renewal proposal for an on-going project of the Depart- 
ment of Energy (DOE)/Atmospheric Radiation Measurement (ARM) 
Program. The objective of the ARM Program is to improve the 
treatment of radiation-cloud in GCMs so that reliable predictions of 





the timing and magnitude of greenhouse gas-induced global warm- 
ing and regional responses can be made. The ARM Program 
supports two research areas: (|) The modeling and analysis of data 
related to the parameterization of clouds and radiation in general 
circulation models (GCMs); and (Il) the development of advanced 
instrumentation for both mapping the three-dimensional structure of 
the atmosphere and high accuracy/precision radiometric observa- 
tions. The present project conducts research in area (I) and 
focuses on GCM treatment of cloud life cycle, optical properties, 
and vertical overlapping. The project has two tasks: (1) Develop- 
ment and Refinement of GCM Radiation-Cloud Treatment Using 
ARM Data; and (2) Validation of GCM Radiation-Cloud Treatment. 


10280 (DOE/MC/29116-3575) Novel mass spectrometric in- 
strument for gaseous and particulate characterization and 
monitoring: [Quarterly] technical progress report, April 1, 
1993—June 30, 1993. Coggiola, MJ. SRI International, Menlo 
Park, CA (United States). Jul 1993. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-92MC291 16. 
Order Number DE94005896. Source: OSTI; NTIS; GPO Dep. 

A MS instrument is being developed for real-time (< 1 min) anal- 
ysis of gaseous and particulate pollutants from DOE waste cleanup 
activities. The pollutants will include volatile organic compounds, 
PAHs, heavy metals, and transuranics. Design has been completed 
for the sampler and its vacuum interface with ion trap detectors 
and fabrication started. Design, fabrication, and testing of pyrolysis 
filament for particulate analysis is under way. 4 figs. 


10281 (DOE/MC/29116-3606) Novel mass spectrometric in- 
strument for gaseous and particulate characterization and 
monitoring: Technical progress report, July 1, 1993— 
September 30, 1993. Coggiola, MJ. SRI International, Menlo 
Park, CA (United States). Nov 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-92MC291 16. 
Order Number DE94005902. Source: OSTI; NTIS; GPO Dep. 

The goals of the Office of Technology Development as outlined 
by the director of the Environmental Restoration and Waste Man- 
agement Program (EM), Leo Duffy, in 1991 appropriations hearings 
include conducting an aggressive technology development program 
for waste management, waste minimization, waste treatment, 
storage and disposal of waste. This will be done through the devel- 
opment of more effective remediation technology to reduce 
occupational and public exposure. We are developing a method to 
monitor airborne emissions from the TSCA plant at Oak Ridge 
which will provide real-time, accurate, and inexpensive data on the 
emission of hazardous organic and inorganic chemicals in both 
gaseous and particulate form, and to assist DOE in maintaining its 
ambitious schedules and overcoming significant scientific limita- 
tions of its current monitoring technologies. In May 1988 under the 
Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), Oak Ridge National Laboratory (ORNL) es- 
tablished a timetable remedial investigation/feasibility study, and a 
Federal Facility Agreement is being negotiated with the Environ- 
mental Protection Agency and the Tennessee Department of 
Health and Environment. As a result, work has begun on inactive 
waste sites at ORNL to excavate and isolate wastes in compliance 
with current standards. In addition, ORNL must comply with the 
Resource Conservation and Recovery Act (RCRA), which regulates 
generation, transportation, treatment, storage, and disposal of haz- 
ardous wastes and corrective action of releases to the environment 
of hazardous wastes from active facilities. 


10282 (DOE/NV/10845—-39) Annotated bibliography of liter- 
ature relating to wind transport of plutonium-contaminated 
soils at the Nevada Test Site. Lancaster, N.; Bamford, R. Nevada 
Univ., Las Vegas, NV (United States). Desert Research Inst. Dec 
1993. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-90NV10845. Order Number 
DE94005502. Source: OSTI; NTIS; INIS; GPO Dep. 

During the period from 1954 through 1963, a number of tests 
were conducted on the Nevada Test Site (NTS) and Tonopah Test 
Range (TTR) to determine the safety of nuclear devices with re- 
spect to storage, handling, transport, and accidents. These tests 
were referred to as “safety shots.” “Safety” in this context meant 
“safety against fission reaction.” The safety tests were comprised 
of chemical high explosive detonations with components of nuclear 
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devices. The conduct of these tests resulted in the dispersion of 
plutonium, and some americium over areas ranging from several 
tens to several hundreds of hectares. Of the various locations used 
for safety tests, the site referred to as “Plutonium Valley” was sub- 
ject to a significant amount of plutonium contamination. Plutonium 
Valley is located in Area 11 on the eastern boundary of the NTS at 
an elevation of about 1036 m (3400 ft). Plutonium Valley was the 
location of four safety tests (A,B,C, and D) conducted during 1956. 
A major environmental, health, and safety concern is the potential 
for inhalation of Pu?5*.24° by humans as a result of airborne dust 
containing Pu particles. Thus, the wind transport of Pu®99.24° parti- 
cles has been the subject of considerable research. This annotated 
bibliography was created as a reference guide to assist in the bet- 
ter understanding of the environmental characteristics of Plutonium 
Valley, the safety tests performed there, the processes and vari- 
ables involved with the wind transport of dust, and as an overview 
of proposed clean-up procedures. 


10283 (DTH-LFK-F-154) Substitution of R12 with R22 and 
with mixtures of propane and butane: Experimental investiga- 
tion. Hoegaard Knudsen, HJ. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Koeleteknik. Nov 1993. 62p. (in Dan- 
ish). Contract ENS-1223/90-0008. Order Number DE94743475. 
Source: OSTI; NTIS. 

EFP-90. 

Measurements of cooling capacity and coefficient of performance 
(COP) for R12, R22 and mixtures of propane and butane as refrig- 
erants have been carried out on a test rig with a nominal capacity 
45 kW at 0 deg. C evaporation temperature and 50 deg. C con- 
densing temperature with R12 as refrigerant. Results show that the 
same capacity can be achieved with R22 as with R12 if the speed 
of the compressor with R22 is reduced to approximately 2/3 of the 
speed of the compressor working with R12. COP is slightly higher 
with R22. The discharge pipe temperature is between 15 K and 30 
K higher with R22. The compression ratio is 10% higher with R22. 
All the measurements with mixtures have a lower COP than R12. 
100% propane gives approximately 60% higher pressure, 100% 
iso-butane gives approximately 50% lower pressure, whereas 
100% n-butane gives approximately 70% lower pressure in the 
evaporator and condensor then R12. For binary mixtures, a pres- 
sure between these values is obtained. The swept volume for the 
propane, n-butane and propane iso-butane mixtures will be be- 
tween 30% less and 200% larger than the swept volume for R12. 
For the pure refrigerants roughly the same COP is obtained as 
with R12, whereas the mixtures give a COP up to 25% lower than 
with R12. For greater differences between brine and coolant tem- 
perature, a coefficient of performance up to 50% lower is found. 
The discharge temperature for isentropic compression for propane 
is approximately 3 K lower than for R12, whereas iso-butane and 
n-butane give a discharge temperature at isentropic compression 
approximately 14 K lower. For mixtures the discharge temperature 
at isentropic compression can be either higher or lower than for 
R12. (AB) 


10284 (ECN-}-93-037) Carbon dioxide: Problem matter or 
inexpensive raw material?: An inventory of technologies for 
the usage and disposal of CO2. Van Ree, R. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Dec 1993. 
104p. Project ECN 2310. Order Number DE94738513. Source: 
OSTI; NTIS; Available from the library of the Netherlands Energy 
Research Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands). 

Part of the project System Assessment Studies within the frame- 
work of the ENergy Generation In the Natural Environment 
(ENGINE) sub-programme H2-COz Technology. 

The aim of the title inventory is to inform the reader broadly of 
the different options available to reduce a further increase in the 
natural greenhouse effect. A literature study is carried out on the fi- 
nal destination of CO2, when it is removed on a large scale from 
fuel gases and flue gases of power plants. The worldwide commer- 
cial use of 116 Mt COz per year (106 Mt in the chemical industry) 
amounts only 0.6% to the CO2 emitted, due to the use of fossil fu- 
els (20 Gt COz per year). In spite of the fact that several potential 
growing markets are identified for the commercial use of COn, it is 
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generally expected that the worldwide market will be limited to 1- 
5% of the fossil fuels emitted CO2. Therefore, a large part of the 
amount of separated CO. has to be disposed. Four disposal alter- 
natives are discussed: ocean disposal, subterranean disposal, 
terrestrial disposal, and biological fixation. The most promising op- 
tions are liquid COz injection into or below the lower layer of the 
thermocline of the ocean, the combined option of enhanced oil re- 
covery and disposal in oil reservoirs, disposal in exhausted natural 
gas fields, and the growing of energy crops and microalgae as 
substitute for the use of fossil fuels. 22 figs., 9 tabs., 83 refs. 


10285 (EGG-—10617-1233) An aerial radiological survey of 
the Yankee Rowe Nuclear Power Station and surrounding 
area, Rowe, Massachusetts. Boyns, P.K.; Bluitt, C.M. EG and G 
Energy Measurements, Inc., Las Vegas, NV (United States). Re- 
mote Sensing Lab. Sep 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO8-88NV10617. 
Order Number DE94004638. Source: OSTI; NTIS; INIS; GPO Dep. 

An aerial radiological survey was conducted over the Yankee 
Rowe Nuclear Power Station in Rowe, Massachusetts, during the 
period August 17-24, 1989. The survey was conducted at an 
altitude of 300 feet (91 meters) over an 87-square-mile (225- 
square-kilometer) area centered on the power station. The purpose 
of the survey was to document the terrestrial gamma radiation en- 
vironment of the Yankee Rowe Power Station and the surrounding 
area. The results of the aerial survey are reported as inferred 
gamma radiation exposure rates at 1 meter above ground level in 
the form of a contour map. Outside the plant boundary, exposure 
rates were found to vary between 6 and 10 microroentgens per 
hour (R/h) and were attributed to naturally-occurring uranium, tho- 
rium, and radioactive potassium gamma emitters. The aerial data 
were compared to ground-based “benchmark” exposure rate mea- 
surements and radionuclide assays of soil samples obtained within 
the survey boundary. The ground-based measurements were found 
to be in good agreement with those inferred from the aerial mea- 
suring system. 


10286 (ETDE-IT-94-02) Environmental impacts assess- 
ment study on residential-industrial suburban community of 
Rome, Italy. Barni, E. (ENEA, Casaccia (Italy). Area Energia Am- 
biente e Salute). ENEA, Casaccia (Italy). Area Energia Ambiente e 
Salute. 1991. 15p. (in Italian). (CONF-9203291—1: 4. FAST annual 
meeting on 1992 environmental analysis in Italy, Milan (Italy), 17- 
18 Mar 1992). Order Number DE94739314. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Valle Galeria, a 8x5 km Roman suburb, with a population of 
about 30,000 residents, is host to a 4.3 million tonnes/year refin- 
ery, a 5,500 tonnes/day municipal waste dump site, an asphalt 
production plant and an incinerator for hospital and industrial 
wastes. To assist community planners in their decision making rela- 
tive to the proposed construction of a refuse derived power plant, a 
new incinerator complex and a turbogas electric power station, 
ENEA (italian Agency for New Technology, Energy and the Envi- 
ronment) performed a study to characterize the community's 
current environmental quality, in particular, its air quality. In addi- 
tion to the effects caused by present industrial activities, the local 
natural environment has already suffered negative effects in the 
past due to the presence of numerous quarries. This paper tables 
the study’s results concerning air pollution concentration levels and 
sources of air pollution. 


10287 (GKSS—92/E/14) Holographic measurements on ice 
particles in cirrus clouds during the international cirrus exper- 
iment in 1989. Krupp, C. GKSS-Forschungszentrum Geesthacht 
GmbH, Geesthacht-Tesperhude (Germany). Inst. fuer Physik; Koeln 
Univ. (Germany). Mathematisch-Naturwissenschaftliche Fakultaet. 
1992. 145p. (In German). Order Number DE94738779. Source: 
OSTI; NTIS (US Sales Only). 

An airborne holographic system developed by the Meteorological 
Research Flight in Farnborough, England, is described. This sys- 
tem was employed during the International Cirrus Experiment in 
1989. Ice particle concentration, size and shape were determined 
in three height levels in cirrus clouds and assigned to the sur- 
rounding temperature and humidity. Most of the particles were 
found to be smaller than 100 um. Hexagonal columns, bullets, par- 
ticles of irregular shape and only a few hexagonal plates were 
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detected. Nearly all particles larger than 200 um showed a com- 
plex internal structure. Most of them were bullet rosettes and 
combinations of columns. Only one rimed column and one frozen 
big drop were found in the sampled data. The limitations and 
uncertainties of the holographic system were investigated and pro- 
posals for improvements are made. An improved system would be 
able to collect images of particles as small as 20 um and to deter- 
mine their concentration and size. The development of a proposed 
new holographic system should be able to detect particles as small 
as 8 um. The very labour-intensive data extraction process outlines 
the need for the development of an automatic image analysing 
system, which is also discussed. (orig.). 120 figs., 13 tabs. 


10288 (GKSS-92/E/36) Radiation and _ clouds: Sub- 
programme of the BMFT greenhouse research programme. 
Short reports submitted for judgement in Leipzig on February 
17-19, 1992. Raschke, E. (ed.); Rockel, B. (ed.). GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany). Inst. fuer Physik. 1992. 146p. (In German). Order Num- 
ber DE94738803. Source: OSTI; NTIS (US Sales Only). 

This report contains summaries of paper which were presented 
during a workshop on the important climate problem 'radiation and 
clouds’, which earns high interest within the national research 
plans, as now supported by the Bundesministerium fuer Forschung 
und Technologie (BMFT). The first part summarizes the most impor- 
tant results and several still open and burning problems and places 
this work into the international scenario. The report has been pro- 
duced to inform a broader range of the open public. The workshop 
held in Leipzig served for the purpose to inform an international 
and national reviewing board on this project. (orig.). 26 figs., 1 tab. 


10289 (GKSS—92/E/85) Investigation and assessment of 
the atmospheric input in the framework of PARCOM (North 
Sea) and HELCOM (Baltic Sea). Partial report: Input of organic 
trace substances. Wodarg, D.; Reinhardt, K.H. GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthact-Tesperhude 
(Germany). Inst. fuer Chemie. 1992. 118p. (In German). Sponsored 
by Bundesministerium fuer Umwelt, Naturschutz und Reaktor- 
sicherheit, Bonn (Germany);Umweltbundesamt, Berlin (Germany). 
Project Number UFOPLAN 104 02 583. Order Number 
DE94738634. Source: OSTI; NTIS (US Sales Only). 

Measurements were made of air concentration and deposition at 
one coastal station at the North Sea and the Baltic Sea, respec- 
tively as well as during four campaigns by ship on the North Sea to 
find out atmospheric input of organic trace substances into the sea. 
The measured concentrations of pentachlorobenzene (QCB), hex- 
achlorobenzene (HCB), alpha- and gamma-hexachlorocyclohexene 
(a-HCH, -+y-HCH) varied by about three orders of magnitude. Based 
on measured concentrations in the atmosphere and statements of 
literature about concentrations in seawater, the atmospheric input 
of these components into the North Sea and the Baltic Sea were 
estimated. For the components 7-HCH and HCB as a rule was 
found an atmospheric input into the sea, which, besides the supply 
by rivers, is another contribution to the load of the sea. (orig.). 75 
figs., 13 tabs. 


10290 (GKSS-92/E/111) Airborne pollution load of haz- 
ardous trace substances to the North Sea and the Baltic Sea 
with mercury as an example. Petersen, G. GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany). Inst. fuer Physik. 1992. 335p. (In German). Sponsored 
by Bundesministerium fuer Umwelt, Naturschutz und Reaktor- 
sicherheit, Bonn (Germany);Umweltbundesamt, Berlin (Germany). 
Contract UFOPLAN 104 02 726. Order Number DE94739018. 
Source: OSTI; NTIS (US Sales Only). 

Numerical models based on the transport and diffusion module 
of the EMEP model have been developed to investigate the long- 
range transport, the chemical transformation and the atmospheric 
deposition of mercury. A number of physical and chemical pro- 
cesses of atmospheric mercury recently investigated in Sweden 
have been implemented into the model. Model runs were focussed 
on estimates of atmospheric mercury input into the North Sea and 
the Baltic Sea and on scenario runs on divalent inorganic mercury 
compounds and on the role of soot particles for the atmospheric 
mercury load. Since the model has been successfully verified with 
Scandinavian land-based measurements, the calculated range of 





5-12 tonnes mercury per year for the North Sea and 6-13 tonnes 
per year for the Baltic are considered to be the most reliable data 
currently available. (orig.). 82 figs., 22 tabs. 


10291 (GKSS-93/E/28) Investigation and evaluation of at- 
mospheric pollutant input in the framework of PARCOM (North 
Sea) and HELCOM (Baltic Sea) - part project: Modelling of the 
long-range transport of atmospheric trace metals. Petersen, G.; 
Krueger, O. GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). Inst. fuer Physik. 1993. 
111p. (In German). Sponsored by Bundesministerium fuer 
Umwek, Naturschutz und Reaktorsicherheit, Bonn (Ger- 
many);Umweltbundesamt, Berlin (Germany). Project Number 
UFOPLAN 104 02 583. Order Number DE94738502. Source: 
OSTI; NTIS (US Sales Only). 

A numerical model based upon the transport and diffusion mod- 
ule of the EMEP-model has been developed to investigate the 
long-range transport of atmospheric trace metals over Europe. 
Model calculations are focussed on an estimate of atmospheric in- 
put of lead, cadmium, zinc and arsenic into the North Sea and the 
Baltic Sea as well as an assessment of the potential importance of 
lead emission reductions in Europe for the two sea areas. The 
agreement between modelled and observed concentrations is seen 
to be rather good overall for lead and arsenic. However, the results 
obtained for cadmium and zinc show, that the model underpredicts 
the observed concentrations significantly. (orig.). 64 figs., 17 tabs. 


10292 (GSF-12/92) Test report: Air pollution monitoring 
data 1987-1990 from the Zugspitze (2962m) and Wank (1780m) 
mountain stations, the Wank basic station (1175m) and from 
Garmisch-Partenkirchen, Kreuzeckbahnstrasse (740m). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU). Aug 1992. 295p. (In 
German). Sponsored by Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). Order 


Number DE94746046. Source: OSTI; NTIS (US Sales Only). 

This report compiles the concentrations of SO2, O3, NO and 
NO, air pollutants measured in four mountain stations over a 
period of four years. The monthly characteristics and monthly aver- 
ages, the annual characteristics, correlations and values above the 
maximum permissible limits are compiled in tables and graphical 
representations. (orig.) 


10293 (INIS-AR-053) Water vapor adsorption and pore mi- 
crostructure in the characterization of activated carbon for 
gaseous effluent filters for the nuclear industry. Schulman, P. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Dept. de Quimica de Reactores. 1993. 3p. (In English, Spanish). 
(CONF-9311167—: 21. meeting of the Argentine Association of Nu- 
clear Technology, Mar del Plata (Argentina), 8-12 Nov 1993). Order 
Number DE94611947. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. ACTIVATED CARBON/adsorption; ACTI- 
VATED CARBON/microstructure; GASEOUS WASTES/adsoprption; 
ADSORPTION; MICROSTRUCTURE; AIR FILTERS; HYDRATION; 
IODINE; NUCLEAR POWER PLANTS; POROSITY; POROUS MA- 
TERIALS; REACTOR ACCIDENTS 


10294 (INIS-mf-13769, pp. 4) Naturally occurring continen- 
tal materials in the atmosphere over the north atlantic ocean. 
Arimoto, R.; Duce, R.; Bay, B.; Cullen, J.; Graustein, W.; Turekian, 
K. Oholo Conference Series, Oholo (Israel). Apr 1993. 41p. 
(CONF-930443-: 1. international global atmospheric chemistry 
(IGAC) project conference, Eilat (Israel), 18-22 Apr 1993). In The 
first IGAC scientific conference: global atmospheric-biospheric 
chemistry. Book of abstracts. Order Number DE94611938. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ATLANTIC OCEAN/radon; RADON; 
DAUGHTER PRODUCTS; DUSTS; LONG-RANGE TRANSPORT; 
NATURAL RADIOACTIVITY 


10295 (INIS-mf-13776) Long range transport of caesium 
isotopes from temperate latitudes to the equatorial zone dur- 
ing the winter monsoon period. Pham Duy Hien; Nguyen Thanh 
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Binh; Vuong Thu Bac; Truong Y; Nguyen Trong Ngo. Nuclear Re- 
search Inst., Da Lat (Viet Nam). 1993. 14p. (CONF-930412-: 
International symposium on the application of isotope techniques in 
studying past and current environmental changes in the hydro- 
sphere and atmosphere, Vienna (Austria), 19-23 Apr 1993; 
IAEA-SM-329/13.). Order Number DE94611939. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Paper presented at scientific meeting. 

An air radioactivity monitoring study carried out in Dalat, Vietnam 
since 1986 has revealed distinct peaks of caesium isotope concen- 
trations in air and fallout during December-January, when the 
monthly average air temperature was lowest and dry fallout domi- 
nated. These peaks provide evidence of the intrusion of more 
radioactive cold air masses from temperate northern latitudes 
during the development of large-scale anti cyclones, frequently ob- 
served in the most active winter monsoon period. High dry fallout 
velocity (about 10 cm/s) determined from the measured concentra- 
tions, clearly demonstrates one of the most relevant features of 
cold air masses: behind the cold front, vertical air motion is 
descending. The role of other processes, such as injection of ra- 
dioactive air from stratosphere and local resuspension of soil dust, 
has been shown to be insignificant. The interpretation of the exper- 
imental results was based on the analysis of environmental 
-meteorological factors as well as the behaviour of other naturally- 
occurring radionuclides. (author). 7 refs, 2 figs. 


10296 (INIS-mf—14155, pp. 77-84) In-situ measurements of 
aerosol surface size distributions during the EASOE campaign 
1991/92. Below, M.; Georgi, B. Niedersaechsisches Inst. fuer Ra- 
diooekologie, Hannover (Germany). 1993. 123p. (In German). In 
1992 annual report of the Lower Saxony Institute of Radioecology 
at Hannover University. Order Number DE94738321. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In-situ aircraft measurements using an optical particle counter 
were performed during the EASOE campaign in 1991/92 after the 
eruptions of the Mt. Pinatubo/Philippines. The data presented show 
one event of stratospheric-tropospheric exchange with increasing 
ozone concentrations while the humidity decreased to 16%. In par- 
allel, aerosol particle numbers in certain size ranges increased 
from 1 to 11 particles per cm. At that time the aircraft had passed 
a tropopause fold, and the measured particles described as vul- 
canic aerosols were originating mainly from the stratosphere. The 
surface area for particles 0.09 to 0.65 ym optical diameter is in the 
range of 9.0 um?/cm® and may act as a catalytic surface for het- 
erogeneous reactions causing ozone depletion. This event showed 
the possibility to measure stratospheric air masses under certain 
meteorological conditions with an aircraft, which is normally not 
able to reach stratospheric altitudes. (orig.) 


10297 {INIS-mf-14155, pp. 85-92) Polar sunrise experiment 
1992. Below, M.; Georgi, B.; Duesterdiek, T. Niedersaechsisches 
Inst. fuer Radiooekologie, Hannover (Germany). 1993. 123p. (In 
German). In 1992 annual report of the Lower Saxony Institute of 
Radioecology at Hannover University. Order Number 
DE94738321. Source: OSTI; NTIS (US Sales Only); INIS. 

First routine weather flights over Alaska detected hazy air mass 
layers called 'Arctic Haze’ after Mitchell (1956). In the beginning it 
was expected that the of 'Arctic Haze’ was of natural origin like ice 
and seasalt particles or windblown mineral dust. Rahn et al. (1979) 
determined the chemical compounds of ‘Arctic Haze’, and it was 
found that this phenomenon was 20 to 40 times stronger in winter 
than in the summer time. During winter the origin of the pollutants 
is mainly anthropogenic and due to transportation from the middle 
latitudes of North America and Eurasia into the Canadian Arctic. 
During summer they mainly consist of dust and sea salt. Besides 
the particulate matter (cadmium, diesel soot) also gaseous com- 
pounds like SO2, chlorofluorohydrocarbons and pesticides are 
found as anthropogenic pollutants in the arctic. Snow investigations 
showed a strong increase in arctic air pollution, in parallel to in- 
creased SO2 and NO, emissions in North America and Europe 
(Barrie, 1986). The ’Polar Sunrise Experiment 1992’ (PSE 1992) is 
one of the continuous studies performed since 1979 (like AGASP | 
to Vil, PSE 1988) in which the aerosol group of the NIR was in- 
volved. The objective of these investigations was the determination 
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of arctic air pollutions and their influence on the global climate. 
(orig.) 


10298 (INIS-mf-14155, pp. 93-102) Fiumen Il - aircraft mea- 
surements of air pollution over Lower Saxony. Below, M.; 
Georgi, B.; Philipp, C. Niedersaechsisches Inst. fuer Radiooekolo- 
gie, Hannover (Germany). 1993. 123p. (In German). In 1992 
annual report of the Lower Saxony Institute of Radioecology at 
Hannover University. Order Number DE94738321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the framework of the project ‘Flugzeuggestuetzte 
Luftschadstoffmessungen ueber Niedersachsen Il’ (Flumen Il), 
measurements were carried out to investigate the time and local 
development of air pollutants in the region of Lower Saxony. The 
use of an aircraft as a measuring platform provided the possibility 
to examine the influence of air pollution transport and the role of 
locai sources during stable high-pressure weather situations. 
Numerous anorganic and organic compounds as well as the con- 
centrations of typical trace gases like sulphurdioxide, nitrogen 
oxides, ozone as well as the concentrations and size distributions 
of particulate matter were measured. The measuring flights were 
performed in June and September 1992 under stable, high- 
pressure weather conditions. The results show the influence of 
local sources on the local load situation as well as the multiplying 
factor of long range transport. The influence of long range transport 
is dependent on certain weather situations, and it could become 
the dominant input to the pollution load in certain regions. (orig.) 


10299 (INIS-mf—14155, pp. 103-110) Soot immission mea- 
surements in traffic areas of Lower Saxony. Krasenbrink, A.; 
Georgi, B. Niedersaechsisches Inst. fuer Radiooekologie, Hannover 
(Germany). 1993. 123p. (In German). In 1992 annual report of the 
Lower Saxony Institute of Radioecology at Hannover University. 
Order Number DE94738321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Together with immission measurements of traffic related gases, 
soot immission measurements were carried out at three different 
sites in Lower Saxony. According to the soot definition of the "En- 
twurf einer Verordnung nach Paragraph 40, Abs. 2, BlmSchG” the 
concentration of elemental carbon (EC) from filter samples was de- 
termined. Averaged over 3 to 4 days, mean EC-concentration 
values ranged between 1,4 yg.m-> to 17,5 ug.m—%. The soot 
amount in total mass varies from 6% to 22%. Additionally, a photo- 
electrical aerosol sensor (PAS 1000i) was used at all three sites. A 
linear relationship was found at one site between the measured 
gas concentrations and the PAS signal, and between EC- 
concentration and PAS signal at the other two sites. (orig.) 


10300 (ISRP-K-BR-2) Radiation environment at Kalpakkam. 
lyengar, M.A.R. (Indira Gandhi Centre for Atomic Research, 
Kalpakkam (india)). Indian Society for Radiation Physics, 
Kalpakkam (india). Kalpakkam Chapter. 1989. 28p. Order Number 
DE94612133. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear facilities located at Kalpakkam in Tamil Nadu State of 
India include at present nuclear power reactors, a fast breeder re- 
actor, a nuclear research centre and a waste management facility. 
Active wastes generated at the site are collected, treated and 
safely disposed. High-level wastes are stored underground in RCC 
trenches and tile hole and low-level wastes in the from of liquid ef- 
fluents are discharged into the sea. Off-gases are dispersed 
through stacks in the atmosphere. Environmental survey laboratory 
established at the site in 1974 carries out radiation surveillance of 
the environment, evaluates radiological impacts on environment 
and public, and assesses radiation exposure of the population. It is 
observed that even after five years of operation of the nuclear 
power station, radioactivity and radiation levels in the environment 


have virtually remained at the pre-operational levels. (M.G.B.). 14 
figs., 4 tabs. 


10301 (IVL-B—-1112) Concentrations of sulfur dioxide, soot 
and nitrogen dioxide in Swedish urban areas during the winter 
of 1990-1991. Svanberg, P.A.; Ferm, M.; Grennfelt, P.; Lindskog, 
A. Swedish Environmental Research Inst., Goeteborg (Sweden). 


Nov 1993. 127p. (in Swedish). Order Number DE94740269. 
Source: OSTI; NTIS. 
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Measurements of sulphur dioxide, soot and nitrogen dioxide in 
40 urban areas of Sweden have been undertaken as part of the 
URBAN project's 7th measurement series. 29 of the participating 
boroughs undertook monthly measurements at two sites in rural ar- 
eas neighbouring the urban areas. In addition, measurements of 
volatile organic compounds were also carried out in the project at 
17 of the urban areas. The national air quality standards for SO2 
were easily cleared in all of the investigated urban areas. The lev- 
els are in general low, and in most cases the decreasing SOp 
concentration trend continued. Local discrepancies exist however, 
as a result of nearby point sources. The significance of the back- 
ground contribution episodes of elevated SO2 loads is discussed in 
depth in the report. In all of the investigated urban areas the soot 
levels fell short of the winter half year national air quality standard, 
although in 7 cases, the 24 hour national air quality standard was 
exceeded. The measured results cleared the 98%-ile 24 hour air 
quality standard level. In all of the investigated urban areas the 
measured NO> levels were below the winter half year national air 
quality standard and also the 34 hour national air quality standard 
as a 98%-ile. Two 24 hour averages over the national air quality 
standard level were however measured. It is also likely that the 
level for the NOz hourly national air quality standard level could 
have ben exceeded in the most heavily polluted streets in several 
of the urban areas. The winter half year average concentrations for 
8 volatile organic compounds have been calculated from measured 
weekly averages. The effects from industrial emissions can be 
traced from the results which motivates further source-receptor 
studies with the data. 12 refs, 49 figs, 37 tabs 


10302 (IVL-B—1118) Concentrations and total loads of re- 
duced nitrogen compounds around Ryssberget in Blekinge 
and Kristianstad County. Westling, O.; Ferm, M. Swedish Envi- 
ronmental Research Inst., Lammhult (Sweden). IVL-Aneboda. Oct 
1993. 16p. (In Swedish). Order Number DE94740270. Source: 
OSTI; NTIS. 

The Swedish Environmental Research Institute investigated the 
concentrations and total loads of reduced nitrogen compounds 
(ammonia and NH,4) around Ryssberget hill during the summer of 
1992. This area has a high background load of nitrogen due to 
long range transported pollutants, as well as to local sources of 
ammonia, mainly extensive pig and mink farming in the Listerlan- 
det region. The purpose of the study was to: provide detailed 
information on locally raised levels of ammonia in the air; and to 
measure the extent to which the local emissions of ammonia to the 
air are responsible for nitrogen loads deposited to forests in the 
vicinity of Ryssberget hill. The investigation consists of measure- 
ments of air concentrations of ammonia in agricultural areas and in 
forest stands, combined with deposition measurements of nitrogen 
and other compounds in a beech forest. Measurements were made 
during a warm summer period from June through August 1992. 
The decreasing values of ammonia between the coast and Ryss- 
berget hill on the west side indicate that the main source of 
ammonia are to the south of the investigated region. The 1992 re- 
sults indicate a local emission contribution of 0.5-1.5 kg NH4-N/ha 
to the total deposition of nitrogen on Ryssberget, which adds up to 
about 7% of the total annual deposition of nitrogen on Ryssberget. 
The local sources of nitrogen that were studied adds significantly 
to the total nitrogen load on Ryssberget during the summer period. 
During winter the emissions from local sources are most likely low, 
but the high total deposition of long-range nitrogen can jeopardize 
the health of the Ryssberget forest and induce nitrogen leakage to 
the aquatic environment. 5 refs, 3 figs, 6 tabs 


10303 (IVL-B-1125) Developing and testing of a FTIR in- 
strument for air pollution monitoring in work environments. 
Ancker, K.; Galle, B. Swedish Environmental Research Inst., 
Stockholm (Sweden). Jan 1993. 24p. (In Swedish). Order Number 
DE94743530. Source: OSTI; NTIS. 

To make it possible to measure the concentrations of several dif- 
ferent substances in air, semi-continuously at several different 
sampling points and using one single instrument only, a measure- 
ment system has been developed. The system has been built 
around a mobile FTIR instrument. This instrument measures the 
absorbance over the entire IR (infra-red) spectrum. The recorded 
spectra are evaluated by a powerful computer programme, and 





several separate substances may be determined from one spec- 
trum. The FTIR instrument has been connected to a multiport 
sampler and a data logger. The limit of detection is low, less than 
0.1 ppm for many substances, when a 2.3 litre sample cell with a 
path length of 10 m is used. The system may be used to measure 
the concentrations of various solvents, carbon dioxide, carbon 
monoxide, nitrogen oxides, ammonia and various other sub- 
stances. The system has been developed for measurements in the 
work environment. It has been tested in surroundings where vari- 
ous known air contaminants were present. Several compounds 
have been determined simultaneously at separate sampling points. 
Measurements have also been carried out in an environment with 
unknown air contaminants. Using a reference library, several previ- 
ously undetected substances have been _ identified. The 
measurement system has also been used to determine the con- 
centration of a compound, ethyl lactate, for which a certified 
method of analysis was lacking. The system has turned out to 
work very well. Although the instrument is sophisticated, it is com- 
paratively easy to operate. The system is rugged and mobile and 
may be used also at industries. 10 refs, 18 figs 


10304 (IVL-B—1126) Testing of simple measuring methods 
for determination of NO/NO, concentrations in ambient air. 
Ferm, M.; Svanberg, P.A. Swedish Environmental Research Inst., 
Goeteborg (Sweden). Dec 1993. 10p. (In Swedish). Order Number 
DE94740271. Source: OSTI; NTIS. 

The new wet chemical measurement techniques for determining 
nitrogen monoxide levels in urban air have been tested. The first 
method relies on an active principle and consists of three impreg- 
nated filters connected in series. The air’s nitrogen dioxide content 
is first removed by absorption in a sodium iodide impregnated filter 
which does not absorb NO. The next filter is impregnated with lead 
oxide which oxidizes the NO to NO>. The third and final filter is 
similar to the first filter and thus absorbs the NOz originating from 
the oxidized NO. The technique is used for measuring 24 hour 
average values of NO and NOz concentrations. One of the advan- 
tages of the method is that the concentrations are determined 
separately. The second technique is based on a passive principle 
and two diffusion samplers are used: one measuring solely NO» 
and one measuring the sum of NO and NOz. Each sampler con- 
sists of a tube which is open at one end and equipped with an 
impregnated filter at the other end. The underlying principle for the 
method relies on the thermal diffusion of gas molecules. The active 
and passive samplers have been used simultaneously with chemi- 
luminescence instruments at three sites. The results showed good 
agreement between the active and passive samplers at all sites 
but good agreement with the chemiluminescence technique was 
only obtained at one site. 3 refs, 9 figs, 1 tab 


10305 (Juel-2700) TEM investigations of microstructures 
of combustion aerosols. Marquardt, A.; Hackfort, H.; Borchardt, 
J.; Schober, T.; Friedrich, J. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Chemische Technologie; Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Festkoerperforschung. Dec 
1992. 69p. (In German). Order Number DE94738671. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the incineration of organic material, apart from a series of 
gaseous pollutants, particulate pollutants or combustion aerosols 
also arise. The latter frequently consist of particles with a solid 
core of carbon to which a large number of inorganic and organic 
compounds are attached. These primarily include the polycyclic 
aromatic hydrocarbons (PAH) and their nitro-derivatives (NPAH), 
whose mutagenic or carcinogenic effect is known. The invisible 
particle sizes in the nanometer range, whose retention in the incin- 
eration off-gas is not state of the art, are of increasing significance 
for man and environment. On one hand, they are deposited almost 
completely in the human lung. On the other hand, due to their fine 
dispersity they have along residence time in the atmosphere where 
they participate in chemical reactions and climatically significant 
processes. Important insights about the formation process of com- 
bustion aerosols are to be expected from the imaging of their 
microstructures in the transmission electron microscope (TEM). 
The present contribution describes the development and applica- 
tion of a representative sampling procedure for aerosols from a 
partial flow of flue gas from a fiuidized-bed furnace. The method 
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developed consists of electrically charging aerosol particles in situ 
and subsequently selectively precipitating them onto a microscope 
slide in an electric field. TEM studies of aerosol microstructures on 
the microscope slides revealed that in the combustion of petrol and 
heating oil under different combustion conditions in principle the 
same particle structures result, whereas in the incineration of used 
lubricating oil quite different particle structures were found. (orig.) 


10306 (Juel-2731) Measurements of atmospheric trace gas 
concentrations during the field campaign in Juelich 1988. 
Poppe, D.; Bauer, R.; Brauers, T.; Bruening, D.; Callies, J.; Dom, 
H.P.; Hofzumahaus, A.; Johnen, F.J.; Khedim, A.; Koppmann, R.; 
London, H.; Mueller, K.P.; Neuroth, R.; Plass-Duelmer, C.; Platt, 
U.; Rohrer, F.; Rudolph, J.; Schmidt, U.; Wallasch, M.; Ehh- 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemie 
und Dynamik der Geosphaere 3: Atmosphaerische Chemie. Feb 
1993. 170p. Order Number DE94746032. Source: OSTI; NTIS (US 
Sales Only). 

Our current understanding of the gas phase chemistry of the 
lower troposphere is based on measurements of trace gas concen- 
trations in the atmosphere, laboratory studies of gas phase 
reactions and model calculations of the relevant chemical pro- 
cesses. The ultimate validation of a reaction scheme can only be 
derived from a comparison of model results with experimental data 
from measurements in the atmosphere. In order to establish an 
extended and reliable experimental data set on which such a com- 
parison could be based the Institut fuer Atmosphaerische Chemie 
of the Forschungszentrum Juelich (KFA) has been conducting field 
campaigns for a number of years. One such campaign took place 
in Juelich from May 9 - June 10 in 1988. Many of the relevant trace 
species were measured on a continuous basis together with photol- 
ysis frequencies and meteorological parameters. All measurements 
were ground based and included OH, O3, NO, and NOs, NO,, 
HCHO, SO2, CH4, CO, non methane hydrocarbons up to Cs, per- 
oxyacetylnitrate, and aldehydes. The photolysis frequencies of O35 
and NOs» were also monitored, as were atmospheric temperature, 
relative humidity, wind speed, and wind direction. All quantities 
were measured in-situ except OH and SOz, which were exclusively 
measured by a long path differential optical absorption technique. 
HCHO, NOz, and O3 were determined by in-situ and also by long- 
path-absorption methods for intercomparison. (orig./EF) 


10307 (Juel-2755) On the interaction of NOz radicals with 
aqueous solutions: Estimation of the Henry coefficient and the 
mass accomodation coefficient. Thomas, K.; Volz-Thomas, A.; 
Kley, D. Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Chemie 2 - Chemie der Belasteten Atmosphaere; Wuppertal Univ. 
(Gesamthochschule) (Germany). Apr 1993. 149p. (In German). Or- 
der Number DE94739080. Source: OSTI; NTIS (US Sales Only). 

Dissertation submitted by K. Thomas. 

The Henry coefficient of NO3 radicals, K,(NO3), was studied in 
coiled denuder tubes of 2 mm diameter and variable length, e.g. 4- 
350 cm. The radicals were produced in a flow system by oxidation 
of NO with excess O3 at a temperature of 393 K. A small flow of 
pure HzO was metered to the gas-flow and allowed to form a thin 
film on the denuder wall. Behind the denuder, gas and liquid were 
separated and the concentration of the dissolved NO3 was deter- 
mined indirectly, after conversion to nitrate by reaction with 
Cl—-ions, which were added to the effluent of the denuder. The 
partial pressure of NO3 in the gas-phase behind the denuder was 
determined by quantitative conversion to nitrate in another de- 
nuder. The same experimental set-up was used to determine the 
mass accommodation coefficient of NO3 to an aqueous surface. 
There, a high Cl—-concentration (0.1 M) was used in the stripping 
solution to efficiently convert the dissolved NO; to NO3_ and thus 
prevent phase-equilibrium to be reached. The mass accommoda- 
tion coefficient was derived from the transmittance of the denuder 
as a function of length. The method requires the knowledge of the 
diffusion coefficient, which was determined in separate experiments 
conducted under the same conditions with HNO3. The mass ac- 
commodation coefficient of NO3 was found to be >2.5.10~-°. 
Theoretical considerations and time-dependent box-model calcula- 
tions show that even under favourable conditions, heterogeneous 
losses of NO3 are important for the budget of NO, only, if NO,- 
concentrations are below 0.5 ppb. At higher NO,-concentrations, 
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the night-time losses proceed predominantly via NoOs. In the mar- 
itime boundary layer, night-time losses of NOs radicals can 
compete with NO, caused by OH radicals during day-time. (orig./ 
KW) 


10308 (KCP-613-5345) Non-aqueous cleaning solvent sub- 
stitution. Meier, G.J. Allied-Signal Aerospace Co., Kansas City, 
MO (United States). Kansas City Div. Jan 1994. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. (CONF-931244—1: 4. national technology transfer 
conference and exposition, Anaheim, CA (United States), 7-9 Dec 
1993). Order Number DE94005339. Source: OSTI; NTIS; GPO 
Dep. 

A variety of environmental, safety, and health concerns exist 
over use of chlorinated and fluorinated cleaning solvents. Sandia 
National Laboratories, Lawrence Livermore National Laboratories, 
and the Kansas City Division of Allied Signal have combined efforts 
to focus on finding alternative cleaning solvents and processes 
which are effective, environmentally safe, and compliant with local, 
state, and federal regulations. An alternative solvent has been 
identified, qualified, and implemented into production of complex 
electronic assemblies, where aqueous and semi-aqueous cleaning 
processes are not allowed. Extensive compatibility studies were 
performed with components, piece-parts, and materials. Electrical 
testing and accelerated aging were used to screen for detrimental, 
long-term effects. A terpene, d-limonene, has been selected as the 
solvent of choice, and has been found to be compatible with the 
components and materials tested. A brief history of the overall 
project will be presented, along with representative cleaning effi- 
ciency results, compatibility results, and residual solvent data. The 
electronics industry is constantly searching for proven methods and 
environmentally safe materials to use in manufacturing processes. 
The information in this presentation will provide another option to 
consider on future projects for applications requiring high levels of 


quality, reliability, and cleanliness from non-aqueous cleaning pro- 
cesses. 


10309 (KFK-5038) 1991 progress report on research and 
development activities of the Laboratory for Aerosol Physics 
and Filter Technology (LAF). Kernforschungszentrum Karlsruhe 
GmbH (Germany). Lab. fuer Aerosolphysik und Filtertechnik (LAF). 
Mar 1992. 18p. (in German). Order Number DE94738665. Source: 
OSTI; NTIS (US Sales Only). 

The LAF is divided into two parts: LAF | is concerned with ques- 
tions of physica/chemical conversion and retention of gases and 
particles which are emitted from energy plants. LAF II mainly car- 
ries out work orientated towards applications in the field of filter 
technique to separate gases and suspended substances. Further, 
production mechanisms for aerosols and processes for reducing 
their swelling strength are examined. (orig.) 


10310 (KFK-5042) Progress report on research and devel- 
opment work in 1991, Institute for Meteorology and Climate 
Research. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Meteorologie und Klimaforschung. Mar 1992. 16p. (in 
German). Order Number DE94738682. Source: OSTI; NTIS (US 
Sales Only). 

The Institute for Meteorology is operated jointly by Karlsruhe 
Nuclear Research Center and Karlsruhe University. It works on at- 
mospherical processes on the mesoscale and global level. The 
emphasis of the experimental work is the interaction between at- 
mosphere, ground and vegetation via the exchange of momentum, 
energy, water and matter. Numerical simulation models are used 
and developed for the description and forecasting of climate- 
relevant processes and atmospherical exchange processes on the 
mesoscale level. Within the framework of the remote exploration of 
atmospheric parameters, a satellite data processing system is used 
for obtaining land surface parameters and vertical profiles of mete- 
orological variables. An important area of utilization of the remote 
exploration measurements is ozone research. (orig./KW) 


10311 (KFK-5142) Concluding report about research and 
development work 1992. Institute for Meteorology and Climate 
Research. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Meteorologie und Klimaforschung. Mar 1993. 19p. (In 
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German). Order Number DE94738669. Source: OSTI; NTIS (US 
Sales Only). 

The Institute for Meteorology and Climate Research works to- 
gether with the University of Karlsruhe. It deals with atmospheric 
processes in the mesoscale and global area. This report summa- 
rizes the research and development work of 1992. (orig./UA) 


10312. (KFK-5146) Progress report about research and de- 
velopment activities in 1992. Annual report of the Laboratory 
of Isotope Technology (LIT). Kernforschungszentrum Karlsruhe 
GmbH (Germany). Lab. fuer Isotopentechnik. Mar 1993. 14p. (in 
German). Order Number DE94738668. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The R and D activities focussed on thermal waste treatment 
methods and on waste incineration in particular; for this process, 
closed toxic substance balances have been established and pro- 
cess engineering studies have been performed, aimed at achieving 
a reduction of pollutants in the off-gas. The decisive factors in this 
process have been reviewed, namely the design of the firing cham- 
ber, the air flow control, the temperatures in the combusition 
chamber and the after-burner, and the residence time in the vari- 
ous temperature zones, because these are the process parameters 
determining to what degree the organic substances are destroyed, 
whether heavy metals remaining in the tailings are sufficiently im- 
mobilized, and whether the particulate or gaseous pollutants are 
converted as desired into substances that can be easily filtered or 
otherwise separated. (BBR) 


10313 (LA-UR-—94-186) LRAD radon test results. Johnson, 
J.P. (Los Alamos National Lab., NM (United States)); Bolton, R.D.; 
Garner, S.E.; Benham, K.L.; Langer, G.L. Jr. Los Alamos National 
Lab., NM (United States). [1994]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940211-1: 27. midyear topical meeting of the Health 
Physics Society: managing radioactive and mixed waste, Albany, 
NY (United States), 13-17 Feb 1994). Order Number DE94006263. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Los Alamos National Laboratory (LANL) personnel recently 
tested Long-Range Alpha Detection (LRAD) technology for radon 
and radon daughter response in the calibration chamber at DOE 
Grand Junction Project Office (GJPO), Colorado. Radon concentra- 
tions ranged over almost four decades, from 0.1 to 320 pCi/L. 
Particulate levels were also varied, from almost 0 to > 2,000 parti- 
cles per cc. The data indicate LRAD based detectors have an 
almost immediate and linear response to radon gas concentration 
over this entire test range. These data indicate LRAD based detec- 
tors have potential as fast, rugged, sensitive radon gas and 
working level monitors. The authors will present technological im- 
provements in LRAD based radon and working level detectors 
currently being tested at LANL. 


10314 (NEI-DK-1427) Control investigation of methods of 
emission estimation. Blinksbjerg, P. (dk-Teknik (Denmark)); 
Stausgaard Nielsen, O. Danske Elvaerkers Forening, Copenhagen 
(Denmark). Kraftvaerkernes Miljoeudvalg, Stofemissionsgruppen. 
Apr 1993. 25p. (in Danish). Order Number DE94740154. Source: 
OSTI; NTIS. 

The aim was to carry out a control of the various methods of cal- 
culation of emission (in kg per time unit) of sulphur dioxide and 
nitrogen oxides from fossil-fuelled power plants in order to point 
out possible sources of errors. A number of discrepancies had 
been found in former measurement results. The construction of a 
calibrated, mobile measuring unit which was used for the investiga- 
tion is described. Short-period paralle] measurements were carried 
out on 6 Danish power plants in order to discover how the emis- 
sion was calculated in each case, and results were compared. 
Discrepancies of between -3% and 35% were found. The concen- 
tration of flue gas was measured accurately and the measurement 
of flow was satisfactory but significant differences were found in 
the measurement of pollutive emission. It is suggested that it is 
necessary to increase the level of quality assurance in this area 
and calculation routines should be documented and continuously 
updated. The three most well-known measuring methods should be 
thoroughly tested at each power station and the most accurate one 
chosen for future use. Testing methods involving both manual and 
computer calculation systems are described. Personnel responsible 





for the maintenance of the measuring equipment and persons who 
are dependent on the results should cooperate in order to maintain 
a system for finding and correcting errors immediately. Rules 
should be adopted regarding systems and responsibility related to 
the operation and maintenance of monitors and compiled data as 
well as to the reporting of emission values. Results of measure- 
ments are presented. (AB) 


10315 (NEI-SE-149) International Meteorological Institute 
in Stockholm. Annual report July 1992 - June 1993. Stockholm 
Univ. (Sweden). International Meteorological Inst. Aug 1993. 68p. 
Order Number DE94743523. Source: OSTI; NTIS. 

Ongoing and recently finished projects are briefly reviewed in 
this report, in the subjects of the four sections of the Institute: Dy- 
namic Meteorology; Chemical Meteorology; Atmospheric Physics; 
and Atmospheric Aerosol Science. Lists of staff and visitors and of 
reports and articles published are given, 


10316 (NIRS-M—93, pp. 89-96) Effect of rain scavenging on 
the concentration of airborne radionuclides. Fujitaka, Kazunobu 
(National Inst. of Radiological Sciences, Chiba (Japan)). National 
Inst. of Radiological Sciences, Chiba (Japan). Mar 1993. (In Japan- 
ese). (CONF-921297-: 20. National Institute of Radiological 
Sciences seminar on environmental research, Chiba (Japan), 10- 
11 Dec 1992). In Approach to the nuclear safety for environment 
and members of public: Ecological behavior, metabolism, dose 
evaluation of radionuclides. 201p. Order Number DE94707693. 
Source: OSTI; NTIS; INIS. 

Concentration of radon, which is the main component of the 
airborne radionuclides, is largely controlled by meteorological con- 
ditions including states of rain, wind and temperature profile. 
Among all, rain scavenging plays the leading role in changing the 
radon concentration in a short period. It also causes enhancement 
of external radiation level through wet deposition of radon daugh- 
ters onto the ground. In this study, the time variation of external 
radiation level was used to monitor the change of the concentra- 
tion. In this relation, simultaneous measurements of the radiation 
level and rain had been conducted for several years by the use of 
highly sensitive rainmeter (>0.004 mm) and Nal(Tl) scintillation 
monitor (2’¢x2’). Aanayses of those data showed that (1) the 
external radiation level enhances at the onset of a rain, (2) the en- 
hancement is large when the rain is discrete while it is vague 
during a continuous rain, (3) it takes about two days in winter and 
one day in summer for atmospheric radon concentration to recover 
after it suffered a rain scavenging, (4) the shortest recovery time is 
about three hours, and (5) the longest time is at most one month. 
The relative increment of the external radiation level (y:% of the 
base line level) at the onset of a rain can be formulated experi- 
mentally as a function of preceding dry period (t hour;t > 1.5hour) 
as y = log28.5 (1-exp) (-2.21log t). Those findings can be used to 
develop a transport model of the atmospheric radon. (author). 


10317 (NUTEK-R-93-17) Consequences on energy and en- 
vironment associated with electric and hybrid vehicles. 
Johansson, A. (Ecotraffic AB, Stockholm (Sweden)). Swedish Na- 
tional Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 1993. 110p. NUTEK-803-336. Order Number 
DE94740276. Source: OSTI; NTIS. 

This report concerns a rough calculation of the consequences on 
energy and environment associated with the use of electric (EV) 
and hybrid electric (HEV) vehicles. Calculations are made for two 
vehicles types, cars and vans/minibuses, and they include the en- 
ergy use and some air-borne emissions preceding the end use in 
conventionally powered reference vehicles as well as in the non- 
battery mode of the hybrid electric vehicles. Four distinct grid 
electricity supply systems are studied, namely one based on crude 
oil, one on natural gas, one on a mix of natural gas (20%), 
hydropower (60%) and biobased co-generation power (20%) and fi- 
nally the Swedish average supply system. For the emission from 
the operation of the vehicles, the specification values are used for 
the emission components actually specified. The emissions of 
other components included in the study and the emissions from the 
up-stream processes are estimated from fuel composition and from 
what is known of the processes involved. For three of the emission 
components studied - nitrogen oxides, sulphur dioxide and fossil 
carbon dioxide - an environmental fee is calculated as if there were 
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such fees on all emissions in Sweden and not only at some indus- 
trial use. There is a clear indication of possibilities of major energy 
and environmental savings when introducing (hybrid) electric vehi- 
cles in the future Swedish power supply system. The energy and 
weight parameters used in this caiculational example are mainly on 
the conservative side. 4 refs, 88 tabs. 


10318 (PLR-93-01) Thermal treatment of high explosives 
at Mason & Hanger/Pantex Plant. Patterson, W.E.; Phelan, P.F. 
Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL65030. (CONF-930572- 
13: 12. annual international symposium on thermal treatment 
technologies - incineration conference, Knoxville, TN (United 
States), 3-7 May 1993). Order Number DE94005324. Source: 
OSTI; NTIS; GPO Dep. 

The Pantex plant presently processes about 45,000 kg (100,000 
Ib) of high explosives annually by outdoor burning. About half of 
the explosives are weapon components weighing over 5 kg (10 Ib) 
which come directly out of nuclear weapons being removed from 
the stockpile. The other half is generated from various support pro- 
cesses, special tests, etc. Burning serves the three-fold purpose of 
demilitarizing, removing all classified characteristics, and eliminat- 
ing the severe hazard posed by the explosives themselves. 
Transporting such large quantities of classified high explosives for 
such processing at another site would be prohibitive. Computerized 
atmospheric modelling of the burning process was conducted dur- 
ing the past year. The results were somewhat surprising in that 
oxides of nitrogen and carbon monoxide, two “criteria pollutants,” 
were not of great concern even though it is known that high explo- 
sives contain significant amounts of nitrogen and they generate 
measureable amounts of carbon monoxide when they are burned. 
Rather, it was determined that hydrogen fluoride gas is of much 
greater concern, and stringent controls on the burning operation 
have been implemented to address this concern. Although the 
amount of fluorine-containing explosive must be restricted, other 
kinds of air emissions are not a great concern. This favorable situ- 
ation is largely due to the flat, featureless, sparsely inhabited 
terrain, the distance to the nearest plant boundary, the wind, the 
lack of stagnant atmospheric conditions, and the tremendous rate 
of heat release. 


10319 (PNL-SA-22398) Bringing meteorology “alive” 
through the use of immersion-based learning activities that 
emphasize role playing and problem solving. Glantz, C.S.; 
Estes, J.C.; Andrews, G.L. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (CONF- 
9307133—1: 3. international conference on school and popular 
meteorological and oceanographic education, Ontario (Canada), 
14-18 Jul 1993). Order Number DE93018796. Source: OSTI; 
NTIS; GPO Dep. 

Current research and emerging standards in teaching and learn- 
ing say that students learning best when information is presented 
in a meaningful context and when the students are involved in 
things they care about. At the US Department of Energy’s (DOE) 
Pacific Northwest Laboratory (PNL), science education programs 
have been developed that incorporate these concepts. To help stu- 
dents and teachers understand the process of “doing” science, we 
provide immersion-based programs in such technical areas as me- 
teorology, marine sciences, wetland ecology, groundwater 
hydrology, robotics, lasers materials science, biology, and archae- 
ology. This paper focuses on a meteorology program the authors 
developed in recent years to support this immersion experience ap- 
proach. We will discuss how we link meteorology with other subject 
matter, how we show the relevance of meteorology to real-world 
problems, and how we immerse student’s and teachers in activities 
that help them understand how scientists uncover knowledge and 
solve problems. 


10320 (RISO-R-692(EN)) Calculation method for gamma- 
dose rates from spherical puffs. Thykier-Nielsen, S. (Risoe 
National Laboratory, Meteorology and Wind Energy (Denmark)); 
Deme, S.; Lang, E. Risoe National Lab., Roskilde (Denmark). Me- 
teorology and Wind Energy. May 1993. 26p. Order Number 
DE94613186. Source: OSTI; NTIS; INIS. 
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The Lagrangian puff-models are widely used for calculation of 
the dispersion of atmospheric releases. Basic output from such 
models are concentrations of material in the air and on the ground. 
The most simple method for calculation of the gamma dose from 
the concentration of airborne activity is based on semi-infinite cloud 
model. This method is however only applicable for points far away 
from the release point. The exact calculation of the cloud dose us- 
ing the volume integral requires significant computer time. The 
volume integral for the gamma dose could be approximated by us- 
ing the semi-infinite cloud model combined with correction factors. 
This type of calculation procedure is very fast, but usually the ac- 
curacy is poor due to the fact that the same correction factors are 
used for all isotopes. The authors describe a more elaborate cor- 
rection method. This method uses precalculated values of the 
gamma-dose rate as a function of the puff dispersion parameter 
(5p) and the distance from the puff centre for four energy groups. 
The release of energy for each radionuclide in each energy group 
has been calculated and tabulated. Based on these tables and a 
suitable interpolation procedure the calculation of gamma doses 
takes very short time and is almost independent of the number of 
radionuclides. (au) (7 tabs., 7 ills., 12 refs.). 


10321 (UCRL-CR-115620) Intermedia transfer factors for 
fifteen toxic pollutants released to air basins in California. 
McKone, T.E. (Lawrence Livermore National Lab., CA (United 
States)); Daniels, J.1.; Chiao, F.F.; Hsieh, D.P.H. Lawrence Liver- 
more National Lab., CA (United States). Oct 1993. 247p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94005699. Source: 
OSTI; NTIS; GPO Dep. 

This report provides a summary definition of the intermedia- 
transfer factors (ITFs). Methods are discussed for estimating these 
parameters in the absence of measured values, and the estimation 
errors inherent in these estimation methods are considered. A de- 
tailed summary is provided of measured and estimated ITF values 
for fifteen air contaminants. They include: 1,3 butadiene; cadmium; 
cellosolve; cellosolve acetate; chloroform; di-2-ethylhexyiphthalate; 
1,4-dioxame; hexachlorobenzene; inorganic arsenic; inorganic lead; 
nickel; tetrachloroethylene; toluene; toluene-2,4-diisocyanate; and 
1,3-xylene. Recommendations are made regarding the expected 
value and variance in these values for use in exposure models. 


10322 (UCRL-ID—115264) Complex source rate estimation 
for atmospheric transport and dispersion models. Edwards, 
L.L. Lawrence Livermore National Lab., CA (United States). 13 
Sep 1993. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94000958. Source: OSTI; NTIS; INIS; GPO Dep. 

The accuracy associated with assessing the environmental con- 
sequences of an accidental atmospheric release of radioactivity is 
highly dependent on our knowledge of the source release rate 
which is generally poorly known. This paper reports on a technique 
that integrates the radiological measurements with atmospheric dis- 
persion modeling for more accurate source term estimation. We 
construct a minimum least squares methodology for solving the in- 
verse problem with no a priori information about the source rate. 


10323 (UCRL-ID-115827) Tropospheric radiative forcing of 
O 3 for the 1994 IPCC report. Grossman, A.S.; Grant, K.E.; Wueb- 
bles, D.J. Lawrence Livermore National Lab., CA (United States). 
22 Sep 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94005698. Source: OSTI; NTIS; INIS; GPO Dep. 

We have determined the tropospheric radiative forcing Of Og in 
the 175-735 nm (UV-Visible) wavelength range plus the 500-1650 
cm~' (infrared) wavenumber range in accordance with a set of 
IPCC test cases provided to all interested modeling groups. The 
atmospheric test cases involved perturbed ozone scenarios in a 
McClatchey mid-latitude summer, clear sky, model atmosphere. A 
new short wave radiative transfer code has been developed to cal- 
culate the radiative forcing in the 175-735 nm wavelength range. 
The IR radiative forcing was calculated using a correlated k- 
distribution transmission model. The tropospheric radiative forcing 
values obtained for the IR spectral region and the UV-Visible spec- 
tral region lie in the middle of the range of preliminary values 
submitted from all of the models used in the IPCC test calculations. 
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10324 (UCRL-JC—114684) The validation of ocean surface 
heat fluxes in AMIP. Giecklier, P.J. (Lawrence Livermore National 
Lab., CA (United States)); Randall, D.A. Lawrence Livermore Na- 
tional Lab., CA (United States). Sep 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940115-5: 74. American Meteorological Society 
annual meeting, Nashville, TN (United States), 23-28 Jan 1994). 
Order Number DE94001539. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent intercomparisons of Atmospheric General Circulation 
Models (AGCMS) constrained with sea-surface temperatures have 
shown that while there are substantial differences among various 
models (with each other and available observations), overall the 
differences between them have been decreasing. The primary goal 
of AMIP is to enable a systematic intercomparison and validation 
of state-of-the- art AGCMs by supporting in-depth diagnosis of and 
interpretation of the model results. Official AMIP simulations are 10 
years long, using monthly mean Sea-Surface Temperatures (SSTs) 
and sea ice conditions which are representative of the 1979-1988 
decade. Some model properties are also dictated by the design of 
AMIP such as the solar constant, the atmospheric CO, concentra- 
tion, and the approximate horizontal resolution. In this paper, some 
of the preliminary results of AMIP Subproject No. 5 will be summa- 
rized. The focus will be on the intercomparison and validation of 
ocean surface heat fluxes of the AMIP simulations available thus 
far. 


10325 (WSRC-RP-93-269) Comparison of Savannah River 
Site’s meteorological databases. Weber, A.H. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). Jul 1993. 125p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94001751. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A five-year meteorological database from the 61-meter, H-Area 
tower for the period 1987-1991 was compared to an earlier data- 
base for the period 1982-1986. The amount of invalid data for the 
newer 87-91 database was one third that for the earlier database. 
The data recovery percentage for the last four years of the 87-91 
database was well above 90%. Considerable effort was necessary 
to fill in for missing data periods for the newer database for the 
H-Area tower. Therefore, additional databases that have been pre- 
pared for the remaining SRS meteorological towers have had 
missing and erroneous data flagged, but not replaced. The F-Area 
tower’s database was used for cross-comparison purposes because 
of its proximity to H Area. The primary purpose of this report is to 
compare the H-Tower databases for 82-86 and 87-91. Statistical 
methods enable the use of probability statements to be made con- 
cerning the hypothesis of no differences between the distributions 
of the two time periods, assuming each database is a random sam- 
ple from its respective distribution. This assumption is required for 
the statistical tests to be valid. A number of statistical comparisons 
can be made between the two data sets, even though the 82-86 
database exist only as distributions of frequency and mean speed. 


10326 (ZMK-23) Study of the hydrodynamic and 
thermodynamic processes in the North Sea using a three- 
dimensional numeric model. Pohimann, T. Hamburg Univ. 
(Germany). Fachbereich 15 - Geowissenschaften; Hamburg Univ. 
(Germany). Zentrum fuer Meeres- und Klimaforschung. 1991. 
118p. (In German). Order Number DE94738479. Source: OSTI; 
NTIS (US Sales Only). 

In this work, a three-dimensional baroclinic circulation model fo 
the North Sea was introduced, which in addition to the flow rates 
and the water level uses the temperature as prognostic quantity. 
The boundary condition used for the temperature at the sea sur- 
face is not the heat flow sea/atmosphere, since its determination is 
afflicted with numerous insecurities. Instead of this, the result of all 
heat flows into the surface layer - i.e. also the net heat flow 
through the interface water/air - is preset directly in the form of 
measured surface temperatures. The possibility to drive the model 
directly with data of the surface temperature which are obtained 
with the aid of satellite observations is a practical consequence of 
this procedure. However, to calibrate the ship and satellite data 
sufficiently precisely is the precondition for this. In addition, one 
must still clarify for which sector of the surface layer these temper- 
atures are representative. (orig.) 
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Refer also to citation(s) 8060, 8138, 8184, 8185, 8186, 8244, 
8245, 8248, 8249, 8275, 8276, 8277, 8278, 8301, 8345, 8355, 
8359, 8362, 8378, 8386, 8390, 8399, 8400, 8407, 8408, 8409, 
8410, 8418, 8419, 8825, 8826, 9131, 9132, 9133, 9234, 9478, 
9814, 9816, 9817, 9824, 9827, 9847, 9849, 9877, 10143, 10187, 
10300, 10438, 10458, 10491, 10607 


19327 (AEA-D and R-0066) Improvement of colloid sam- 
pling techniques in groundwater and actinide characterisation 
of the groundwater systems at Gorleben (FRG) and El Berro- 
cal (E). Dearlove, J.P.L. (AEA Industrial Technology, Harwell 
(United Kingdom)); Longworth, G.; Ivanovich, M. AEA Decommis- 
sioning and Radwaste, Winfrith (United Kingdom). Aug 1990. 51p. 
Contract Fl1W.0234.UK(H). Order Number DE94613137. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Two sites, the Gorleben site (FRG) and the El Berrocal Experi- 
mental station (E) have been studied to evaluate different sampling 
and analytical techniques for the characterisation of particulates (> 
1000 nm size), colloids (1-1000 nm size) and the solution phase 
(<1 nm) in groundwaters in terms of their physical, chemical and 
actinide composition. The uptake characteristics of the field ultrafil- 
tration system used to separate the colloid fraction from the solution 
phase in the groundwater have also been studied. (Author). 


10328 (AECL—10308(v.1)) Transport and mass exchange 
processes in sand and gravel aquifers (v.1): Field and model- 
ling studies. Moltyaner, G. (ed.). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. 1990. 410p. 
(CONF-9010468-: Transport and mass exchange processes in 
sand and gravel aquifers: field and modelling studies conference 
and workshop, Ottawa (Canada), 1-4 Oct 1990). Order Number 
DE94613138. Source: OSTI; NTIS (US Sales Only); INIS. 

The objectives of this conference were to exchange information 
on promising field measurement techniques used for the character- 
ization of spatial variability of geologic formations and on new 
methods used for quantifying the effect of spatial variability on 
groundwater flow and transport of materials; to discuss novel de- 
velopments in the theory of transport processes and simulation 
methods; and to present views and opinions on future initiatives 
and directions in the design of large-scale field tracer experiments 
and the development of conceptual and mathematical models of 
transport and mass exchange processes. The 46 papers presented 
in these proceedings are divided into six sections: field studies of 
transport processes; groundwater tracers and novel field measure- 
ment techniques; promising methods and field measurement 
techniques for quantifying the effect of geological heterogeneities 
on groundwater flow and transport; novel developments in the the- 
ory of transport processes; numerical modelling of transport and 
mass exchange processes; and field and modelling studies of 
mass exchange processes. (L.L.). 


10329 (AECL—10308(v.2), pp. 455-468) Macrodispersion in 
heterogeneous aquifers: Numerical experiments. Quinodox, 
H.A.M. (Illinois Univ., Urbana, IL (United States). Dept. of Civil En- 
gineering); Valocchi, A.J. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. 1990. (CONF- 
9010468-: Transport and mass exchange processes in sand and 
gravel aquifers: field and modelling studies conference and work- 
shop, Ottawa (Canada), 1-4 Oct 1990). In Transport and mass 
exchange processes in sand and gravel aquifers (v.2): Field and 
modelling studies. 471p. Order Number DE94613139. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Macrodispersion is the name given to the mechanical dispersion 
due to the mixing effect of a heterogeneous velocity associated 
with the large-scale heterogeneities present in aquifers. Recent 
studies by Dagan and others provide a conceptual model that re- 
lates the statistical properties of the hydraulic conductivity field and 
the dispersive properties of a nonreactive contaminant. These re- 
sults describe the ensemble-average behavior of the displacement 
moments of a solute plume, which are related to the apparent dis- 
persion coefficient. In dealing with a_ single aquifer, the 
ensemble-average solution is valid only when the solute plume 
covers a relatively large area (i.e., the ergodicity assumption is 
valid). However, since the minimum plume size required is not 
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known, the conditions needed for the application of the theory to 
these problems are yet to be found. Carefully designed numerical 
experiments provide an expedient way to asses the conditions for 
the ergodicity assumption to hold. The basic experiment involves 
the simulation of solute transport in a single realization of a 
random velocity field. Preliminary simulation runs have been per- 
formed for two-dimensional velocity fields. Experimental results 
provide evidence of the validity of Dagan’s theory for sufficiently 
large input zones. (Author)(31 refs., 6 figs.). 


10330 (AECL—10308(v.2), pp. 575-594) A multi-region ap- 
proach to modeling subsurface flow. Gwo, J.P. (Pennsylvania 
State Univ., University Park, PA (United States)); Yeh, G.T.; Wilson, 
G.V. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. 1990. (CONF-9010468-: Transport and 
mass exchange processes in sand and gravel aquifers: field and 
modelling studies conference and workshop, Ottawa (Canada), 1-4 
Oct 1990). In Transport and mass exchange processes in sand and 
gravel aquifers (v.2): Field and modelling studies. 471p. Order 
Number DE94613139. Source: OSTI; NTIS (US Sales Only); INIS. 

In this approach the media are assumed to contain n pore- 
regions at any physical point. Each region has different pore size 
and hydrologic parameters. Inter-region exchange is approximated 
by a linear transfer process. Based on the mass balance principle, 
a system of equations governing the flow and mass exchange in 
structured or aggregated soils is derived. This system of equations 
is coupled through linear transfer terms representing the inter- 
change among different pore regions. A numerical MUlti-Region 
Flow (MURF) model, using the Galerkin finite element method to 
facilitate the treatment of local and field-scale heterogeneities, is 
developed to solve the system of equations. A sparse matrix solver 
is used to solve the resulting matrix equation, which makes the ap- 
plication of MURF to large field problems feasible in terms of CPU 
time and storage limitations. MURF is first verified by applying it to 
a ponding infiltration problem over a hill slope, which is a single- 
region problem and has been previously simulated by a 
single-region model. Very good agreement is obtained between the 
results from the two different models. The MURF code is thus par- 
tially verified. It is then applied to a two-region fractured medium to 
investigate the effects of multi-region approach on the flow field. 
The results are comparable to that obtained by other investigators. 
(Author) (15 refs., 6 figs., tab.). 


10331 (ANL/EAIS/CP-—78989) A technology to analyze spa- 
tiotemporal landscape dynamics: Application to Cadiz 
Township (Wisconsin). Krummel, J.R.; Dunn, C.P.; Eckert, T.C.; 
Ayers, A.J. Argonne National Lab., IL (United States). [1993]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9309230—-1: 2. international 
workshop in integrating geographic information systems and envi- 
ronmental modeling, Breckenridge, CO (United States), 27-29 Sep 
1993). Order Number DE93019754. Source: OSTI; NTIS; INIS; 
GPO Dep. 

As landscape ecology has matured, it has gone beyond descrip- 
tion of land-use changes, to examining the functional relationships 
between spatial patterns of landscapes and ecological processes. 
Attempts to describe these relationships at larger scales or in com- 
plex landscapes have been hampered by the lack of spatially 
explicit distributed parameter modeis linked dynamically to 
geographical information systems (GIS). This paper describes de- 
velopments we have made to link such models to GIS and to 
develop visualization methods (a graphical interface) that permits 
the user to readily manipulate large element files containing model 
parameters. We then present preliminary results illustrating the ef- 
fects of pattern (in an agricultural landscape) on water and material 
flow across a heterogeneous landscape composed of multiple wa- 
tersheds. These dynamics are driven in large measure by the 
location, size, and number of forest patches. By use of soil, hydro- 
logic, and vegetation data from a real landscape, the effects of 
spatial relocation of vegetation on water and sediment dynamics 
are explored through the model-GIS combination. The spatiotem- 
poral modeling approach described here could be useful in 


effectively managing ecosystem restoration and rehabilitation at the 
landscape scale. 
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10332 (ANL/EAIS/CP-80504) PANEL: Emerging issues in 
restoration, landscape ecology as a restoration tool. Dunn, C.P. 
Argonne National Lab., IL (United States). Mar 1993. 4p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-9303218—1: Symposiium 
on ecological restoration, Chicago, IL (United States), 4 Mar 1993). 
Order Number DE93019528. Source: OSTI; NTIS; GPO Dep. 

LANDSCAPING/environmental impacts; LANDSCAPING; 
ECOSYSTEMS; HABITAT; ANIMALS; PLANTS; REMEDIAL AC- 
TION 


10333 (ANL/ES/CP-81712) Electrochemical iron genera- 
tion: The ideal process for simultaneous removal of heavy 
metals from contaminated groundwater. Brewster, M.D. (Andco 
Environmental Processes, Inc., Buffalo, NY (United States)). Ar- 
gonne National Lab., IL (United States). [1993]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-931136-2: 6. conference on gas, oil and 
environmental biotechnology, Colorado Springs, CO (United 
States), 29 Nov - 1 dec 1993). Order Number DE94005484. 
Source: OSTI; NTIS; GPO Dep. 

At most Superfund sites, many heavy metals must be removed 
from contaminated groundwater. Simultaneous extraction is compli- 
cated due to the various chemical properties that metals exhibit. A 
comprehensive understanding of solubilities, oxidation states, and 
adsorptive mechanisms is needed to accomplish treatment objec- 
tives. This paper uses data from treatability tests conducted on 
groundwater from the King of Prussia Technical Corporation Site to 
discuss the electrochemical iron generation process developed by 
Andco Environmental Processes, Inc. Electrical current and sacrifi- 
cial steel electrodes were used to put ferrous ions into solution. 
The chemistry was properly manipulated to provide adsorption and 
coprecipitation conditions capable of simultaneously removing 
beryllium, cadmium, chromium, copper, iron, manganese, mercury, 
nickel, and zinc. Strict cleanup levels were required since the site 
is located within Pinelands National Reserve and adjacent to New 
Jersey’s Winslow Wildlife Refuge. System design, operating costs, 
and sludge production rate are also discussed. 


10334 (CEA-CONF—11598) Study of radioelements drained 
by Rhone stream to Mediterranean Sea: Strategy of sampling 
and methodology. Arnaud, M. (CEA Centre d'Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. de Protection de 
Environnement et des Installations); Charmasson, S.; Calmet, D.,; 
Fernandez, J.M.; Monaco, A. CEA Centre d’Etudes de Fontenay- 
aux-Roses, 92 (France). Dept. de Protection de |’Environnement et 
des Installations. 1992. 24p. (in French). (CONF-9210435-: 4. 
meeting of Regional Agency for Environment on environmental pol- 
icy in Mediterranean Sea, Toulon (France), 28 Oct 1992). Order 
Number DE94613140. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the methods used for water and sediments 
sampling in rivers and sea. The purpose is the study of radionu- 
clide migration (Cesium 134, Cesium 137) in Mediterranean Sea 
(Gulf of Lion). 20 refs., 11 figs., 1 tab. 


10335 (CPHR-MA-—04-87) Guide for determination the con- 
centration of Cs-137 in environmental samples. Centro de 
Proteccion e Higiene de las Radiaciones, La Habana (Cuba). 
1987. 11p. (In Spanish). Order Number DE94613141. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This guide for the summarizes the main methods to determine 
the presence of C-137 in the environment. 


10336 (DOE/AL/62350-68F-Rev.2) Surface and subsurface 
cleanup protocol for radionuclides, Gunnison, Colorado, 
UMTRA project processing site: Final: Revision 2. Jacobs En- 
gineering Group, Inc., Albuquerque, NM (United States). Jan 1994. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94006199. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Thorium 230 (Th-230) at the Gunnison, Colorado processing site 
will require remediation, however, a seasonally fluctuating ground- 
water table at the site significantly complicates conventional 
remedial action with respect to cleanup. Therefore, to effectively re- 
mediate the site with respect to Radium 226 (Ra-226) and Th-230, 
the following supplemental standard is proposed: In situ Ra-26 will 
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be remediated to the EPA soil cleanup standards independent of 
groundwater considerations. In situ Th-230 concentrations will be 
remediated in the region above the encountered water table so the 
1000-year projected Ra-226 concentration complies with the EPA 
soil cleanup concentration limits. If elevated Th-230 persists to the 
water table, an additional foot of excavation will be performed and 
the grid will be backfilled. Excavated grids will be backfilled to the 
final remedial action grade with clean cobbly soil. Final grid verifi- 
cation that is required below the water table will be performed by 
extracting and analyzing a single bulk soil sample with the bucket 
of a backhoe. Modeled surface radon flux values will be estimated 
and documented. A recommendation will be made that land records 
should be annotated to identify the presence of residual Th-230. 


10337 (DOE/EH-0344T) Comprehensive Baseline Environ- 
mental Audit of the Inhalation Toxicology Research Institute, 
Albuquerque, New Mexico. USDOE Assistant Secretary for Envi- 
ronment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Audit. Jun 1993. 204p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94001993. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of the Comprehensive Base- 
line Environmental Audit conducted at the Inhalation Toxicology 
Research Institute (ITRI) in Albuquerque, New Mexico. The scope 
of the audit at the ITRI was comprehensive, addressing environ- 
mental activities in the technical areas of air; soils, sediments, and 
biota; surface water/drinking water; groundwater; waste manage- 
ment; toxic and chemical materials; quality assurance; radiation; 
inactive waste sites; environmental management; and environmen- 
tal monitoring programs. Specifically assessed was the compliance 
of ITRI operations and activities with Federal, state, and local regu- 
lations; DOE Orders; internal operating standards; and best 
management practices. Onsite activities included inspection of ITRI 
facilities and operations; review of site documents; interviews with 
DOE and contractor personnel, as well as representatives from 
state regulatory agencies; and reviews of previous appraisals. Us- 
ing these sources of information, the environmental audit team 
developed findings, which fell into two general categories: compli- 
ance findings and best management practice findings. Each finding 
also identifies apparent causal factor(s) that contributed to the find- 
ing and will assist line management in developing “root causes” for 
implementing corrective actions. 


10338 (DOE/EH-0348) Environmental audit of the Labora- 
tory for Energy-Related Health Research (LEHR). USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Environmental Audit. May 1993. 
187p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94002277. Source: OSTI; NTIS; GPO Dep. 

This report documents the results of the environmental audit 
conducted at the Laboratory for Energy-Related Health Research, 
Environmental Restoration (LEHR-ER) Project at University of 
California-Davis (UCD), Davis, California. The scope of the audit at 
the LEHR-ER was comprehensive, addressing environmental activ- 
ities in the technical areas of air; surface water/drinking water; 
groundwater and soils/sediment/biota; waste management; toxic 
and chemical materials; inactive waste sites; radiation; quality as- 
surance; and environmental management. Specifically assessed 
was the compliance of LEHR-ER operations and activities with 
Federal, state, and local regulations; DOE Orders; and best man- 
agement practices (BMPs). 


10339 


(DOE/ER/60760-5) A coupled approach to spatially 
derived parameters necessary for ecosystem modeling on the 
North Slope of Alaska: Appendix A: Final report, March 1, 
1989-February 28, 1993. Petersen, G.W. (Pennsylvania State 
Univ., University Park, PA (United States). Dept. of Agronomy); 
Day, R.L.; Pollack, J. Pennsylvania State Univ., University Park, 
PA (United States). Environmental Resources Research Inst. Dec 


1993. 44p. Sponsored by USDOE, Washington, 
States). DOE Contract FG02-89ER60760. 
DE94005853. Source: OSTI; NTIS; GPO Dep. 
This study concerned an investigation of ecosystem dynamics in 
several small study sites in the North Slope region of Alaska. The 
scope of the proposed research is to quantitatively determine spa- 
tial interrelationships between landform geometry within these study 


DC (United 
Order Number 





areas and such ecologically important factors as vegetation type, 
depth-to-permafrost, hydraulic conductivity and incoming solar radi- 
ation. Extrapolation techniques developed and terrain-related data 
generated as a result of this research will augment R4D Phase Il 
goals which relate to running the General Arctic Simulac (GAS) 
model (and associated ecosystem models) at different locations on 
the North Slope. In particular, Penn State has contributed signifi- 
cantly to extrapolation efforts by developing techniques which can 
be used to initialize conditions for model input either through direct 
measurement (e.g., slope and aspect) and GlS-based simulation 
models (e.g., drainage basin characterization). As stated in the 
R4D Phase II Research Plan, the long-term objectives of this pro- 
gram are: (1) to determine effects and to develop models based 
on ecosystem disturbances commonly created by energy develop- 
ment so that appropriate, cost-effective measures can be utilized to 
minimize deleterious disturbances; and (2) to extend the results to 
other arctic and alpine areas which are important because of likely 
impact from energy development. It is this second long-term objec- 
tive which relates most directly to Penn State’s work. 


10340 (DOE/MC/29467-3475) Decontamination Systems In- 
formation and Research Program: Quarterly technical 
progress report, January 1—March 31, 1993. National Research 
Center for Coal and Energy, Morgantown, WV (United States). Apr 
1993. 133p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-92MC29467. Order Number 
DE94006446. Source: OSTI; NTIS; INIS; GPO Dep. 

This reports reports the progress/efforts performed on six techni- 
cal projects: 1. systematic assessment of the state of hazardous 
waste clean-up technologies; 2. site remediation technologies 
(SRT):drain- enhanced soil flushing for organic contaminants re- 
moval; 3. SRT: in situ bio-remediation of organic contaminants; 4. 
excavation systems for hazardous waste sites: dust control meth- 
ods for in-situ nuclear waste handling; 5. chemical destruction of 
polychlorinated biphenyls; and 6. development of organic sensors: 
monolayer and multilayer self-assembied films for chemical sen- 
sors. 


10341 (DOE/MC/29467-3559) A systematic assessment of 
the state of hazardous waste clean-up technologies: Quarterly 
technical progress report, April 1—June 30, 1993. Berg, M.T.; 
Reed, B.E.; Gabr, M. National Research Center for Coal and En- 
ergy, Morgantown, WV (United States). Jul 1993. 307p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC21- 
92MC29467. Order Number DE94005790. Source: OSTI; NTIS; 
INIS; GPO Dep. 

West Virginia University (WVU) and the US DOE Morgantown 
Energy Technology Center (METC) entered into a Cooperative 
Agreement on August 29, 1992 entitled "Decontamination Systems 
Information and Research Programs.” Stipulated within the Agree- 
ment is the requirement that WVU submit to METC a series of 
Technical Progress Report for Year 1 of the Agreement. This report 
reflects the progress and/or efforts performed on the following nine 
technical projects encompassed by the Year 1 Agreement for the 
period of April 1 through June 30, 1993: Systematic assessment of 
the state of hazardous waste clean-up technologies; site remedia- 
tion technologies — drain-enhanced soil flushing (DESF) for organic 
contaminants removal; site remediation technologies — in situ biore- 
mediation of organic contaminants; excavation systems for 
hazardous waste sites; chemical destruction of polychlorinated 
biphenyls; development of organic sensors — monolayer and multi- 
layer self-assembled films for chemical sensors; Winfield lock and 
dam remediation; Assessments of Technologies for hazardous 
waste site remediation — non-treatment technologies and pilot scale 
test facility implementation; and remediation of hazardous sites 
with stream reforming. 


10342 


(DOE/OR-01-1169-D1) Postconstruction report for 
the mercury tanks interim action at the Oak Ridge Y-12 Plant, 
Oak Ridge, Tennessee. Voskuil, T.L. Martin Marietta Energy Sys- 
tems, Inc., Oak Ridge, TN (United States). Sep 1993. 146p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC05-840S21400. (Y/ER-93-D1). Order 

DE94002752. Source: OSTI; NTIS; INIS; GPO Dep. 
Three underground concrete settling tanks (tanks 2101-U, 2104- 

U, and 2100-U) at the Y-12 Plant on the Oak Ridge Reservation in 


Number 
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Oak Ridge, Tennessee, contained contaminated sludges contribut- 
ing mercury to the Upper East Fork Poplar Creek (UEFPC). These 
tanks were cleaned out as an interim action under the Comprehen- 
sive Environmental Response, Compensation, and Liability Act as 
part of the Reduction of Mercury in Plant Effluent subproject. Clean- 
ing out these tanks prevented the sludge that had settled in the 
bottom from resuspending and carrying mercury into UEFPC. Tanks 
2104-U and 2100-U were returned to service and will continue to 
receive effluent from buildings 9201-4 and 9201-5. Tank 2101-U 
had been abandoned and its effluent redirected to Tank 2100-U 
during previous activities. This interim action permanently sealed 
Tank 2101-U from the storm sewer system. Upon removal of mate- 
rials and completion of cleanup, inspections determined that the 
project's cleanup criteria had been met. The structural integrity of 
the tanks was also inspected, and minor cracks identified in tanks 
2101-U and 2104-U were repaired. This project is considered to 
have been completed successfully because it met its performance 
objectives as addressed in the Interim Record of Decision and the 
work plan: to remove the waste from the three storage tanks; to 
ensure that the tanks were cleaned to the levels specified; to re- 
turn tanks 2100-U and 2104-U to service; to isolate Tank 2101-U 
permanently; and to manage the wastes in an appropriate fashion. 


10343 (DOE/RL-93-56-2) Quarterly report of RCRA ground- 
water monitoring data for period April 1, 1993 through June 
30, 1993. Jungers, D.K. Westinghouse Hanford Co., Richland, WA 
(United States). Oct 1993. 504p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94004496. Source: OSTI; NTIS; GPO Dep. 

Hanford Site interim-status groundwater monitoring projects are 
conducted as either background, indicator parameter evaluation, or 
groundwater quality assessment monitoring programs. This report 
contains data from Hanford Site groundwater monitoring projects. 
Westinghouse Hanford Company (WHC) manages the RCRA 
groundwater monitoring projects for federal facilities on the Hanford 
Site. Project management, specifying data needs, performing qual- 
ity control (QC) oversight, managing data, and preparing project 
sampling schedules are all parts of this responsibility. Pacific 
Northwest Laboratory (PNL) administers the contract for analytical 
services and provides groundwater sampling services to WHC for 
the RCRA groundwater monitoring program. This quarterly report 
contains data received between May 24 and August 20, 1993, 
which are the cutoff dates for this reporting period. This report may 
contain not only data from samples collected during the April 
through June quarter but also data from earlier sampling events 
that were not previously reported. 


10344 (EGG—11265-2039) Relative abundance of desert 
tortoises on the Nevada Test Site. Rautenstrauch, K.R.; 
O'Farrell, T.P. EG and G Energy Measurements, Inc., Las Vegas, 
NV (United States). [1993]. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC08-93NV11265. Order 
Number DE94006484. Source: OSTI; NTIS; INIS; GPO Dep. 

Seven hundred fifty-nine transects having a total length of 1,191 
km were walked during 1981-1986 to determine the distribution 
and relative abundance of desert tortoises (Gopherus agassizii) on 
the Nevada Test Site (NTS). The abundance of tortoises on NTS 
was low to very low relative to other populations in the Mojave 
Desert. Sign of tortoises was found from 880 to 1,570 m elevation 
and was more abundant above 1,200 m than has been reported 
previously for Nevada. Tortoises were more abundant on NTS on 
the upper alluvial fans and slopes of mountains than in valley bot- 
toms. They also were more common on or near limestone and 
dolomite mountains than on mountains of volcanic origin. 


10345 (ESH-EMS—930261) Environmental Protection De- 
partment’s well inventory (through the second quarter of 
1993). Westinghouse Savannah River Co., Aiken, SC (United 
States); Exploration Resources, Inc., Athens, GA (United States). 
Sep 1993. 225p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94003868. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is an inventory of the wells recorded in Environmen- 
tal Protection Department/Environmental Monitoring Section (EPD/ 
EMS) documents since the startup of the Savannah River Site 
(SRS) and includes wells monitored by special request and SRS 


ERA Vol. 19, No. 4 369 





54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


research wells. The purpose of this report is as follows: to provide 
a historical record of the wells that EPD/EMS has monitored; to 
provide a document containing a list of wells that are currently in 
the EPD/EMS Groundwater Monitoring Program; to provide perti- 
nent information about all wells listed in EPD/EMS documents. 


10346 (EUR-13574(V.1), pp. 371-396) Comparative analysis 
of chemical forms of long-lived radionuclides and their migra- 
tion and transformation in the environment following 
the Kyshtym and Chernobyl accidents. Konoplev, A.V.; 
Bobovnikova, T.!. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1991. (CONF-9010134—-: Seminar on 
comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). 
In Seminar on Comparative assessment of the environmental 
impact of radionuclides released during three major nuclear acci- 
dents: Kyshtym, Windscale, Chernobyl. Vol. 1. 606p. Order 
Number DE94612954. Source: OSTI; NTIS (US Sales Only); INIS. 
This paper presents data from systematic research into the 
chemical forms of occurrence of long-lived radionuclides in atmo- 
spheric fallout, soils, and bed sediments and suspended particles 
in water bodies in contaminated regions of the Soviet Union after 
the Chemobyl accident. The work concentrates on the ratios 
between the different forms of the most ecologically hazardous ra- 
dionuclides °°Sr and '°’Cs. The main specific feature of Chernobyl 
fallout was the presence of fuel particles, and this is what deter- 
mined its subsequent behaviour, such fuel particles being found 
mostly in the zone close to the Chernobyl NPP. In the initial years 
following the accident the main feature of soil contamination within 
the 30-km zone around the Chernobyl NPP was the large propor- 
tion of non-exchangeable forms present as compared to Kyshtym 
contamination and global fallout. This was due to the nature of the 
atmospheric fallout, as more than 70% of the '87Cs and more than 
85% of the ®°Sr in the fallout in the town of Chernobyl was in non- 
exchangeable forms, whereas the radionuclide fallout in Kyshtym 
mainly comprised soluble compounds. The difference in the forms 
of occurrence of the radionuclides in the environment caused dif- 
ferences in their migratory properties (coefficients of washout, 
dispersion and distribution) and prevailing migratory patterns. We 
analyse the mechanisms behind changes in chemical forms in the 
environment, and determine rate coefficients for the main pro- 
cesses involved in the transformation of chemical forms from one 
to another. This work highlights the need to take account of the 
processes involved in the transformation of radionuclide forms 
when studying and modelling radionuclide propagation. (author). 


10347 (EUR-13574(V.1), pp. 397-419) Behaviour of Pu-239 
and Pu-240 in soils following the southern Urals and Cher- 
nobyl accidents. Paviotskaya, F.|.; Goryachenkova, T.A.; 
Yemelyanov, V.V.; Kazinskaya, |.E.; Korobova, E.M.; Myasoyedov, 
B.F. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (CONF-9010134-: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 1. 606p. Order Number DE94612954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In addition to determining the plutonium content of soils we 
focused our attention on studying its forms of occurrence and mi- 
gration in topsoil, comparing the data obtained with other sources 
relating to plutonium deposition on the earth's surface. The study 
revealed that plutonium is quickly and lastingly absorbed by soils, 
and that its distribution between water-soluble, exchangeable, mo- 
bile, amorphous and silicate forms (as well as between the various 
components of organic and inorganic soil matter) is determined by 
soil type and deposition source. It was shown that plutonium distri- 
bution and migration in the landscape and soils is determined by 
their location, type, genetic structure, species of vegetation and 
other natural factors, as well as forms of uptake and occurrence in 
soils. We established zones of plutonium removal and plutonium 
presence in geochemical barriers. We evaluated plutonium removal 
from the surface horizons of various types of soil, and established 
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that such layers are cleansed naturally, mainly via vertical migra- 
tion through the soil profile. The data obtained on the forms of 
plutonium occurrence and distribution in soils helped explain the 
observed processes and mechanisms governing its migration in the 
soil profile, leading us to conclude that "Southern Urals” and 
"Chernobyl” plutonium does not behave in a specific way: such be- 
haviour depends both on the forms of occurrence and 
landscape-geochemical conditions. The only difference could be in 
the rate of migration of plutonium when it is deposited on topsoil 
together with finely dispersed fuel particles. (author). 


10348 (EUR-13574(V.1), pp. 449-463) Agricultural aspects 
of the radiation situation in the areas contaminated by the 
southern Urals and Chernobyl accidents. Prister, B.S. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. (CONF-9010134—: Seminar on comparative assessment of 
the environmental impact of radionuclides released during three 
major nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxem- 
bourg (Luxembourg), 1-5 Oct 1990). In Seminar on Comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl. Vol. 1. 606p. Order Number DE94612954. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Being different in nature, the accidents in the Southern Urals and 
at Chernobyl gave rise to radiation situations with own specific 
features, affecting, in particular, agricultural activities in the contam- 
inated area. The main specific features of the Chernobyl accident 
were the vast scale of contamination, the large contamination gra- 
dients even at considerable distances from the accident site, the 
heterogeneity of radioactive fallout distribution at micro-level, the 
inconsistent nature of changes in soil contamination levels, and 
separation of the radionuclides from the fallout. In spite of the fun- 
damental differences in the chemical character of the types of 
radioactive fallout, the radionuclides of 9°Sr and 19’Cs were in both 
cases readily available for assimilation by plant root systems. In 
both the Southern Urals and the Ukraine the coefficients of ra- 
dionuclide build-up in soils with identical agrochemical properties 
fall within the observation accuracy limits. As a result of the Cher- 
nobyl accident, light soils of soddy-podzolic composition were 
subjected to the greatest contamination, their radionuclide build-up 
coefficients being 8-15 times higher than those of the chernozem 
soils in the Southern Urals. An abnormally high level of radiocae- 
sium accumulation was observed in meadow grasses, which 
explains the leading role of milk contamination in the radiation situ- 
ation on private holdings. (author). 


10349 


(EUR-—13574(V.2), pp. 1101-1117) A system approach 
to transport of radionuclides in forest ecosystems. Berg, M.T. 
(Pittsburgh Univ., PA (United States)); Schell, W.R.; Myttenaere, C. 
Commission of the European Communities, Luxembourg (Luxem- 


bourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Wide scale deposition of radionuclides over Europe from the 
Chernobyl accident has required detailed investigations of the ef- 
fected regions. Our initial studies of generic forest ecosystems 
revealed a lack of understanding of the transfer and cycling of ra- 
dionuclides and their resulting risks to man. To assess the radiation 
hazard from the forest ecosystem pathway we must determine if 
the forest acts as a source or sink for deposited radionuclides. This 
paper presents our progress on a system approach used to evalu- 
ate pathways of radionuclides deposited on forest ecosystems. The 
approach considers relevant pathways and processes required in 
assessing the radiation dose risks to man. (author). 


10350 (EUR-14411, pp. 185-255) Long lived radionuclides 
in the environment, in food and in human beings. Fisenne, |.M. 
(United States Department of Energy, New York, NY (United 
States)). Commission of the European Communities, Luxembourg 





(Luxembourg). 1993. In Fifth International Symposium on the natu- 
ral radiation environment. 282p. Order Number DE94608870. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Our limited knowledge and understanding of the behavior of the 
naturally occurring radionuclides in the environment, food and man 
have relied heavily on the skills of radiochemists. The purpose of 
this document is to lend an appreciation of the role of the radio- 
chemist in programs designed to establish the concentration of 
uranium, thorium, radium and @'°Pb in a variety of sample matri- 
ces. Part | discusses the purposes and strategies for collection of 
environmental and human tissue samples, chemical and measure- 
ment methods, quality assurance and reporting of results. Part Il 
summarizes our present knowledge on the concentrations of Ura- 
nium and Thorium Series radionuclides in the environment, diet 
and man. (author). 183 refs., 11 tabs., 6 figs. 


10351 (EUR-—14743) Complexation of Np(V) in aqueous so- 
lutions. Askarieh, M.M. (imperial Coll. of Science and Technology, 
London (United Kingdom)); Hansford, M.!.; Staunton, S.; Rees, 
L.V.C. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. 82p. Contract FI1W/0147. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Various parameters affecting the diffusion coefficient of neptu- 
nium (V) in clay systems have been studied; e.g. clay mineralogy, 
the charge compensating cation in the clay, the ionic strength of a 
background perchlorate solution and the presence of three organic 
ligands. Several well established techniques have been employed 
to obtain stability constants for the neptunium systems; Np(V) 
EDTA and Np(V)/citrate, Np(V)/Aldrich Humic Acid (AHA), Np(V)/ 
Gorleben Hulic Acid (GHA) and for the uranium systems U(VI)/ 
EDTA, U(Vl)/citrate and U(VI)/AHA. The experimental techniques 
employed were UV/visible spectroscopy, polarography, solvent ex- 
traction and ion exchange. (author). 50 refs., 24 figs., 9 tabs. 


10352 (EUR-14877) Oklo working group meeting. Von Mar- 
avic, H. (Commission of the European Communities, Brussels 
(Belgium)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. 199p. (CONF-9204280—-: 2. Joint 
CEC-CEA Progress Meeting of the Oklo Working Group, Brussels 
(Belgium), 6-7 Apr 1992). Source: OSTI; NTIS (US Sales Only); 
INIS. 

Natural analogue studies have been carried out for several years 
in the framework of the European Community's R and D pro- 
gramme on radioactive waste; and within its recent fourth five-year 
programme on 'Management and storage of radioactive waste 
(1990-94)’ the Community is participating in the Oklo study, natural 
analogue for transfer processes in a geological repository. The 
Oklo project is coordinated by CEA-IPSN (F) and involves laborato- 
ries from several CEA directorates (IPSN, DTA and DCC) which 
collaborate with other institutions from France: CREGU, Nancy; 
CNRS, Strasbourg and ENSMD, Fontainebleau. Moreover, insti- 
tutes from non-EC member States are also taking part in the Oklo 
study. The second joint CEC-CEA progress meeting of the Oklo 
Working Group was held in April 1992 in Brussels and gave the 
possibility of reviewing and discussing progress made since its first 
meeting in February 1991 at CEA in Fontenay-aux-Roses. About 
40 participants from 15 laboratories and organizations coming from 
France, Canada, Gabon, Japan, Sweden and the USA underline 
the great interest in the ongoing research activities. The meeting 
focused on the different tasks within the CEC-CEA Oklo project 
concerning (i) field survey and sampling, (ii) characterization of the 
source term, (iii) studies of the petrographical and geochemical 
system, and (iv) studies of the hydrogeological system and hydro- 
dynamic modelling. (author) 17 papers are presented. 


10353 (EUR-14877, pp. 9-14) Oklo, natural analogue for 
transfer processes in a geological repository: an overview. 
Chapuis, A.M. (CEA Centre d'Etudes de Fontenay-aux-Roses, 92 
(France). Inst. de Protection et de Surete Nucieaire); Blanc, P.L. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. (CONF-9204280—-: 2. Joint CEC-CEA Progress 
Meeting of the Oklo Working Group, Brussels (Belgium), 6-7 Apr 
1992). In Oklo working group meeting. 199p. Order Number 
DE94612684. Source: OSTI; NTIS (US Sales Only); INIS. 

The uranium ore body in Oklo is a unique subject in the world, 
as natural fission reactions occurred there two billion years ago. It 
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provides opportunities for the study of natural analogy with deep 
radioactive waste disposal, specially radionuclide mass transfer 
processes to the surface. The ongoing program is co-funded by 
the CEC, and it involves several directorates in the CEA, that is to 
say the IPSN, plus DTA and DCC. Other, non-CEC agencies also 
take part in the studies, such as SKB (Sweden), AECL and 
ONTARIO-HYDRO (Canada). It can be subdivided into several dif- 
ferent tasks: (1) In situ sampling, in close collaboration with the 
mining company (C.O.M.U.F., Compagnie des Mines d’Uranium de 
Franceville, Mounana, Gabon). (2) Study and characterization of 
the source term (mostly in CEA laboratories). (3) Studies on the 
geochemical systems ruling the migrations, implying collaboration 
between CEA laboratories and other institutions: CREGU (Centre 
de Recherches sur la Geologie des matieres premieres minerales 
et energetiques, formerly "de |'Uranium”, Nancy), Centre de 
Geochimie de la Surface (CNRS, Strasbourg), and Ecole Nationale 
Superieure des Mines de Paris (ENSMP, Centre de Geologie Gen- 
erale et Miniere and Centre diInformatique Geologique, 
Fontainebleau). (4) Modelling: Part of the modelling will take place 
in each laboratory involved, but the final coupling of models will be 
the responsibility of IPSN and ENSMP. (author). 1 fig. 


10354 (EUR-14877, pp. 37-44) Migration of radioelements 
around the new nuclear reactors at Oklo: petrological and 
geochemical results. Menet-Dressayre, C. (CEA Centre d’Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Direction du Cycle 
du Combustible); Menager, M.T. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. (CONF-9204280-: 
2. Joint CEC-CEA Progress Meeting of the Oklo Working Group, 
Brussels (Belgium), 6-7 Apr 1992). In Oklo working group meeting. 
199p. Order Number DE94612684. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Samples from a new natural reactor of Oklo (zone 10) have 
been investigated with the aim of specifying possible elemental mi- 
grations into its close surroundings. The mineralogy demonstrates 
the occurrence of a redox front at the boundary of the reactor. We 
show first that significant migration of rare earths and uranium took 
place on a decimetric scale around the reactor and that secondary 
phases (both clay minerals, carbonates filling fissures and acces- 
sory minerals such as zircon) are responsible for their subsequent 
immobilization within the rock. (author). 2 refs., 1 fig., 3 tabs. 


10355 (EUR-14877, pp. 71-80) Hydrogeology of the Oklo- 
Okelobondo site. Gurban, |. (Ecole Nationale Superieure des 
Mines, 75 - Paris (France)); Ledoux, E.; Blanc, P.L.; Escalier des 
Orres, P.; Bourguet, L. Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. (CONF-9204280—: 2. Joint CEC- 
CEA Progress Meeting of the Oklo Working Group, Brussels 
(Belgium), 6-7 Apr 1992). In Oklo working group meeting. 199p. 
Order Number DE94612684. Source: OSTI; NTIS (US Sales Only); 
INIS. 


This study gives an account of all the hydrogeological data from 
the Oklo-Okelobondo site obtained so far. This hydrogeological 
overview has led to the proposal of a hydrodynamic flow pattern 
for the system and the choice of a study area as a basis for a pre- 
liminary modelling of groundwater flow and solute transport in the 
far field. (author). 5 refs., 4 figs. 


10356 (EUR-14877, pp. 81-99) Far field hydrogeochemisiry 
in the Oklo reactor area (Gabon). Toulhoat, P. (CEA Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. Stockage Dechets); Gallien, J.P.; L’Henoret, P. Commission 
of the European Communities, Luxembourg (Luxembourg). 1993. 
(CONF-9204280-—: 2. Joint CEC-CEA Progress Meeting of the 
Oklo Working Group, Brussels (Belgium), 6-7 Apr 1992). In Oklo 
working group meeting. 199p. Order Number DE94612684. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the frame of a general study of the Oklo natural reactor, which 
takes into account the natural analogue aspect, a complete hydro- 
geological and hydrogeochemical study is undertaken. The 
partners of this study are the following: - Section de geochimie, 
CEA (France): P. Toulhoat, J.P. Gallien, P. L’Henoret, V. Moulin 
(groundwater chemistry and colloids). - Ecole des Mines de Paris 
(CIG, Fontainebleau) E. Ledoux, |. Gurban (hydrogeology and 
modelling) - SKB and Conterra AB (Sweden) J.A.T. Smellie, A. 
Winberg (hydrogeology, isotope geochemistry). The aim of this 
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study is to try to understand and to characterize the possible mobi- 
lization of elements or isotopes when groundwaters come in 
contact with nuclear reaction zones. The first step of the study is 
presented here, which comprises a general geochemical and hy- 
drodynamical characterization of the site. In this presentation, the 
site of Bagombe is also mentioned as it has been confirmed as 
sector in which nuclear fission reactions occurred as in Oklo. (au- 
thor). 10 refs., 6 figs., 6 tabs. 


10357 (EUR-14877, pp. 101-116) Analysis of waters from 
the Oklo reactor area: preliminary results on the content of or- 
ganic substances and colloids. Moulin, V. (CEA Centre d'Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. Stock- 
age Dechets); Vilarem, J.P. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. (CONF-9204280—: 
2. Joint CEC-CEA Progress Meeting of the Oklo Working Group, 
Brussels (Belgium), 6-7 Apr 1992). In Oklo working group meeting. 
199p. Order Number DE94612684. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The migration of radionuclides, in a nuclear waste disposal in 
geological formation, depends in part on the physico-chemical 
forms of the radioelements present in the natural aquifer. In partic- 
ular, the presence of colloids (entities defined as dispersed 
particles with size of 1 nm-1 um) may alter the speciation of ra- 
dioelements and hence, change their behaviour. Their mobility may 
be enhanced or decreased by sorption or complexation reactions. 
These colloids may be inorganic particles (silicates, _ silico- 
aluminates, metallic hydroxides, etc) or organic particles (such as 
humic substances constituted by humic and fulvic acids). More- 
over, these colloids may exist in different natural systems (e.g. 
surface, marine and groundwaters) often associated with humic 
substances. The evaluation of the importance of colloids in the 
dissemination of radioactivity necessitates, in particular, the deter- 
mination of their concentration in the waters sampled on the site, 
and their characterization (composition, size). In the framework of 
a general study of the Oklo natural reactor, a complete hydrogeo- 
chemical and hydrogeological study is undertaken. Preliminary 
studies on the colloid content of different water samples from the 
Oklo reactor area have been performed to complete the study of 
the groundwater chemistry presented by Toulhoat et al. (1991, 
1992). These complementary studies have, as objectives, to evalu- 
ate: - the occurrence of colloids by scanning electron microscopy 
(after ultrafiltration) and by photon correlation spectroscopy, -the 
occurrence of organic materials by the analysis of the total organic 
carbon content. (author). 4 refs., 8 figs. 


10358 (EUR-14877, pp. 117-129) A first attempt at model- 
ling groundwater flow and mass transport in the far field. 
Gurban, |. (Ecole Nationale Superieure des Mines, 75 - Paris 
(France)); Ledoux, E.; Raimbautt, |.; Blanc, P.L.; Escalier des Or- 
res, P. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. (CONF-9204280-: 2. Joint CEC-CEA 
Progress Meeting of the Oklo Working Group, Brussels (Belgium), 
6-7 Apr 1992). In Oklo working group meeting. 199p. Order Num- 
ber DE94612684. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this study is to identify and then to model the 
present transfer of groundwater which might set in motion elements 
produced in the reaction zone. Consequently, the first stage of this 
study consisted of a hydrochemical overview of the Oklo- 
Okelobondo site into which all previous and current information, 
gathered during missions in September 1990 and June 1991 was 
integrated. In the second stage of the study, a preliminary hydrody- 
namic model was built. In a plausible context and based on the 
collected data, the study area, the drainage of the domain and the 
aquifer layers were defined and a conceptual hydrogeological flow 
pattern proposed. The data made it possible to begin the hydrody- 
namic modelling of current migration basing it on a pattern of 
groundwater circulation and bearing in mind the morphology of the 
soil surface and of the geological strata and taking into account the 
first results of the hydrochemical analyses. (author). 7 refs., 1 tab. 


10359 (EUR-14877, pp. 143-152) Oklo stable isotopes. 
Jakubick, A.T. (Ontario Hydro Research Lab., Toronto, ON 
(Canada)); O’Neill, J.A.; Gnoyke, R.; Thomas, G.F. Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
(CONF-9204265-: Migration of radionuclides in the geosphere 
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meeting, Brussels (Belgium), 9-10 Apr 1992). In Oklo working 
group meeting. 199p. Order Number DE94612684. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is generally accepted that the fission reactions at Oklo resulted 
in convective circulation of the water heated up in the reactor 
zones. These convective currents were likely the main cause for 
the redistribution of some of the uranium of the reactor zones and 
most of the migration of the fission products possibly occurred at 
this stage. In order to derive generic conclusions applicable to the 
problems of nuclear waste disposal one has to identify the pattern 
of circulation of the convective currents and relate the observed 
distribution of elements around the reactor zones to the patterns 
left behind by the paleohydrogeological regime. The objective of 
this project is to discern and delineate the pathways of elemental 
migration by determining the deuterium and oxygen signature in 
the rocks confining the reactor zones. Furthermore the stable iso- 
tope analysis provides insights regarding water-rock interaction. In 
pursuit of this objective the Toronto team is concentrating on mea- 
surements of deuterium while F. Gauthier-Lafaye of Strasbourg is 
responsible for the analysis of the oxygen isotopes. In the final 
synthesis of the results beyond the main objective we intend to 
evaluate the differences in migration between the various members 
of the decay chains by means of a semi-analytical 3 dimensional 
model. (author). 8 refs., 1 fig., 1 tab., 2 appendices. 


10360 (EUR-14877, pp. 153-166) X-ray photoelectron spec- 
troscopic study of a sample from a natural fission reactor at 
Oklo, Gabon. Sunder, S. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment); Sar- 
gent, F.P.; Miller, N.H. Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. (CONF-9204280-: 2. Joint CEC- 
CEA Progress Meeting of the Oklo Working Group, Brussels 
(Belgium), 6-7 Apr 1992). In Oklo working group meeting. 199p. 
Order Number DE94612684. Source: OSTI; NTIS (US Sales Only); 
INIS. 

X-ray photoelectron spectroscopy (XPS) was used to study a 
sample from a natural fission reactor, reaction zone number 13, at 
Oklo (Gabon). Peaks due to uranium, oxygen, carbon, lead, silicon, 
calcium, aluminum, sulfur thorium and bismuth were seen in the 
XPS spectra. High-resolution spectra were recorded for the U, Pb, 
O, and C bands to determine the chemical state of these elements. 
The oxidation state of uranium in the sample is predominantly U**, 
with a U®+/U* ratio of about 0.11. Lead was in the +2 oxidation 
state. The carbon signal indicated the presence of organic carbon, 
while the oxygen bands indicated the presence of water. The sig- 
nificance of the results for nuclear fuel waste management is 
discussed, (author). 27 refs., 7 figs., 2 tabs. 


10361 (EUR-14877, pp. 167-175) Geochemical behaviour of 
fissiogenic Rb, Sr, Cs and Ba in SF84 (zone 10). Hidaka, H. 
(Tokyo Metropolitan Univ. (Japan)); Holliger, P. Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. (CONF- 
9204280-: 2. Joint CEC-CEA Progress Meeting of the Oklo 
Working Group, Brussels (Belgium), 6-7 Apr 1992). In Oklo working 
group meeting. 199p. Order Number DE94612684. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In order to estimate the geochemical behaviour of fission 
products in the Oklo reactor and to determine the various charac- 
teristics of the reactor, isotopic measurements of many elements 
(Rb, Sr, Zr, Mo, Ru, Pd, Ag, Cd, In, Sn, Te, Ba and REE) are be- 
ing carried out with thermal ionization mass spectrometer. Our 
attention in this report is focused only on alkali and alkaline earth 
elements from SF84 (Zone 10) samples. Until now, some isotopic 
studies have been performed to search for fissiogenic Rb, Sr, Cs 
and Ba of Oklo samples, but with little success. The extremely low 
retentivity in the reactor and the presence of high abundances of 
natural elements make the isotopic compositions of Rb, Sr and Ba 
little anomalous. (author). 7 refs., 3 figs., 2 tabs. 


10362 (EUR-14877, pp. 189-194) Effects of organic matter 
on the containment of uranium and fissiogenic isotopes in the 
Oklo natural reactors. Nagy, B. (Arizona Univ., Tucson, AZ 
(United States). Dept. of Geosciences). Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. (CONF- 
9204280—-: 2. Joint CEC-CEA Progress Meeting of the Oklo 
Working Group, Brussels (Belgium), 6-7 Apr 1992). In Oklo working 





group meeting. 199p. Order Number DE94612684. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Several of the Proterozoic natural fission reactors at Oklo in the 
Republic of Gabon contain abundant organic matter. Organic 
petrography including reflectance measurements, Rock-Eval pyroly- 
sis, microfocused-laser Raman _ spectrometry, pyrolysis-gas 
chromatography-organic mass spectrometry, pyrolysis-high resolu- 
tion organic mass spectrometry, ion microprobe and thermal 
ionization isotope mass spectrometry, backscattered scanning elec- 
tron microscopy and electron microprobe analyses were used to 
characterize the organic matter and its associated minerals in and 
in the vicinity of the organic-rich reactors 7-9. Non-uraniferous or- 
ganic samples distant from the reactors were also examined by 
most of these analytical techniques. There are two types of organic 
matter in the natural reactors and in the distant sedimentary rocks: 
solid bitumen and kerogen. Both of these organic substances con- 
sist of a condensed aromatic hydrocarbon macromolecular matrix 
which contains dispersed fine-grain size, cryptocrystalline graphite. 
Liquid bitumen was generated during criticality through reaction 
mechanisms involving water at elevated temperatures. Later the 
liquid bitumen became a solid. The liquid bitumen helped to reduce 
U(VI) to U(IV) from aqueous solutions, resulting in the precipitation 
of uraninite which incorporated fissiogenic isotopes. These uraninite 
crystals were coated and enclosed in bitumen, which held them im- 
mobile after its solidification. This mechanism prevented 75U and 
fission product losses for long periods of time. Organic matter in 
the natural reactors and uranium ores have a less tightly bound 
macromolecular matrix than organics in the non-uraniferous and 
distant sedimentary rocks, but the looser molecular matrix did not 
hinder *55U and fission product retention. (author). 19 refs., 2 tabs. 


10363 (FNAL-TM—1850) Data collection for groundwater 
study. Wehmann, A.A.; Malensek, A.J.; Elwyn, AJ.; Moss, K.J.; 
Kesich, P.M. Fermi National Accelerator Lab., Batavia, IL (United 
States). 30 Nov 1993. 56p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. Order Num- 
ber DE94004653. Source: OSTI; NTIS; INIS; GPO Dep. 

Supporting data for a recent groundwater study at Fermilab are 
collected together in one document, and are described in the con- 
text of how they were obtained and how they were used in the 
study. 


10364 (FZR-93-15, pp. 55-56) Mining relics as sources of 
natural radioactivity. Pt. 2: Release of radon from uranium mill 
tailings. Baraniak, L. (Research Center Rossendorf, Inc., Inst. of 
Radiochemistry (Germany)); Mende, A. Forschungszentrum 
Rossendorf e.V. (FZR), Rossendorf bei Dresden (Germany). May 
1993. In Institute of Radiochemistry. Annual report 1992. 107p. 
Order Number DE94738387. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication MILL TAILINGS/natural radioactivity; 
RADON 222/natural radioactivity; RADON 222/radiation monitoring; 
URANIUM; MINING; RADIUM 226; DAUGHTER PRODUCTS; 
FEDERAL REPUBLIC OF GERMANY; DIFFUSION; RISK AS- 
SESSMENT; SPOIL BANKS 


10365 (FZR-93-15, pp. 59-60) A simple balance for weath- 
ering of rocks in a rockpile. Geipel, G. Forschungszentrum 
Rossendorf e.V. (FZR), Rossendorf bei Dresden (Germany). May 
1993. In Institute of Radiochemistry. Annual report 1992. 107p. 
Order Number DE94738387. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication PYRITE/oxidation; URANIUM ORES/ 
leaching; URANIUM ORES/weathering; SPOIL BANKS; MILL TAIL- 
INGS; PYRITE; OXIDATION; SULFURIC ACID; LEACHING; 
WEATHERING 


10366 (FZR-93-15, pp. 63-64) Distribution of some ra- 
dionuclides in the rockpile 250 in Schlema. Geipel, G. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). May 1993. in Institute of Radiochemistry. Annual 
report 1992. 107p. Order Number DE94738387. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication SPOIL BANKS/radioactivity; RADIOACTIV- 
ITY; MILL TAILINGS; SPATIAL DISTRIBUTION; RADIUM 226; 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


THORIUM 230; BISMUTH 214; LEAD 210; THORIUM 234; ISO- 
TOPE RATIO; THORIUM 227; URANIUM 235; URANIUM 238 


10367 (GSF-2/93) Isotope geochemistry of sulfur in forest 
solls and in new groundwater below forest soils. Mayer, B. 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany). Inst. fuer Hydrologie; Muenchen Univ. 
(Germany). Fakultaet fuer Geowissenschaften. Apr 1993. 194p. (in 
German). Order Number DE94739122. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The isotope geochemistry of sulphur in aerobic forest soils and 
new groundwater below forest soils was investigated for the pur- 
pose of investigating the transport and transformation behaviour of 
sulfate in the water-unsaturated zone. The effects of hydredynamic 
and biogeochemical processes on the development of seepage 
water sulfate isotopes between depositions and groundwater were 
investigated by means of laboratory experiments, profile studies, 
lysimeter experiments, and field studies in order to determine the 
sulphur conversion processes. Dissolved sulphur from precipitates, 
seepage water, creek water and groundwater, as well as sulphur 
extracted from soil samples, were precipitated in the form of 
BaSO, or AgS2, decomposed thermally into SO2 or COz, and the 
34S/82S and 1'80/'SO isotope ratios were determined by mass 
spectrometry. (orig.) 


10368 (HW-9372) Meteorological consultation, March 19, 
1948. Parker, H.M. Hanford Works, Richland, WA (United States). 
1 Apr 1948. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94006077. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD RESERVATION/meteorology; 
SOILS/contamination, METEOROLOGY; PARTICULATES; RA- 
DIOACTIVE EFFLUENTS; SAND; RADIATION TRANSPORT; 
WIND; SOILS; CONTAMINATION 


10369 (INIS-GB-511) HMIP Monitoring Programme radioac- 
tive substances report for 1990. Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
Mar 1992. 54p. Order Number DE94613297. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The programme of environmental monitoring of radioactive 
substances in England and Wales during 1990, was completed sat- 
isfactorily under the auspices of Her Majesty’s Inspectorate of 
Pollution. The programme concentrates on monitoring activity 
levels in environmental materials which might result in radiation ex- 
posure of the public from non-food pathways. The programme acts 
as a check on site operator’s returns and provides independent 
data on the environmental impact of authorised disposals of ra- 
dioactive wastes and on radiation doses to critical groups of the 
public. This report presents the data from this continuing monitor- 
ing programme. The monitoring was carried out at installations 
controlled by British Nuclear Fuels PLC, Nuclear Electric the United 
Kingdom Atomic Energy Authority, Amersham International PLC, 
the Ministry of Defence, at two non-nuclear sites which use tritium, 
the works of Capper Pass Ltd who carry out lead smelting and at 
several landfill sites where controlled buried of low-level radioactive 
wastes is carried out. (Author). 


10370 (INIS-mf-13765, pp. C9-C10) Ra 226 and Pb 210 con- 
centration ratios in terrestrial and wetland plants on inactive 
and abandoned uranium mill tailings in Canada. Kalin, M. (Boo- 
jum Research Ltd., Toronto, ON (Canada)); Smith, M.P. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. LEAD 210/root absorption; RADON 226/ 
root absorption; CATTAILS; GRAMINEAE; HERBS; SHRUBS; 
TREES; WETLANDS 


10371 (INIS-mf-13790) Environmental radiation monitoring 
of the IRT-2000 research reactor in Sofia. Determination of 
cesium-137 and cesium-134 in soils, plants and waters for the 
period 1985-1992. Bogoeva, L.; Mishev, |.; Jovchev, M.; 
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Radicheva, M.; Sariev, D.; Apostolova, M.; Shekherov, L. Bylgar- 
ska Akademiya na Naukite, Sofia (Bulgaria). Inst. za Yadrena 
Izsledvaniya i Yadrena Energetika. 1993. 8p. (In Bulgarian). 
(CONF-9305325-: 2. conference on metrology assurance of 
nuclear energy: from theory to practical applications, Varna (Bul- 
garia), 30 May - 1 jun 1993). Order Number DE94615813. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The activities of Cs-137 and Cs-134 have been measured by 
means of a gamma spectrometer with Ge(Li) detector after a stan- 
dard treatment of each sample, developed in the Laboratory of 
Radiation Dosimetry, INRNE-BAS. The data regarding the concen- 
trations of 87Cs and '*Cs demonstrate an enhance, reaching its 
peak values for the vicinity of the IRT-2000 Sofia reactor after April 
1986. Obviously the Chernobyl accident is the reason for this fact. 
The absence of similar increases later proves the lack of any con- 
tribution of the research reactor in the environmental contamination 
with fission products such as cesium-137 and cesium-134. (au- 
thor). 


10372 (INIS-mf-14155, pp. 37-41) Transfer of radiosilver 
(Ag-110m) in the food chain. Handl, J. Niedersaechsisches Inst. 
fuer Radiooekologie, Hannover (Germany). 1993. 123p. (in Ger- 
man). In 1992 annual report of the Lower Saxony Institute of 
Radioecology at Hannover University. Order Number 
DE94738321. Source: OSTI; NTIS (US Sales Only); INIS. 
Following the Chernobyl accident, Ag-110m (Half-life: 250 days) 
has been reported in some important components of the terrestrial 
environment such as pasture vegetation and pasture animals. A re- 
view of the available literature showed that the behaviour of silver 
in the terrestrial environment is relatively poorly understood. A re- 
search programme to study the behaviour of Ag-110m along the 
soil - vegetation - animal - man pathway was therefore initiated. In 
an in-vivo study in cooperation with the Institute of Animal Hus- 
bandry and Animal Behaviour, Mariensee with pigs the transfer of 
Ag-110m from feed to animal tissues was followed for 30 days us- 
ing Ag-110m labelled meat as feed. The observation has not yet 
been finished. After the evaluation of all measurements, transfer 


factors animal tissue/feed as well as the biological half-life for Ag- 
110m in animal organs will be determined. (orig /BBR) 


10373 (INIS-mf-14155, pp. 43-56) Investigations on the 
sorption behaviour of radioiodine in soil. Paetzold, G.; Sachse, 
R. Niedersaechsisches Inst. fuer Radiooekologie, Hannover (Ger- 
many). 1993. 123p. (in German). In 1992 annual report of the 
Lower Saxony Institute of Radioecology at Hannover University. 
Order Number DE94738321. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the framework of a project supported by the Federal Ministry 
of Environment (BMU) on the migration of radioiodine in soils, a 
variety of single parameters influencing the sorption processes 
have been investigated. With help of batch experiments evidence 
was found for the participation of soil microorganisms in the sorp- 
tion of radioiodine. Partial sterilization of soils, obtained by 
irradiation with Co-60 or fumigation with chloroform, shows a con- 
siderable reduction in iodine distribution ratios as compared to 
untreated controls. An addition of glucose to the batch electrolyte 
immediately at the start of the experiments also reduces the sorp- 
tion of radioiodine. The catabolic process of glucose decomposition 
is coupled to the reduction in oxygen partial pressure and 
stimulates the growth of anaerobic microorganisms. This effect dis- 
appears after the aeration with oxygen. Furthermore, experiments 
in oxygen or nitrogen atmospheres show high or low distribution 
ratios, respectively. In the case of nitrogen the reduction of sorp- 
tion can be neutralized by reaeration. The application of antibiotics 
like streptomycin or cycloheximid which act on bacteria or fungi, re- 
spectively, exhibits reduced distribution ratios as compared to the 
untreated controls. The reduction of cycloheximid is stronger indi- 
cating that fungi take part in sorption processes more than bacteria 
do. Tests with soils sterilized by irradiation exclude a direct partici- 
pation of the antibiotics. Soil samples with artificially modified 
pH-values (pH 3 or pH 8) show decreased distribution ratios as 
compared to the control samples (pH 6,5). The higher ratios are 
found in experiments with decreased pH. As fungi are more 
tolerant against decreased pH-values than bacteria, it can be con- 
cluded, that they are more involved in sorption processes. It must 
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be noted that humic acids become soluble in alkaline environ- 
ments, and hence potential bonding sites for iodine may be less 
available. (Abstract Truncated) 


10374 (INIS-mf-14155, pp. 57-66) Investigations on humic 
substances from two different soil-types and their influence 
on the migration of radioiodine. Jakob, D. Niedersaechsisches 
Inst. fuer Radiooekologie, Hannover (Germany). 1993. 123p. (in 
German). In 1992 annual report of the Lower Saxony Institute of 
Radioecology at Hannover University. Order Number 
DE94738321. Source: OSTI; NTIS (US Sales Only); INIS. 

In a project, financially supported by the BMU, the influence of 
physical, physicochemical, and biological processes on migration 
and plant-availability of iodine-129 in different soil-types (orthi- 
humic gleysol and allochthone soil) are investigated. In order to 
evaluate the influence of humic substances on the mobility of io- 
dine, these compounds have been extracted with different solvents 
as a first step of planned investigations. Fulvic acids were obtained 
by soil extraction with distilled water, whereas humic acids were 
precipitated with hydrochloric acid after extracting the soil with a 
mixture of sodiumhydroxide and sodiumpyrophosphate. In the first 
case the resulting soil is reduced in fulvic acid concentration. The 
profiles of orthi-humic gleysol (0-20 cm) were subdivided into 5-cm 
sections. The extraction of 100 g soil and the described purification 
(Jakob 1991) yielded humic acid contents of 6.8 g, 5.2 g, 4.7 g, 
and 5.8 g, respectively. In batch experiments the addition of fulvic 
acid led in both soil types to lower Ry-values as compared to the 
control sample, whereas after the addition of humic acid only the 
allochtone soil showed higher Ry-values. As a result of the reduc- 
tion of fulvic acid content by water extraction, the Rg-values of both 
soils were higher than those of untreated controls. Chromato- 
graphic tests on thin layer plates with reversed phase material 
(RP-8 and RP-18) were not successful, whereas the use of alu- 
miniumoxid on thin layer plates as well as in columns showed the 
possibility to fractionate humic acids. (orig.) 


10375 (INIS-mf-14155, pp. 67-76) Organophilic clay 
minerals as sorbents for radioactive and non-radioactive sub- 
stances. Bors, J. Niedersaechsisches Inst. fuer Radiooekologie, 
Hannover (Germany). 1993. 123p. (In German). In 1992 annual re- 
port of the Lower Saxony Institute of Radioecology at Hannover 
University. Order Number DE94738321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The sorption of radioiodide on organo-clay minerals was studied 
in order to improve the knowledge about the nature of the sorption 
mechanisms and to gain data for the optimization of sorption char- 
acteristics of the clay complexes. Especially the effects of the 
different particle size fractions of the clays and the incorporation 
rate of the alkylammoniumions was of interest. Clays and clay min- 
erals of different types and origins were studied. Using “*Ca** and 
125I— as tracers the ability to sorb cations and anions simultane- 
ously was investigated also. Furthermore it was tested, if 
organophilic clays possess sorptive capabilities for nonradioactive 
anionic contaminants like CI-, NO3— and SO,?-. The highest io- 
dide sorption (Rp-values) was detected in the fraction of 0.2-0.6 
pm of the HDPY*-cretaceous clay investigated. Smaller (<0.2 ym) 
and bigger (2.0-6.0 um) fractions showed considerably lower (up to 
1/10) sorption capacities. It is remarkable that the HDPY*t- 
cretaceous clay directly taken from the mineral deposit without any 
pretreatment was most effective in sorbing radioiodine in compari- 
son to montmorillonite, beidellite, vermiculite or to the commercial 
products Tixosorb and Tixogel VP (Suedchemie A.G., Moosburg). 
As was expected from experiments with partially exchanged HDPY- 
vermiculite ‘'5|- exhibited increasing and “5Ca®+ decreasing 
Rp-values with increasing HDPY* incorporation. Among the nonra- 
dioactive anions, the Cl— sorption differed from the behaviour of 
NO3~ and SO,4?- in dependence on their initial concentrations in 
the equilibrium solutions. These results are considered to be pre- 
liminary and need further experimental confirmation. (orig /BBR) 


10376 (INIS-mf-14162) Radioactive contamination of soils 
in Thuringia: Final report. Beckmann, C.; Faas, C. Bundesanstalt 
fuer Geowissenschaften und Rohstoffe (BGR), Hannover (Ger- 
many). Sep 1992. 123p. (in German). Sponsored by 





Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT UR1968B7. Order Number 
DE94738661. Source: OSTI; NTIS (US Sales Only); INIS. 

With 4 maps in annex. 

The regional gamma energy dose rate of Thuringia was mapped 
in order to be able to make a statement covering the whole region, 
and further develop a method to distinguish between anthropogeni- 
cally and geogenically caused gamma radiation percentages by 
means of a simple and economy-priced measuring technique. The 
gamma energy dose was measured over undisturbed grass- 
covered open space (1146 plots; plot=1 ha, 6-8 plots/100 km*) by 
a one- and three-channelled Nal scintillator. For quantitative deter- 
mination of radionuclides (Cs 137, Cs 134, K 40, Th 234, Ac 228) 
and main and trace elements (K, As, Co, Cs, Cu, Ni, Pb, Sr, Th, U 
and Zn), 138 soil samples (0-20 cm soil depth) were taken in a 
raster of 10x10 km, and analysed at a laboratory. The regional dis- 
tribution of radionuclides was shown in isoline maps. (orig.) 


10377 (IVL-B-1077) Project catalogue for the Gaardsjoen 
covered catchment experiment. Andersson, Ingvar (ed.). 
Swedish Environmental Research Inst., Goeteborg (Sweden). Nov 
1993. 83p. Order Number DE94740268. Source: OSTI; NTIS. 

In this project description, a few introductory pages outlines ear- 
lier experimental manipulation work performed in the lake 
Gaardsjoen area, and in this context reference is made to selected 
important papers, which will give a more detailed information about 
the extent of work in the area during more than 20 years of re- 
search. The following part of the paper is the catalogue, where all 
the 19 different scientific projects are presented in a standardized 
way. Objectives, short background, hypotheses and finally measur- 
ing programme with hints to methods etc and last, if applicable 
some notes on pretreatment investigation results. The co-ordinated 
research embrace projects on weathering, hydrology and hydro- 
geochemistry, detailed studies on deposition and fluxes of different 
elements and their fate within this typical coniferous forest ecosys- 
tem including some ecotoxicological studies. In the end hopefully 
both improving our interpretation and synthesizing the enormous 
mass of data collected to an conceptual understanding of the com- 
plexity of the system and its response to the air pollutant loading 
currently severely stressing these systems. The results of our col- 
laborative research will continuously be published in international 
scientific journals, but there will also be complementary information 
in the form of brief annual reports etc. jointly published. As appen- 
dices are details of the logistic outline and the addresses of all 
participating scientists and technicians presented. 83 refs, 23 figs 


10378 (IVL-B-1124) Clover as biological indicator for ambi- 
ent ozone in Sweden. Pihl Karlsson, G. (Swedish Environmental 
Research Inst., Gothenburg (Sweden)); Pleijel, H.; Skaerby, L.; Er- 
icson, Lars. Swedish Environmental Research Inst., Goeteborg 
(Sweden). Nov 1993. 26p. (In Swedish). Order Number 
DE94743529. Source: OSTI; NTIS. 

During the summer 1993 subterranean clover (Trifolium subterra- 
neum) was used as biological indicator for ambient ozone. Clover 
was cultivated on 18 sites in Sweden. For this particular year the 
ozone damage to clover has been very limited, mainly due to ex- 


ceptional low ozone concentrations during the summer. 4 figs, 9 
tabs 


10379 (JAERI-M-93-185) Influence of humic acid on migra- 
tion of Co, Sr and "Cs in coastal sandy soil. Tanaka, 
Tadao (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Ni Shiwei. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Oct 1993. 25p. Order Num- 
ber DE94737933. Source: OSTI; NTIS; INIS. 

Sorption and migration experiments were performed by both 
batch and column methods, to study influence of humic acid com- 
plexing on the mobility of ©°Co, ®5Sr and '’Cs in a coastal sandy 
soil. The study focuses on a correlation between molecular-weight 
of dissolved humic acid and ability of the complexing with the ra- 
dionuclides in liquid phase. Dissolved humic acid was complexed 
with ©Co and ®Sr. The interaction ability of ©°Co was indepen- 
dent of molecular-weight of humic acid, while that of Sr 
depended on. The mobility of ®°Co increased under the condition 
with coexistence of humic acid as well as its sorption ratio de- 
creased. The distribution profile of molecular-weight of °°Co was 
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kept at a constant in the solution before and after the sorption 
experiment, due to completing the sorption and complexation equi- 
librium. The mobility of 85Sr increased under the condition with 
coexistence of humic acid, in spite of the sorption ratio of ®=Sr was 
not affected by the coexistence. Such contradiction was caused by 
different kinetics between the batch and column methods. The 
sorption ability and mobility of '°7Cs were not affected by the coex- 
istence of the humic acid. (author). 


10380 (KFK-5118) The behaviour of iodine in the compart- 
ments soil, plant and air. Pel, E. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Hauptabteilung Sicherheit; Karlsruhe 
Univ. (T.H.) (Germany). Fakultaet fuer Chemie. Feb 1993. 150p. 
(In German). Order Number DE94745995. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Within the framework of this study, several investigations were 
carried out into the behaviour of iodine in the soil-plant-air system. 
Particular attention was given to the mechanisms determining io- 
dine transfer from soil to plant. Measurements of iodine contents in 
the soil, plants and individual parts of plants were as important an 
aim of this study as was the identification of factors possibly 
contributing to an abundant iodine uptake into plants. In view of io- 
dine’s role as an element essential to the health of both humans 
and animals, widely cultured forage crops and useful plants were 
investigated in this connection. As the relevant literature quotes un- 
usually high contents of the substance for a number of foodstuffs 
based on plants, these were included in the studies for iodine con- 
tents. (orig.) 


10381 (LA-12675-MS) Depleted uranium investigation at 
missile impact sites in White Sands Missile Range. Van Etten, 
D.M.; Purtymun, W.D. Los Alamos National Lab., NM (United 
States). Jan 1994. 49p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94005929. Source: OSTI; NTIS; GPO Dep. 

An investigation for residual depleted uranium was conducted at 
Pershing missile impact sites on the White Sands Missile Range. 
Subsurface core soil samples were taken at Chess, Salt Target, 
and Mine Impact Sites. A sampling pump was installed in a moni- 
toring well at Site 65 where a Pershing earth penetrator was not 
recovered. Pumping tests and water samples were taken at this 
site. Chess Site, located in a gypsum flat, was the only location 
showing elevated levels of depleted uranium in the subsurface soil 
or perched groundwater. Small fragments can still be found on the 
surface of the impact sites. The seasonal flooding and near sur- 
face water has aided in the movement of surface fragments. 


10382 (LA-UR-93-2673) LRAD, semiconductor, and other 
radiation detectors applied to environmental monitoring for al- 
pha and beta contamination. MacArthur, D.W.; Bower, K.E. Los 
Alamos National Lab., NM (United States). [1993]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940436-2: 4. international meeting on 
nuclear thermal hydraulics, operations and safety, Taipei (Taiwan, 
Province of China), 3-6 Apr 1994). Order Number DE93018462. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The very short range of alpha particles in air (typically 2 to 3 cm) 
has severely limited the utility of traditional alpha monitors for 
detecting and identifying small amounts of alpha-producing con- 
tamination in soil, water, and other materials. Monitors based on 
the traditional alpha detector technology are often hard-pressed to 
meet continually increasing sensitivity requirements. The long- 
range alpha detector (LRAD) avoids the distance restriction by 
detecting the ions produced by the interaction of alpha particles 
with air, rather than the alpha particles directly. The ions are swept 
into an ion detector either by a moving air current (generated by a 
fan) or a weak electric field. The LRAD is limited by the distance 
the ions can travel in the ~5-s ion lifetime (1 to 100 m), rather than 
by the several-centimeter range of the alpha particles. The LRAD 
can be used to perform sensitive (less than 10 disintegrations per 
minute per 100 cm?) field scans of large surface areas (ranging 
from hundreds of square meters of concrete floor to thousands of 
square meters of soil). Since the “active” element in a LRAD is a 
solid-metal ion collection plate, the detector is relatively inexpen- 
sive, easy to service, and quite rugged. However, the LRAD 
cannot supply any spectroscopic information to help identify the 
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contaminant. Semiconductor, ionization chamber, and other types 
of particle detector can generate clean spectra from small samples 
of material and identify trace amounts of surface contamination. 
These detectors are rugged enough to use routinely in a mobile 
laboratory for isotope identification of “hot spots” located by the 
LRAD system. This detector combination has applications to field 
beta-particle monitoring (such as would result from tritium contami- 
nation) as well as alpha particle detection. 


10383 (NEI-SE-139) Redistribution of Cs-137 in sediments 
caused by sediment movements. Konitzer, K. Uppsala Univ. 
(Sweden). Dept. of Limnology. 1992. 24p. (In Swedish). Order 
Number DE94613143. Source: OSTI; NTIS; INIS. 

Cs-137 is the radioecologically most important radionuclide that 
reached the Nordic countries after the Chernobyl accident, as the 
isotope has a long physical half life and is efficiently accumulated 
by organisms. In a forest lake, situated in central Sweden, the hori- 
zontal and vertical distribution of Cs-137 activities in the lake 
sediment were investigated together with sediment characteristics, 
to illustrate the course of recovery and sediment movements. Cs- 
137 has a strong affinity for particulate matter and about 99% of the 
total cesium content of lakes is now considered to be sedimentary 
bound, but is still redistributed by sedimentological processes. Re- 
suspension of particulate matter maintains high concentrations of 
cesium both in the water column and at the sediment surface, and 
is of crucial importance for the amount of the cesium pool that is 
biologically available and also for the time of a lakes recovery. Due 
to the high affinity of cesium for particulate matter it is possible to 
point at areas characterized by erosion, transportation or accumu- 
lation of particulate matter. Resuspension and redistribution have 
been seen to be of importance in the lake, probably due to wave 
induced erosion and bioturbation in shallow areas, and focusing of 
the particulate matter towards deeper areas. Mixing of the sedi- 
ment has also been seen to be extensive in large parts of the lake, 
but the cesium profiles in the deepest protected parts of the lake 
are still fully reflecting the short event of radioactive fallout 1986. 


10384 (NERI-TR-35) Rural ozone measurement in Den- 
mark, 1985-89. Hertel, O.; Hovmand, M.F. Danmarks 
Miljoeundersoegelser, Roskilde (Denmark). Dec 1991. 23p. Order 
Number DE94740164. Source: OSTI; NTIS. 

Ozone measurements were performed at two forest sites in Den- 
mark. The sites were 250 km apart. From a station in West Jutland 
(56 deg. 17’, 8 deg. 26’) ozone results from the period mid 
1985-1989 were obtained and are reported here. One year mea- 
surements, 1989, were obtained from a station in North Zealand 
(55 deg. 57’, 12 deg. 21’), and results from this site are highly cor- 
related with the other site. The measurements show a pronounced 
maximum in ozone concentrations during spring and summer with 
highest one hour mean concentrations between 80 and 100 ppb. 
The diurnal variation shows a maximum ozone level between 1400 
h and 1800 h, most pronounced during spring and summer. The 
obtained results are in agreement with earlier reported data from 
other European locations and confirm that ozone levels with phyto- 
toxic potentials are exceeded at Danish monitoring sites. (au) 


10385 (ORNL/FTR-4828) Travel to Italy to participate at 
the International Geosphere- Biosphere Programme-Global 
Change and Terrestrial Ecosystem Symposium: Foreign trip 
report, October 15-26, 1993. O'Neill, E.G. Oak Ridge National 
Lab., TN (United States). 5 Nov 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94003555. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

An invited paper was presented at a working group at the Inter- 
national Geosphere-Biosphere Programme-Global Change & 
Terrestrial Ecosystem Symposium, “Terrestrial Ecosystem Re- 
sponses to Elevated COz2,” in San Miniato, Italy. The topic of the 
paper was the “Decomposition of Foliar Hardwood Litter Produced 
under CO. Enrichment.” The meeting was attended by approxi- 
mately 30 invited scientists from Europe and North America who 
are currently involved in ecosystem-level research investigating re- 
sponses of terrestrial systems to elevated CO.. The traveler also 
participated in the Forest Ecosystem Working Group whose charge 
was to assess and synthesize the current state of knowledge on 
forest ecosystem responses to rising COp. 
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10386 (ORNL/GWPO-006) A case study of optimization in 
the decision process: Siting groundwater monitoring wells. 
Cardwell, H.; Huff, D.; Douthitt, J.; Sale, M. Oak Ridge National 
Lab., TN (United States). Dec 1993. 45p. Sponsored by USDOE, 
Washington, DC (United States);Oak Ridge Inst. for Science and 
Education, TN (United States). DOE Contract AC05-840R21400. 
(ORNL/M-3221). Order Number DE94005444. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Environmental Science Division Publication No. 4183. 

Optimization is one of the tools available to assist decision mak- 
ers in balancing multiple objectives and concerns. In a case study 
of the siting decision for groundwater monitoring wells, we look at 
the influence of the optimization models on the decisions made by 
the responsible groundwater specialist. This paper presents a 
multi-objective integer programming model for determining the 
location of monitoring wells associated with a groundwater pump- 
and-treat remediation. After presenting the initial optimization 
results, we analyze the actual decision and revise the model to in- 
corporate elements of the problem that were later identified as 
important in the decision-making process. The results of a revised 
model are compared to the actual siting plans, the recommenda- 
tions from the initial optimization runs, and the initial monitoring 
network proposed by the decision maker. 


10387 (ORNL/TM—12392) Proceedings of a joint US-Japan 
Seminar in the Environmental Sciences. DeAngelis, D.L. (ed.) 
(Oak Ridge National Lab., TN (United States)); Teramoto, E. (ed.); 
Neergaard, D.A. (ed.). Oak Ridge National Lab., TN (United 
States). Nov 1993. 244p. Sponsored by National Science 
Foundation, Washington, DC (United States). DOE Contract ACO5- 
840R21400. (CONF-8804344—: Joint United States-Japan seminar 
in the environmental sciences, Honolulu, HI (United States), 24-30 
Apr 1988). Order Number DE94004727. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Environmental Sciences Division Publication No. 4124. 

The Joint US-Japan Seminar in the Environmental Sciences was 
based on the premises that questions remain concerning the fac- 
tors that control many of the regularities observed in ecological 
communities and that increased collaboration between researchers 
in the United States and Japan can contribute to answering these 
questions. The papers included in this report resulted from the 
Seminar. These papers as well as workshop discussions summa- 
rized here outline the main issues that face theoretical ecology 
today. The papers cover four different areas of theoretical ecology: 
(1) individual species adaptations, (2) ecological community-food 
web interactions, (3) food web theory, and (4) concepts related to 


the ecosystem. Individual projects are processed separately for the 
databases. 


10388 (PNL-8683) Environmental data for calendar year 
1992: Surface and Columbia River. Bisping, L.E.; Woodruff, R.K. 
Pacific Northwest Lab., Richland, WA (United States). Jun 1993. 
397p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94003148. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory publishes an annual environmental 
report for the Hanford Site each calendar year. The Hanford Site 
Environmental Report for Calendar Year 1992 describes the Site 
mission and activities, general environmental features, radiological 
and chemical releases from operations, status of compliance with 
environmental regulations, status of programs to accomplish com- 
pliance, and environmental monitoring activities and results. The 
report includes a summary of offsite and onsite environmental 
monitoring data collected during 1992 by PNL’s Environmental 
Monitoring Program. Appendix A of that report contains data sum- 
maries created from raw surface and river monitoring data. This 
volume contains the actual raw data used to create the summaries. 
Ground-water monitoring data are available in a separate volume 


(Hanford Site Environmental Data for Calendar Year 1992—Ground 
Water). 


10389 (PNL-8800) Hanford wells. Chamness, M.A.; Merz, 
J.K. Pacific Northwest Lab., Richland, WA (United States). Aug 
1993. 451p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94003538. Source: OSTI; NTIS; INIS; GPO Dep. 





Records describing wells located on or near the Hanford Site 
have been maintained by Pacific Northwest Laboratory and the op- 
erating contractor, Westinghouse Hanford Company. In support of 
the Ground-Water Surveillance Project, portions of the data con- 
tained in these records have been compiled into the following 
report, which is intended to be used by those needing a con- 
densed, tabular summary of well location and basic construction 
information. The wells listed in this report were constructed over a 
period of time spanning almost 70 years. Data included in this re- 
port were retrieved from the Hanford Envirorunental Information 
System (HEIS) database and supplemented with information not 
yet entered into HEIS. While considerable effort has been made to 
obtain the most accurate and complete tabulations possible of the 
Hanford Site wells, omissions and errors may exist. This document 
does not include data on lithologic logs, ground-water analyses, or 
specific well completion details. 


10390 (PNL-8868) A quantitative method for groundwater 
surveillance monitoring network design at the Hanford Site. 
Meyer, P.D. Pacific Northwest Lab., Richland, WA (United States). 
Dec 1993. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94005380. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the Environmental Surveillance Program at the Han- 
ford Site, mandated by the US Department of Energy, hundreds of 
groundwater wells are sampled each year, with each sample typi- 
cally analyzed for a variety of constituents. The groundwater 
sampling program must satisfy several broad objectives. These ob- 
jectives include an integrated assessment of the condition of 
groundwater and the identification and quantification of existing, 
emerging, or potential groundwater problems. Several quantitative 
network desip objectives are proposed and a mathematical opti- 
mization model is developed from these objectives. The model 
attempts to find minimum cost network alternatives that maximize 
the amount of information generated by the network. Information is 
measured both by the rats of change with respect to time of the 
contaminant concentration and the uncertainty in contaminant con- 
centration. In an application to tritium monitoring at the Hanford 
Site, both information measures were derived from historical data 
using time series analysis. 


10391 (PNL—8882) Eielson Air Force Base OU-1 baseline 
risk assessment. Jarvis, M.T.; Jarvis, T.T.; Van Houten, N.C.; 
Lewis, R.E. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1993. 496p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94001087. Source: OSTI; NTIS; INIS; GPO Dep. 

This Baseline Risk Assessment report is the second volume in a 
set of three volumes for operable Unit 1 (OU-1). The companion 
documents contain the Remedial Investigation and the Feasibility 
Study. Operable Unit 1 (OU-1) is one of several groups of haz- 
ardous waste sites located at Eielson Air Force Base (AFB) near 
Fairbanks, Alaska. The operable units at Eielson are typically char- 
acterized by petroleum, oil, lubricant/solvent contamination, and by 
the presence of organics floating at the water table. In 1989 and 
1990, firms under contract to the Air Force conducted field studies 
to gather information about the extent of chemical contamination in 
soil, groundwater, and soil air pore space (soil gas) at the site. 
This report documents the results of a baseline risk assessment, 
which uses the 1989 and 1991 site characterization database to 
quantify the potential human health risk associated with past Base 
industrial activities in the vicinity of OU-1. Background data col- 
lected in 1992 were also used in the preparation of this report. 


10392 (PNL-8942) Habitat types on the Hanford Site: 
Wildlife and plant species of concern. Downs, J.L. (and others); 
Rickard, W.H.; Brandt, C.A. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1993. 69p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94004712. Source: OSTI; NTIS; GPO Dep. 

The objective of this report is to provide a comprehensive source 
of the best available information on Hanford Site sensitive and criti- 
cal habitats and plants and animals of importance or special 
status. In this report, sensitive habitats include areas known to be 
used by threatened, endangered, or sensitive plant or animal 
species, wetlands, preserves and refuges, and other sensitive 
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habitats outlined in the Hanford Site Baseline Risk Assessment 
Methodology. Potentially important species for risk assessment and 
species of special concern with regard to their status as threat- 
ened, endangered, or sensitive are described, and potential 
habitats for these species identified. 


10393 (PNL-8943) Rn3D: A finite element code for simulat- 
ing gas flow and radon transport in variably saturated, 
nonisothermal porous media: User’s manual, Version 1.0. Hol- 
ford, D.J. Pacific Northwest Lab., Richland, WA (United States). 
Jan 1994. 107p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE94006109. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a user's manual for the Rn3D finite element 
code. Rn3D was developed to simulate gas flow and radon trans- 
port in variably saturated, nonisothermal porous media. The Rn3D 
model is applicable to a wide range of problems involving radon 
transport in soil because it can simulate either steady-state or 
transient flow and transport in one-, two- or three-dimensions (in- 
cluding radially symmetric two-dimensional problems). The porous 
materials may be heterogeneous and anisotropic. This manual de- 
scribes all pertinent mathematics related to the governing, 
boundary, and constitutive equations of the model, as well as the 
development of the finite element equations used in the code. In- 
structions are given for constructing Rn3D input files and executing 
the code, as well as a description of all output files generated by 
the code. Five verification problems are given that test various 
aspects of code operation, complete with example input files, FOR- 
TRAN programs for the respective analytical solutions, and plots of 
model results. An example simulation is presented to illustrate the 
type of problem Rn3D is designed to solve. Finally, instructions are 
given on how to convert Rn3D to simulate systems other than 
radon, air, and water. 


10394 (PSI-93-06) Cellular automaton model of mass 
transport with chemical reactions. Karapiperis, T. (Paul Scherrer 
Inst. (PSI), Villigen (Switzerland)); Blankleider, B. Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). Oct 1993. 47p. Order Number 
DE94613144. Source: OSTI; NTIS; INIS. 

The transport and chemical reactions of solutes are modelled as 
a cellular automaton in which molecules of different species per- 
form a random walk on a regular lattice and react according to a 
local probabilistic rule. The model describes advection and diffu- 
sion in a simple way, and as no restriction is placed on the number 
of particles at a lattice site, it is also able to describe a wide variety 
of chemical reactions. Assuming molecular chaos and a smooth 
density function, we obtain the standard reaction-transport 
equations in the continuum limit. Simulations on one-and two- 
dimensional lattices show that the discrete model can be used to 
approximate the solutions of the continuum equations. We discuss 
discrepancies which arise from correlations between molecules and 
how these discrepancies disappear as the continuum limit is ap- 
proached. Of particular interest are simulations displaying long-time 
behaviour which depends on long-wavelength statistical fluctua- 
tions not accounted for by the standard equations. The model is 
applied to the reactions a + b ~@ c and a+ b — c with homoge- 
neous and inhomogeneous initial conditions as well as to systems 
subject to autocatalytic reactions and displaying spontaneous for- 
mation of spatial concentration patterns. (author) 9 figs., 34 refs. 


10395 (RFP-ENV-92) Rocky Flats Plant Site Environmental 
Report for 1992. Cirrincione, D.A.; Erdmann, N.L. (eds.). EG and 
G Rocky Flats, Inc., Golden, CO (United States). Rocky Flats 
Plant. [1992]. 352p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90RF62349. Order Number 
DE94005495. Source: OSTI; NTIS; INIS; GPO Dep. 

The Rocky Rats Plant Site Environmental Report provides sum- 
mary information on the plant’s environmental monitoring programs 
and the results recorded during 1992. The report contains a com- 
pliance summary, results of environmental monitoring and other 
related programs, a review of environmental remediation activities, 
information on external gamma radiation dose monitoring, and radi- 
ation dose estimates for the surrounding population. 


10396 


(RIG—21) Consequences of the Chernobyl accident 
in Styria. Mueller, H. (Technische Univ., Graz (Austria). Inst. fuer 
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Theoretische Physik und Reaktorphysik); Rabitsch, H. Verein zur 
Foerderung der Anwendung der Kernenergie, Graz (Austria). Reak- 
torinstitut. Mar 1993. 213p. (in German). Order Number 
DE94613145. Source: OSTI; NTIS (US Sales Only); INIS. 

We present results which document the contamination of Styria 
(Southern part of Austria) immediately after and in the years follow- 
ing the Chernobyl accident. The radioactivity and distribution of 
radionuclides in aerosols, rain water, soil, vegetation, animals and 
various samples of food are described in great detail. One of the 
key results is that the highest levels of contamination were found in 
two districts (Liezen, Deutschlandsberg), and the deposition rates 
for Cs-137 were determined to be in the range from 3 to about 80 
kBaq/m?. Of particular interest are studies concerning the migration 
and distribution of radionuclides in soil, the uptake of radiocesium 
by the aquatic vegetation and the existence of radionuclides in the 
natural ecosystem up to this day. Effective dose equivalents due to 
incorporated radiocesium was estimated to be 252.2 uSv for the 
adult population of Graz (capital of Styria) over the four years foll- 
wing the fallout. (authors) 17 papers are presented and are of INIS 
scope. 


10397 (RIG-21, pp. 27-43) Measurements of external radia- 
tion and activity. Mueller, H. (Technische Univ., Graz (Austria). 
Inst. fuer Theoretische Physik und Reaktorphysik); Rabitsch, H.; 
Oswald, K.; Wachmann, B.; Ninaus, W.; Kahr, G. Verein zur 
Foerderung der Anwendung der Kernenergie, Graz (Austria). Reak- 
torinstitut. Mar 1993. (In German). In Consequences of the 
Chemoby! accident in Styria. 213p. Order Number DE94613145. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Dose rates have been measured around the reactor institute in 
Graz, in a residential district, in a nursery school (sand-box) and at 
sites of different altitude (800-1400m). 


10398 (RIG—21, pp. 74-90) Radionuclides in agricultural 


soils in Styria (Austria). Meisel, S. (Technische Univ., Graz (Aus- 
tria). Inst. fuer Theoretische Physik und Reaktorphysik); Graller, P.; 
Kahr, G.; Ninaus, W.; Mueller, H. Verein zur Foerderung der An- 


wendung der Kernenergie, Graz (Austria). Reaktorinstitut. Mar 
1993. (In German). In Consequences of the Chemoby! accident in 
Styria. 213p. Order Number DE94613145. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The aim of this work was to quantitatively describe the partial 
processes in models of spread of radionuclides and trace elements 
in soils, their uptake through the roots to plants and to resolve ex- 
isting discrepancies. Depth distribution (0-30cm) in soil of cesium, 
ruthenium and potassium were measured in June 1986 and com- 
pared with that of bomb cesium. Also a comparison of Cs-137 


depth distribution in a wheat field over 1986, 1987 and 1988 is 
made. 


10399 (RIG—21, pp. 91-100) The medium-term behavior of 
Chernobyl cesium in the soil. Zeck, C. (Technische Univ., Graz 
(Austria). Inst. fuer Theoretische Physik und Reaktorphysik). Verein 
zur Foerderung der Anwendung der Kernenergie, Graz (Austria). 
Reaktorinstitut. Mar 1993. (In German). In Consequences of the 
Chemobyl accident in Styria. 213p. Order Number DE94613145. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Several soil samples were taken 1989-1991 from four different 
sites in Styria (Austria). Depth distributions (up to 50cm) of K-40, 
Sb-125, Cs-134 and Cs-137 were determined. The method of and 
the device for sample take are described. The use of a standard- 
ized procedure for sample take makes a comparison of the present 
results with those of 1986-1988 possible. 


10400 (RIG-21, pp. 101-114) Model of radioactive cesium 
behavior in the pond vegetation. Ahamer, G. (Technische Univ., 
Graz (Austria). Inst. fuer Theoretische Physik und Reaktorphysik); 
Mueller, H. Verein zur Foerderung der Anwendung der Kernen- 
ergie, Graz (Austria). Reaktorinstitut. Mar 1993. (In German). In 
Consequences of the Chernobyl accident in Styria. 213p. Order 
Number DE94613145. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to create a model of Cs-137 and Cs-134 migration into 
plants, a stock of about 2000 raw data were scrutinized by correla- 
tion analysis for parameters that really influence the transfer factor 
to plants and thus into the food chain. Six such parameters are re- 
tained, the rest omitted from the model. 
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10401 (RIG—21, pp. 115-130) Activity measurements on 
plants and sediments from several waters of Styria (Austria). 
Grabner, S. (Technische Univ., Graz (Austria). Inst. fuer Theoretis- 
che Physik und Reaktorphysik). Verein zur Foerderung der 
Anwendung der Kernenergie, Graz (Austria). Reaktorinstitut. Mar 
1993. (In German). In Consequences of the Chernobyl accident in 
Styria. 213p. Order Number DE94613145. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In 1988 and 1989 about 200 samples from plants and grounds 
of surface waters were investigated for contamination. An important 
factor are the properties of minerals in the pond ground. The 
amount of clay minerals and of organic materials are important for 
the uptake into plants. 


10402 (RIG—21, pp. 131-142) Contamination in various 
ecosystems after Chernobyl. Heinrich, G. (Technische Univ., 
Graz (Austria). Inst. fuer Theoretische Physik und Reaktorphysik); 
Willfurth, K.; Gries, A.; Mueller, H.; Oswald, K.; Schulte, R. Verein 
zur Foerderung der Anwendung der Kernenergie, Graz (Austria). 
Reaktorinstitut. Mar 1993. (In German). In Consequences of the 
Chernobyl accident in Styria. 213p. Order Number DE94613145. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Data on contamination of trees, fruit, lichen, moss and mush- 
rooms in different locations as of 1991 are given. Cs-137 and 
Sr-90 activities are compared. 


10403 (RIG-21, pp. 143-147) 1-131 activity in thyroid glands 
of cattle. Mueller, H. (Technische Univ., Graz (Austria). Inst. fuer 
Theoretische Physik und Reaktorphysik); Pletz, J.; Ninaus, W.; Os- 
wald, K. Verein zur Foerderung der Anwendung der Kernenergie, 
Graz (Austria). Reaktorinstitut. Mar 1993. (In German). In Conse- 
quences of the Chernobyl accident in Styria. 213p. Order Number 
DE94613145. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CATTLE/radiation monitoring; 
CHERNOBYLSK-4 REACTOR/reactor accidents; IODINE 131/ 
radioecological concentration; AUSTRIA; BUILDUP; CATTLE; THY- 
ROID; TIME DEPENDENCE 


10404 (RIG-21, pp. 164-178) Contamination of foodstuffs 
in Styria (Austria) by J-131 and Cs-137. Ninaus, W. (Technische 
Univ., Graz (Austria). Inst. fuer Theoretische Physik und Reaktor- 
physik); Kahr, G.; Oswald, K.; Mueller, H. Verein zur Foerderung 
der Anwendung der Kernenergie, Graz (Austria). Reaktorinstitut. 
Mar 1993. (In German). In Consequences of the Chemobyl acci- 
dent in Styria. 213p. Order Number DE94613145. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Cs-137 activities of various foodstuffs were measured from May 
to December 1986. Results from different sites are compared. In 


the particular case of blueberry there is a time series from 1985 to 
1992. 


10405 (RIG—21, pp. 179-195) Activity concentration of 
radioactive cesium in selected foodstuffs. Rabitsch, H. (Techni- 
sche Univ., Graz (Austria). Inst. fuer Theoretische Physik und 
Reaktorphysik); Oswald, K.; Ninaus, W. Verein zur Foerderung der 
Anwendung der Kernenergie, Graz (Austria). Reaktorinstitut. Mar 
1993. (in German). In Consequences of the Chernobyl accident in 
Styria. 213p. Order Number DE94613145. Source: OSTI; NTIS 
(US Sales Only); INIS. 

For milk there is a table showing Cs-137 monthly concentrations 
in Graz (Austria) from 1986 to 1992, and for bread one comparing 
the years 1987 to 1989. Other data are given additionally on Cs- 
134 and K-40 concentrations, and on beef. 


10406 (RIG—21, pp. 196-201) Additional effective equivalent 
dose to the adult population of Graz (Austria) due to incorpo- 
rated radioactive iodine and cesium. Rabitsch, H. (Technische 
Univ., Graz (Austria). Inst. fuer Theoretische Physik und Reaktor- 
physik); Kahr, G.; Feenstra, O. Verein zur Foerderung der 
Anwendung der Kernenergie, Graz (Austria). Reaktorinstitut. Mar 
1993. (In German). In Consequences of the Chernobyl accident in 
Styria. 213p. Order Number DE94613145. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Investigations on the J-137 content in thyroids and the Cs-137 
contents in the muscle tissues of deceased persons from the 





neighbourhood of Graz (Styria) are reported. Effective Cs-137, Cs- 
134 and K-40 doses to the population are given from May 1986 to 
April 1990. 


10407 (SAND—94-8216) Environmental characterization of 
soils and sediments: Progress report, part Il. Yang, N.Y.C. 
Sandia National Labs., Albuquerque, NM (United States). Jan 
1994. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. Order Number 
DE94006334. Source: OSTI; NTIS; INIS; GPO Dep. 

Elevated chromium level in the ground water at the SNL/CA site 
is a major concern. The author has developed an analytical 
methodology that allows one to identify the possible sources of the 
contamination. This methodology is focused on the integration of 
various analytical techniques to characterize physical and chemical 
properties of the soil samples from the contaminated area. The 
techniques include inductively coupled plasma spectroscopy (ICP), 
scanning electron microscopy (SEM), energy dispersive X-ray 
spectroscopy (EDS), X-ray diffraction spectroscopy (XRD), X-ray 
fluorescence spectroscopy (XRF), and electron microscopy with im- 
age analysis (EM/IA). This report describes the overall experimental 
approaches and findings for the soil samples from the area where 
the Cr-level was found to be elevated. Current findings suggest that 
the potential source of the Cr is the Cr-containing minerals that are 
present in natural abundance rather than externally introduced. In 
addition to chromium, other heavy metals, such as manganese, 
iron, and arsenic were also characterized and reported. 


10408 (SKB-TR-93-11) Post-glacial faulting in the Lans- 
jaerv area, Northern Sweden. Comments from the expert 
group on a field visit at the Molberget post-glacial fault area, 
1991. Stanfors, R. (ed.) (RS Consulting AB (Sweden)); Ericsson, 
L.O. Swedish Nuclear Fuel and Waste Management Co., Stock- 
holm (Sweden). May 1993. 91p. Order Number DE94613164. 
Source: OSTI; NTIS; INIS. 

Post-glacial faults have been recognized in the northern Baltic 
shield for several decades. It is important to evaluate whether such 
neotectonic movements can lead to new fracturing or decisively 
alter the geohydrological or geohydrochemical situation around a fi- 
nal repository for spent nuclear fuel. The post-glacial Lansjaerv 
fault was chosen for an interdisciplinary study because of its rela- 
tive accessibility. The goals of the study were to assess the 
mechanisms that caused present day scraps, to clarify the extent of 
any recent fracturing and to clarify the extent of any ongoing move- 
ments. All these objectives were reasonably met through a series 
of studies, which have been performed by SKB during 1986-1992 
in two phases. This report gives a summary of the first phase of 
the Lansjaerv study (1986-1989) and describes achievements that 
have been gained during the second phase of the study. As a final 
of the field-work in the Lansjaerv area a meeting combined with a 
field excursion was arranged by SKB in June 1991 for a group of 
international experts. Comments from the expert group on the ex- 
cursion and the overall Lansjaerv project are presented. One of the 
major conclusions is that the Lansjaerv post-glacial fault reactivated 
pre-existing old structures and that the causes of the post-glacial 
movements is a combination of plate tectonics and deglaciation. 


10409 (UCRL-50027-92) Environmental report 1992. Wilt, 
G.C. (ed.) (and others); Gallegos, G.M.; Wander, S.M. Lawrence 
Livermore National Lab., CA (United States). [1992]. 415p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE94005321. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Lawrence Livermore National Laboratory (LLNL), a US Depart- 
ment of Energy facility operated by the University of California, 
serves as a national resource of scientific, technical, and engineer- 
ing capability with a special focus on national security. During 1992, 
the Environmental Protection Department conducted sampling of 
air, sewage effluent, ground water, surface water, soil, vegetation 
and foodstuffs, and took measurements of environmental radiation. 
It performed more than 150,000 analyses of environmental sam- 
ples. The analytical results are summarized in the chapters that 
follow, along with evaluations of the impact of radioactive and non- 
radioactive materials, a discussion of the effects of LLNL operations 
on the environment, and a summary of the activities undertaken to 
comply with local, state, and federal environmental laws. 
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10410 (UCRL-LR-114125) Optimal groundwater remedia- 
tion using artificial neural networks and the genetic algorithm. 
Rogers, L.L. Lawrence Livermore National Lab., CA (United 
States). Aug 1992. 154p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93040855. Source: OSTI; NTIS; INIS; GPO Dep. 

An innovative computational approach for the optimization of 
groundwater remediation is presented which uses artificial neural 
networks (ANNs) and the genetic algorithm (GA). In this approach, 
the ANN is trained to predict an aspect of the outcome of a flow 
and transport simulation. Then the GA searches through realiza- 
tions or patterns of pumping and uses the trained network to 
predict the outcome of the realizations. This approach has advan- 
tages of parallel processing of the groundwater simulations and the 
ability to “recycle” or reuse the base of knowledge formed by these 
simulations. These advantages offer reduction of computational 
burden of the groundwater simulations relative to a more conven- 
tional approach which uses nonlinear programming (NLP) with a 
quasi-newtonian search. Also the modular nature of this approach 
facilitates substitution of different groundwater simulation models. 


10411 (WHC-SA-2110) Laboratory evaluation of the in situ 
chemical treatment approach to soil and groundwater remedi- 
ation. Thorton, E.C. (Westinghouse Hanford Co., Richland, WA 
(United States)); Trader, D.E. Westinghouse Hanford Co., Rich- 
land, WA (United States). Oct 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-931095—62: Department of Energy environmental remedia- 
tion conference, Augusta, GA (United States), 24-28 Oct 1993). 
Order Number DE94003096. Source: OSTI; NTIS; INIS; GPO Dep. 

Results of initial proof of principle laboratory testing activities 
successfully demonstrated the viability of the in situ chemical 
treatment approach for remediation of soil and groundwater con- 
taminated by hexavalent chromium. Testing activities currently in 
progress further indicate that soils contaminated with hexavalent 
chromium and uranium at concentrations of several hundred parts 
per million can be successfully treated with 100 ppM hydrogen sul- 
fide gas mixtures. Greater than 90% immobilization of hexavalent 
chromium and 50% immobilization of uranium have been achieved 
in these tests after a treatment period of one day. Activities associ- 
ated with further development and implementation of the in situ 
chemical treatment approach include conducting additional bench 
scale tests with contaminated geomedia, and undertaking scale-up 
laboratory tests and a field demonstration. This report discusses 
the testing and further development of this process. 


10412 (WHC-SD-EN-EV—027) Hydrogeology of the 100-N 
Area, Hanford Site, Washington. Hartman, M.J.; Lindsey, K.A. 
Westinghouse Hanford Co., Richland, WA (United States). 20 Dec 
1993. 196p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94006328. Source: OSTI; NTIS; INIS; GPO Dep. 

Hydrogeologic units beneath the 100-N Area include the vadose 
zone (primarily Hanford formation). The unconfined aquifer (upper 
Ringold Formation), a series of confined aquifers in the Ringold 
Formation, and a series of confined aquifers in the basalts and in- 
terbeds. The uppermost aquifer is an unconfined sand and gravel 
unit in the Ringold Formation. It is 40 to 50 ft thick. The base of the 
aquifer is a series of fine-grained units in the Ringold Formation. 
Groundwater flows toward the Columbia River beneath most of the 
100-N Area, except when river stage is high for extended periods 
of time. Groundwater chemistry has been affected by 100-N Area 
operations. Primary constituents of interest include: (1) °°Sr and 
tritium associated with the 1301-N and 1325-N sites, (2) sulfate 
and sodium associated with the 1324-N/NA site. and (3) petroleum 
products associated with leaks and spills between the N Reactor 
building and the river. Radionuclides are detectable in water flow- 
ing into the Columbia River from N-Springs. The most significant 
constituents in spring water are tritium-and °°Sr. Concentrations of 
these constituents have declined since 1987. These constituents 
have also been detected in river water immediately adjacent to the 
100-N Area, but are rapidly diluted below detection limits. 


10413 (WHC-SP-0660-Vol.1) Hanford Environmental Infor- 
mation System (HEIS) Operator’s Manual: Volume 1. Schreck, 
R.1. Westinghouse Hanford Co., Richland, WA (United States). Oct 


ERA Vol. 19, No. 4 379 





54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


1991. 1197p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94002471. Source: OSTI; NTIS; GPO Dep. 

The Hanford Environmental Information System (HEIS) is a con- 
solidated set of automated resources that effectively manage the 
data gathered during environmental monitoring and restoration of 
the Hanford Site. The HEIS includes an integrated database that 
provides consistent and current data to all users and promotes 
sharing of data by the entire user community. This manual 
describes the facilities available to the operational user who is re- 
sponsible for data entry, processing, scheduling, reporting, and 
quality assurance. A companion manual, the HEIS User’s Manual, 
describes the facilities available-to the scientist, engineer, or 
manager who uses the system for environmental monitoring, as- 
sessment, and restoration planning; and to the regulator who is 
responsible for reviewing Hanford Site operations against regula- 
tory requirements and guidelines. 


10414 (WINCO-11980) Contaminant resorption during soil 
washing. Gombert, D. Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls, ID (United States). [1993]. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-9308137-8: 1993 summer national American 
Institute of Chemical Engineers (AIChE) conference, Seattle, WA 
(United States), 15-18 Aug 1993). Order Number DE94000932. 
Source: OSTI; NTIS; INIS; GPO Dep. 

To evaluate the applicability of soil washing to a specific site re- 
quires some basic research in how contaminants are bound. Much 
can be learned from sequential extraction methodology based on 
micronutrient bioavailability studies wherein the soil matrix is chemi- 
cally dissected to selectively remove particular fixation mechanisms 
independently. This procedure uses a series of progressively more 
aggressive solvents to dissolve the principle phases that make up 
a soil, however, the published studies do not appear to consider 
the potential for a contaminant released from one type of site to re- 
sorb on another site during an extraction. This physical model 
assumes no ion exchange or adsorption at sites either previously 
occupied by other ions, or exposed by the dissolution. Therefore, 
to make engineering use of the sequential extraction data, the re- 
lease of contamination must be evaluated relative to the effects of 
resorption. Time release studies were conducted to determine the 
optimum duration for extraction to maximize complete destruction 
of the target matrix fraction while minimizing contaminant resorp- 
tion. Tests with and without a potassium brine present to inhibit 
cesium resorption indicated extraction efficiency could be en- 
hanced by as much as a factor of ten using the brine. 


10415 (WSRC-TR-93-395) H-Area Acid/Caustic Basin 
groundwater monitoring report: Second quarter 1993. Westing- 
house Savannah River Co., Aiken, SC (United States). Sep 1993. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94004442. Source: 
OSTI; NTIS; GPO Dep. 

During second quarter 1993, samples collected from the four 
HAC monitoring wells at the H-Area Acid/Caustic Basin received 
comprehensive analyses and turbidity measurements. The herbi- 
cide/pesticide suite for all four wells and gas chromatographic/ 
mass spectrometric volatile organic analyses requested for well 
HAC 3 were not performed due to clerical error at the laboratory. 
Monitoring results that exceeded the final Primary Drinking Water 
Standards (PDWS) or the Savannah River Site (SRS) flagging cri- 
teria or turbidity standard during the quarter are the focus of this 
report. Tritium exceeded the final PDWS in all four HAC wells dur- 
ing second quarter 1993. Aluminum exceeded its Flag 2 criterion in 
wells HAC 2, 3, and 4. Iron was elevated in wells HAC 1, 2, and 3. 
No well samples exceeded the SRS turbidity standard. 


10416 (WSRC-TR-93-396) F-Area/Caustic Basin Ground- 
water Monitoring Report: Second quarter 1993. Thompson, C.Y. 
Westinghouse Savannah River Co., Aiken, SC (United States). Sep 
1993. 67p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC09-89SR18035. Order Number 
DE94004032. Source: OSTI; NTIS; GPO Dep. 

During second quarter 1993, samples from the six FAC monitor- 
ing wells at the F-Area Acid/Caustic Basin were collected and 
analyzed for indicator parameters, groundwater quality parameters, 
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parameters indicating suitability as drinking water, and other con- 
stituents. One of the FAC piezometers was scheduled for these 
analyses but yielded only enough water for analysis of total organic 
carbon, volatile organics, and total activity. Analytical results that 
exceeded the final Primary Drinking Water Standards (PDWS) or 
the Savannah River Site (SRS) flagging criteria or turbidity stan- 
dard during the quarter are the focus of this report. Unlike last 
quarter, dichloromethane was not detected above the final PDWS 
in any of the wells. Gross alpha exceeded the final PDWS in all six 
wells. Nonvolatile beta was above its screening standard in upgra- 
dient well FAC 3. Aluminum and iron each exceeded Flag 2 criteria 
in all six wells. Total organic halogens exceeded the Flag 2 crite- 
rion in four wells, manganese in three, and radium-226 in one. 
Turbidity exceeded the SRS standard in wells FAC 3, 7, and 8. 


10417 (WSRC-TR-93-397) F- and H-area Sewage Sludge 
Application Sites: Groundwater monitoring report: Second 
quarter 1993. Westinghouse Savannah River Co., Aiken, SC 
(United States). Oct 1993. 58p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94004443. Source: OSTI; NTIS; INIS; GPO Dep. 

Samples from the four wells at the F-Area Sewage Sludge Appli- 
cation Site (FSS wells) and the three wells at the H-Area Sewage 
Sludge Application Site (HSS wells) are analyzed quarterly for con- 
stituents as required by South Carolina Department of Health and 
Environmental Control Construction Permit 12,076 and, as re- 
quested, for other constituents as part of the Savannah River Site 
Groundwater Monitoring Program. Annual analyses for other 
constituents, primarily metals, also are required by the permit. Cur- 
rently, no permit-required analytes exceed standards at the F- and 
H-Area Sewage Sludge Application Sites. Tritium and aluminum 
have been the primary nonpermit constituents exceeding standards 
at the F-Area Sewage Sludge Application Site. These constituents 
were not analyzed second quarter 1993. Other constituents also 
have exceeded standards at this site, but only sporadically, and 
none of those were analyzed second quarter 1993. 


10418 (WSRC-TR-93-570) F-Area Acid/Caustic Basin 
groundwater monitoring report: Third quarter 1993. Westing- 
house Savannah River Co., Aiken, SC (United States). Dec 1993. 
70p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94006650. Source: 
OSTI; NTIS; GPO Dep. 

During third quarter 1993, samples from the six FAC monitoring 
wells at the F-Area Acid/Caustic Basin were collected and ana- 
lyzed for indicator parameters, groundwater quality parameters, 
parameters indicating suitability as drinking water, and other con- 
stituents. One of the FAC piezometers was scheduled for these 
analyses but was dry. Analytical results that exceeded the final Pri- 
mary Drinking Water Standards (PDWS) or the Savannah River 
Site (SRS) flagging criteria or turbidity standard during the quarter 
are the focus of this report. Dichloromethane was detected above 
the final PDWS in four of the wells. Gross alpha exceeded the final 
PDWS in three wells. Aluminum exceeded its Flag 2 criterion in 
five wells. Manganese and iron exceeded standards in two wells 
each. Turbidity exceeded the SRS standard in wells FAC 3 and 8. 


10419 (WSRC-TR-93-571) H-Area Acid/Caustic Basin 
groundwater monitoring report: Third quarter 1993. Westing- 
house Savannah River Co., Aiken, SC (United States). Dec 1993. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94006651. Source: 
OSTI; NTIS; GPO Dep. 

During third quarter 1993, samples collected from the four HAC 
monitoring wells at the H-Area Acid/Caustic Basin received com- 
prehensive analyses and turbidity measurements. Monitoring 
results that exceeded the final Primary Drinking Water Standards 
(PDWS) or the Savannah River Site (SRS) flagging criteria or tur- 
bidity standard during the quarter are the focus of this report. 
Tritium exceeded the final PDWS and aluminum exceeded its Flag 
2 criterion in all four HAC wells during third quarter 1993. Iron was 
elevated in wells HAC 1, 2, and 3. Chromium was reported above 
the final PDWS in well HAC 2. Lead exceeded its Flag 2 criterion 
in HAC 1, specific conductance in HAC 3, and manganese in HAC 
3. No well samples exceeded the SRS turbidity standard. 





10420 (WSRC-TR-93-573) P-Area Acid/Caustic Basin 
groundwater monitoring report: Third quarter 1993. Westing- 
house Savannah River Co., Aiken, SC (United States). Dec 1993. 
56p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94006380. Source: 
OSTI; NTIS; GPO Dep. 

The six monitoring wells at the P-Area Acid/Caustic Basin are 
sampled quarterly as part of the Savannah River Site (SRS) 
Groundwater Monitoring Program and to comply with the terms of 
a consent decree signed May 26, 1988, by the US District Court 
(District of South Carolina, Aiken Division). During third quarter 
1993, samples from the monitoring wells were analyzed for indica- 
tor parameters, groundwater quality parameters, parameters 
characterizing suitability as a drinking water supply, and other con- 
stituents. Monitoring results that exceeded the final Primary 
Drinking Water Standards (PDWS) or the SRS flagging criteria or 
turbidity standard are discussed in this report. During third quarter 
1993, no constituents exceeded the final PDWS in wells at the P- 
Area Acid/Caustic Basin. Aluminum exceeded the SRS Flag 2 
criterion in wells PAC 1, 3, 4, and 5. lron exceeded the Flag 2 cri- 
terion in wells PAC 2, 3, 4, and 6. Manganese exceeded the Flag 
2 criterion in wells PAC 2, 3, 5, and 6. 


10421 (Y/SUB—93-99928C(Y22)/1) Fiscal year 1993 monitor- 
ing well installation program, Y-12 Plant, Oak Ridge, 
Tennessee. Science Applications International Corp., Oak Ridge, 
TN (United States); Oak Ridge Y-12 Plant, TN (United States). Sep 
1993. 337p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE94003685. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the well installation activities conducted 
during the federal fiscal year (FY) 1993 drilling program at the Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee. Synopses of monitoring 
well construction/well development, well location rationale, geologi- 
caVhydrological observations, quality assurance/quality control 
methods, and health and safety monitoring are included. 


10422 (Y/SUB—93-99928C(Y22)/2) Fiscal year 1993 well 
plugging and abandonment program, Y-12 Plant, Oak Ridge, 
Tennessee. Science Applications International Corp., Oak Ridge, 
TN (United States); Oak Ridge Y-12 Plant, TN (United States). Sep 
1993. 484p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE94003333. Source: OSTI; NTIS; GPO Dep. 

This report is a synopsis of the progress of the well plugging and 
abandonment program at the Y-12 Plant, Oak Ridge, Tennessee, 
from December 1992 through August 20, 1993. A total of 70 wells 
and borings were plugged and abandoned during the period of 
time covered in this report. All wells and borings were plugged and 
abandoned in accordance with the Monitoring Well Plugging and 
Abandonment Plan for the US Department of Energy, Y-12 Plant, 
Oak Ridge, Tennessee (HSW, Inc. 1991). 
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Refer also to citation(s) 8359, 8387, 9079, 9080, 9081, 9082, 9134, 
9220, 10289, 10290, 10291, 10300, 10324, 10334, 10337, 10339, 
10371, 10383, 10388, 10395, 10412, 10413, 10589, 10596, 11348 


10423 (AECL-—10346) Hydrogeology of the rock mass en- 
countered at the 240 level of Canada’s Underground Research 
Laboratory. Kozak, E.T.; Davison, C.C. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. Sep 1992. 89p. (COG—92-293.). Order Number 
DE94613185. Source: OSTI; NTIS (US Sales Only); INIS. 

The rock mass surrounding the 240 level of Canada’s Under- 
ground Research Laboratory (URL) has been hydrogeologically 
characterized through observations made in the tunnel and room 
excavations and from a network of radiating low-dipping boreholes. 
The 240 level complex sits in a wedge of grey-to-pink granite be- 
tween two important, low-dipping, hydraulically active fracture 
zones, known as Fracture Zone 2 (FZ2) and Fracture Zone 2.5 
(FZ2.5), a splay of FZ2. There is no apparent seepage into the 240 
level room and tunnel network from the surrounding rock mass ex- 
cept from a vertical fracture intersected by the Room 209 tunnel. 
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Extensive hydraulic and geomechanical tests have been conducted 
in boreholes intersecting the Room 209 vertical fracture, and trans- 
missivities were found to range from 10-'° to 10 —® m/s. FZ2 
and FZ2.5 occur at the 240 m depth approximately 10 m to the 
west and 100 m to the south respectively of the 240 level tunnel 
network. Hydraulic testing within packer-isolated boreholes inter- 
secting these fracture zones showed that transmissivities ranged 
from 10-7 to 10-5 m/s in FZ2, and 10-° to 10-7 m/s in FZ2.5. 
No naturally-occurring fractures were encountered east of the 240 
level complex up to 300 m away. The rock mass to the north of the 
240 level is dominated by the Room 209 vertical fracture, which 
tends to splay with distance and has been intersected 95 m from 
the Room 209 tunnel. (Author) (50 figs., 5 tabs., 10 refs.). 


10424 (BNL-49909) Radar observation of an Arctic 
polynya under summer conditions. Gudmandsen, P. (Technical 
Univ. of Denmark, Lyngby (Denmark). Remote Sensing Unit); Ped- 
ersen, L.T.; Skriver, H.; Thomsen, B.B.; Minnett, P.J. Brookhaven 
National Lab., Upton, NY (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States);National Science Foun- 
dation, Washington, DC (United States);Danish Space Research 
Board (Denmark). DOE Contract AC02-76CH00016. (CONF- 
9310231—2: 2. ERS symposium on space at the service of our 
environment, Hamburg (Germany), 11-14 Oct 1993). Order Num- 
ber DE94006056. Source: OSTI; NTIS; GPO Dep. 

A study is made of data from the ERS-1 SAR acquired from the 
North East Water polynya and the Greenland Sea in the period 
July-August 1993 with the objective of studying sea ice under 
summer conditions, i.e. the microwave signatures and the dynam- 
ics of the ice. NOAA AVHRR images are used as a complementary 
data set. The present paper describes some meteorological fea- 
tures which have been encountered in the analysis including the 
influence on the ice of convective rolls in the planetary boundary 
layer, atmospheric gravity waves and other phenomena which have 
only been explained partly. The meteorological content of the data 
deserves further analysis. 


10425 (DOE/CH/10404—-T1) Speciation of triphenyltin com- 
pounds using Moessbauer spectroscopy: Final report. Eng, G. 
District of Columbia Univ., Washington, DC (United States). Dept. 
of Chemistry. Nov 1993. 25p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-89CH10404. Order Num- 
ber DE94005830. Source: OSTI; NTIS; GPO Dep. 

Organotin compounds have been used widely as the active 
agent in antifouling marine paints. Organotin compounds, i.e., trib- 
utyltin compounds (TBTs) and triphenyltin compounds (TPTs) have 
been found to be effective in preventing the unwanted attachment 
and development of aquatic organisms such as barnacles, sea 
grass and hydroids on ships, hulls and underwater surfaces. How- 
ever, these organotin compounds have been found to be toxic to 
non-targeted marine species as well. While speciation of tributyltins 
in environmental water systems has received much attention in the 
literature, little information concerning the speciation of triphenyltins 
is found. Therefore, it would be important to study the fate of TPTs 
in the aquatic environment, particularly in sediments, both oxic and 
anoxic, in order to obtain speciation data. Since marine estuaries 
consist of areas with varying salinity and pH, it is important to in- 
vestigate the speciation of these compounds under varying salinity 
conditions. In addition, evaluation of the speciation of these com- 
pounds as a function of pH would give an insight into how these 
compounds might interact with sediments in waters where industrial 
chemical run-offs can affect the pH of the estuarine environment. 
Finally, since organotins are present in both salt and fresh water 
environments, the speciation of the organotins in seawater and dis- 
tilled water should also be studied. Moessbauer spectroscopy 
would provide a preferred method to study the speciation of 
triphenyltins as they leach from marine paints into the aquatic envi- 
ronment. Compounds used in this study are those triphenyitin 
compounds that are commonly incorporated into marine paints 
such as triphenyltin fluoride (TPTF), triphenyltin acetate (TPTOAc), 
triphenyltin chloride (TPTCl) and triphenyltin hydroxide (TPTOH). 


10426 (DOE/ER/60644-T1) Airborne Oceanographic Lidar 
results: SEEP Il, Filuorosensing missions: Final report, 11 
March-12 May 1988. National Aeronautics and Space Administra- 
tion, Wallops Island, VA (United States). Wallops Station. Mar 
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1989. 59p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al05-88ER60644. Order Number 
DE94001783. Source: OSTI; NTIS; GPO Dep. 

A series of 6 missions were flown with the NASA Airborne 
Oceanographic Lidar (AOL) in support of the Department of Energy 
(DOE) funded Shelf Edge Exchange Processes (SEEP) Il investi- 
gations. SEEP Il is the second major SEEP field study. The initial 
series of experiments, termed SEEP |, were conducted in the New 
York Bight in 1984. The SEEP Il study site is located on the At- 
lantic Shelf east of the Delmarva Peninsula. SEEP li ship sampling 
and instrumented mooring activities began in February, 1988 and 
are scheduled to continue through the 1989 spring phytoplankton 
bloom. The results described in this report were obtained with the 
AOL on six flights arranged to span the annual spring phytoplank- 
ton bloom on the mid-Atlantic Shelf. The AOL field missions were 
designed to gather information on the surface layer distribution of 
the phytoplankton photopigments, chlorophyll and phycoerythrin, 
and sea surface temperature (SST) over a wide area surrounding 
the moorings. The flight lines were arranged to provide an assess- 
ment of these parameters from the shoreline across shelf and 
slope waters. On most of the missions, sampling was extended 
into the western edge of the Gulf Stream. 


10427 (DOE/ER/60983-3) Investigation of carbon dioxide 
in the central South Pacific Ocean (WOCE Sections P-16C and 
P-17C) during the TUNES/2 expedition of the R/V Thomas 
Washington, July-August, 1991: Final report. Takahashi, T.; 
Goddard, J.G.; Rubin, S.; Chipman, D.W.; Sutherland, S.C. 
Columbia Univ., Palisades, NY (United States). Lamont-Doherty 
Earth Observatory. Dec 1993. 163p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-90ER60983. 
Order Number DE94006638. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the results of carbon dioxide and associ- 
ated hydrographic measurements made during the oceanographic 
expedition, TUNES/2, aboard the R/V Thomas Washington in the 
central South Pacific Ocean. During the 40 day expedition, the to- 
tal carbon dioxide concentration in 1000 seawater samples were 
determined using a coulometer system and the pCO(sub 2) in 940 
seawater samples were determined using an equilibrator/gas chro- 
matograph system. The alkalinity values in 900 water samples 
were computed using these measurements. In addition, 156 coulo- 
metric measurements were made for the Certified Reference 
Solutions (Batch No. 6) and yielded a mean value of 2303.2 +or- 
1.5umolVkg. The chemical characteristics for the major water 
masses have been determined. 


10428 (DOE-HMIP-RR-92.109) The distribution and remo- 
bilisation of plutonium and americium in estuaries of the 
eastern Irish Sea: a review. Toole, J. AEA Environment and 
Energy, Harwell (United Kingdom). 1993. 32p. Sponsored by De- 
partment of the Environment, London (United Kingdom). Her 
Majesty’s Inspectorate of Pollution. (AEA-EE-0165.). Order Num- 
ber DE94613173. Source: OSTI; NTIS (US Sales Only); INIS. 

The plutonium and americium components in the authorised dis- 
charges from BNFL Sellafield are rapidly removed from Irish Sea 
seawater onto the particulate phase. These actinides tend to be 
concentrated in fine sediment deposits on the Irish Sea bed and in 
estuaries where fine sediment accumulates. This paper focuses on 
these estuarine areas and brings together the available data on the 
levels and distributions of Pu and Am within the estuarine sedi- 
ments. The results from field and laboratory experiments which 
have been undertaken in order to determine the degree of Pu and 
Am remobilisation, and the mechanism responsible, are also re- 
viewed. These sediment-associated actinides may undergo both 
chemical and physical remobilisation, leading to increased dis- 
solved concentrations in low-salinity waters and to apparent losses 
from the estuary on the sediment phase under certain conditions. 
Saltmarsh sediments are demonstrated to be the most important 
reservoirs for Pu and Am. The radiological significance of the 
levels of Pu and Am found in these and in other sediments is sum- 
marised, by comparison with GDLs. The appropriateness of GDLs 
for assessing the radiological significance of Pu and Am in these 
saltmarsh sediments is discussed. A more site-specific assessment 
methodology is recommended. (author). 
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10429 (DOE/ID/13042-23) Abstracts and parameter index 
database for reports pertaining to the unsaturated zone and 
surface water-ground water interactions at the Idaho National 
Engineering Laboratory. Bloomsburg, G. (idaho Univ., Moscow, 
iD (United States)); Finnie, J.; Horn, D.; King, B.; Liou, J. Idaho 
INEL Oversight Program, Boise, ID (United States). May 1993. 
150p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG0O7-911D13042. (OPTR-—93-01). Order Number 
DE94002418. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a product generated by faculty at the University of 
idaho in support of research and development projects on Unsatu- 
rated Zone Contamination and Transport Processes, and on 
Surface Water-Groundwater Interactions and Regional Groundwa- 
ter Flow at the Idaho National Engineering Laboratory. These 
projects are managed by the State of Idaho's INEL Oversight 
Program under a grant from the US Department of Energy. In par- 
ticular, this report meets project objectives to produce a site-wide 
summary of hydrological information based on a literature search 
and review of field, laboratory and modeling studies at INEL, in- 
cluding a cross-referenced index to site-specific physical, chemical, 
mineralogic, geologic and hydrologic parameters determined from 
these studies. This report includes abstracts of 149 reports with hy- 
drological information. For reports which focus on hydrological 
issues, the abstracts are taken directly from those reports; for re- 
ports dealing with a variety of issues beside hydrology, the 
abstracts were generated by the University of Idaho authors con- 
centrating on hydrology-related issues. Each abstract is followed by 
a “Data” section which identifies types of technical information in- 
cluded in a given report, such as information on parameters or 
chemistry, mineralogy, stream flows, water levels. The “Data” sec- 
tion does not include actual values or data. 


10430 (EUR-13574(V.2), pp. 665-677) Artificial radionu- 
clides in aquatic biota of major european rivers. Kuzmenko, 
M.I. (AN Ukrainskoj SSR, Kiev (Ukraine)); Pankov, I.V.; Volkova, 
E.N.; Shirokaya, Z.0. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (CONF-9010134—: Seminar on 
comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). 
In Seminar on Comparative assessment of the environmental 
impact of radionuclides released during three major nuclear acci- 
dents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies on the content of radionuclides in water, suspended par- 
ticles, bed sediment and aquatic biota of different trophic levels 
relate to different periods and regions and suggest that our knowl- 
edge of the radiological situation in Europe’s largest rivers varies 
considerably. Radioactive contamination of the Danube has been 
studied in greatest detail -a corollary of the intensive development 
of nuclear energy and of international interest in radioecological 
problems in this region. Here we present the results of studies of 
Sr-90 and Cs-137 - the ecologically most significant artificial ra- 
dionuclides - in aquatic biota of different trophic levels in the Volga, 
Danube and Dnieper. The studies were carried out in 1988. (au- 
thor). 


10431 (GKSS—92/E/107) Investigation of heavy metal con- 
centration profiles in selected North Frisian saltmarshes using 
radiological methods. Meyercordt, J. GKSS-Forschungszentrum 
Geesthacht GmbH, Geesthacht-Tesperhude (Germany). Inst. fuer 
Physik; Hamburg Univ. (Germany). Fachbereich 14 - Biologie. 
1992. 233p. (In German). Order Number DE94739020. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Sediment cores from stratigraphically undisturbed North Frisian 
saltmarshes were dated using radiological methods (*'°Pb-, '87Cs- 
and '*C-dating) and analyzed for heavy metals in the <20 um- 
particle size fraction using Total-Reflection X-Ray Fluorescence 
Spectrometry and Atomic Absorbtion Spectrometry. The investiga- 
tions provide information about local background concentrations of 
the heavy metals and show temporal variations of heavy metal 
concentrations in the sediments, thus reflecting the history of indus- 
trialization. Concentrations of copper, zinc, cadmium, mercury and 
lead, in particular, have increased significantly in the sediments 





during the present century as a result of industrial emissions. Ef- 
fects of anti-pollution measures and of diagenetic processes on 
heavy metal profiles are discussed. (orig.). 75 figs., 47 tabs. 


10432 (HW-12574) Proposed radiobiological: Ecological 
survey of the Columbia River. Foster, R.F. Hanford Works, Rich- 
land, WA (United States). 9 Feb 1949. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94006072. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS; 
COLUMBIA RIVER/contamination; COLUMBIA RIVER/aquatic 
ecosystems; AQUATIC ECOSYSTEMS/biological radiation effects; 
RADIOACTIVE EFFLUENTS; RADIATION MONITORING; CON- 
TAMINATION; FISHES; CONCENTRATION RATIO 


10433 (INIS-mf-13765, pp. C11-C13) A highly selective 
method for removing natural radioactivity from drinking water. 
Gascoyne, M. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment). Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 135p. (CONF- 
8606428-: 7. annual Canadian Nuclear Society conference, 
Toronto (Canada), 8-11 Jun 1986). In Conference summaries. Or- 
der Number DE94612262. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. DRINKING WATER/water treatment; 
DECONTAMINATION; MANGANESE OXIDES; MECHANICAL FIL- 
TERS; NATURAL RADIOACTIVITY; RADIUM; URANIUM 


10434 (INIS-mf-13772) Bottom sediment transport study at 
Haiphong port using radioactive scandium as tracer. Pham 
Ngoc Chuong (and others); Phan Son Hai; Pham Duy Hien. 
Nuclear Research Inst., Da Lat (Viet Nam). 1993. 11p. (CONF- 
940249-—: International conference on applications of radioisotopes 
and radiation in industrial development (ICARID-94), Bombay (In- 
dia), 12-14 Feb 1994). Order Number DE94613183. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Contribution paper. 

A radioisotope tracer experiment was performed for investigating 
the bedload movement at the site near the access channel to 
Haiphong port, North Vietnam. The scandium glass and a number 
of mechanical devices were manufactured locally for the 
experiment. Simple and safe procedures were adopted for the pro- 
duction, transportation and injection of radioactive tracer materials. 
Five tracking experiments were carried out covering the period of 
84 days in winter 1992-1993. The experimental results provide a 
firm basis for elaborating appropriate measures against the siltation 
problem at Haiphong port, especially for the design of a new ac- 
cess channel with a better orientation with respect to the directions 
of the water flow and bedload transport, as proposed recently by 
the Port Authority. (Author). 2 refs, 4 figs. 


10435 (INIS-mf-13777) Characterization of sediment and 
sediment cores in harbour and shelf areas from the viewpoint 
of environmental changes. Pham Duy Hien (Nuclear Research 
Inst., Da Lat (Viet Nam)); Pham Ngoc Chuong; Nguyen Dieu Minh; 
Nguyen Kien Chinh. Nuclear Research Inst., Da Lat (Viet Nam). 
1993. 2p. (CONF-930412-: International symposium on _ the 
application of isotope techniques in studying past and current envi- 
ronmental changes in the hydrosphere and atmosphere, Vienna 
(Austria), 19-23 Apr 1993; IAEA-SM-329/27.). Order Number 
DE94611935. Source: OSTI; NTIS (US Sales Only); INIS. 

Summary form only. 

Concentrations of 35 elements in the sediment samples were de- 
termined by INAA, RNAA, PGNAA and polarography methods at 
the Dalat nuclear research reactor. The elemental compositions of 
the samples have been assesses taking into account the data on 
mineral compositions and grain size distributions. In general, the 
trace elements compositions of the collected bottom sediments are 
still of geochemical origin and rather similar to those of the allu- 
vium (suspended matters) transported by rivers Red and Mekong. 
The concentrations of some ecologically relevant heavy metals 
(Cu, Zn, Cd, Hg, Pb, etc.) are more lower than those in some pol- 
luted estuaries in industrialized countries. Thus, the obtained data 
can be considered as a background reference allowing the assess- 
ment of any elemental concentration variations of anthropogenic 
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origin in the future. The obtained analytical data shows that the 
cores drilled out at a distance 120 km from the estuaries of r. 
Mekong (9° 34’N, 107°52’E) and under 50 m depth of water con- 
sist mostly of classic sediments (terrigenous origin). C-14 dating 
shows a sedimentation rate 0.5 m/1000 y. (author). 


10436 (INIS-mf-14174) Investigations on the purification of 
contaminated waters of the mineral processing plant Crossen 
of the former SDAG Wismut. Boje, E.W.; Stermann, H.P. STEAG 
Kernenergie GmbH, Essen (Germany). 1993. 19p. (in German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT UR 1971. Order 
Number DE94746067. Source: OSTI; NTIS (US Sales Only); INIS. 

Laboratory tests have been carried out with the aim to find suit- 
able processing components by means of which the waters can be 
processed in a way that they may induced into the receiving water 
keeping to the legel regulations. For the sanitation of abandoned 
polluted areas on the location of the mineral processing plant 
Crosses of the former SDAG Wismut, today: Wismut GmbH, be- 
longs the purification of surplus water and leakage water of the 
industrial process plant contaminated by toxic and radioactive con- 
tents. Proposals for purification methods in pilot and technical 
plants are provided considering the reduction of U/Ra and As con- 


tamination as well as the solid matter amount in general. (orig// 
BBR). 2 tabs., 8 figs. 


10437 (LA-12725-MS) Comparison of small mammal 
species diversity near wastewater outfalls, natural streams, 
and dry canyons. Raymer, D.F. (Los Alamos National Lab., NM 
(United States)); Biggs, J.R. Los Alamos National Lab., NM (United 
States). Mar 1994. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94006494. Source: OSTI; NTIS; INIS; GPO Dep. 

A wide range of plant and wildlife species utilizes water dis- 
charged from facilities at Los Alamos National Laboratory (LANL). 
The purpose of this study was to compare nocturnal small mammal 
communities at wet areas created by wastewater outfalls with com- 
munities in naturally created wet and dry areas. Thirteen locations 
within LANL boundaries were selected for small mammal mark- 
recapture trapping. Three of these locations lacked surface water 
sources and were classified as “dry,” while seven sites were asso- 
ciated with wastewater outfalls (“outfall” sites), and three were 
located near natural sources of surface water (“natural” sites). Data 
was collected on site type (dry, outfall or natural), location, species 
trapped, and the tag number of each individual captured. This data 
was used to calculate mean number of species, percent capture 
rate, and species diversity at each type of site. When data from 
each type of site was pooled, there were no significant differences 
in these variables between dry, outfall, and natural types. However, 
when data from individual sites was compared, tests revealed sig- 
nificant differences. All sites in natural areas were significantly 
higher than dry areas in daily mean number of species, percent 
capture rate, and species diversity. Most outfall sites were signifi- 
cantly higher than dry areas in all three variables tested. When 
volume of water from each outfall site was considered, these data 
indicated that the number of species, percent capture rate, and 
species diversity of nocturnal smal! mammals were directly related 
to the volume of water at a given outfall. 


10438 (NEI-SE-138) Distribution of Cs-137 in lake sedi- 
ment. Wass, E. Uppsala Univ. (Sweden). Dept. of Limnology. 
1992. 23p. (In Swedish). Order Number DE94613174. Source: 
OSTI; NTIS; INIS. . 

This study on Cs-137 from the Chernobyl accident was con- 
ducted in Lake Raaksjoen, an oligotrophic, mesohumic lake in 
central Sweden. The purpose was to determine the areal as well 
as the vertical distribution of Cs-137 in lake sediment and to see if 
the results could be explained by parameters such as morphometry 
of the lake, wind exposure, currents, wave action etc. Sediments 
cores were taken on 19 sites in March 1992 when the lake still 
was ice covered and these sampling-sites were spread all over the 
lake. The sediment cores were taken to the laboratory and sliced 
into 0.5-1 cm increments down to a sediment depth of 10 cm. The 
sediment increments were analysed on physical parameters such 
as density and water content and chemical parameters like C, N, 
Fe, Mn and Ca together with a measure of Cs-137 concentrations 
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using a sodium iodine detector. The average concentration of 
cesium-137 in the sediment in Lake Raaksjoen was 30-35 kBq/m?, 
which coincide with the amount deposited on the lake (30-40 kBq/ 
m?). There was a clear tendency for the concentration to increase 
with water depth, as a result of sediment focusing. The vertical dis- 
tribution of Cs-137 was quite uniform for all sampling-sites with a 
peak about a centimeter down in the sediment and then decreas- 
ing concentrations downwards to a negligible value not affected by 
the Chernobyl accident at a sediment depth of 10 cm. There were 
no connections found between cesium content and other sub- 
stances analysed. 


10439 (NIRS-M-—93, pp. 32-42) Some topics on radioecolog- 
ical research in marine environment. Shimizu, Makoto (Tokyo 
Univ. (Japan). Faculty of Agriculture). National Inst. of Radiological 
Sciences, Chiba (Japan). Mar 1993. (In Japanese). (CONF- 
921297-: 20. National Institute of Radiological Sciences seminar 
on environmental research, Chiba (Japan), 10-11 Dec 1992). In 
Approach to the nuclear safety for environment and members of 
public: Ecological behavior, metabolism, dose evaluation of ra- 
dionuclides. 201p. Order Number DE94707693. Source: OSTI; 
NTIS; INIS. 

In Japan, systematic researches on marine environmental ra- 
dioactivity started in 1954 when 'Bikini incidence’ occurred. After 
several years of handling emergency situations, basic studies were 
carried out to understand processes and mechanisms of contami- 
nation of aquatic organisms by radionuclides. At this period 
‘Hiyama Group’ had a large contribution to the development of this 
new field of research. Important concepts and items have already 
been dealt with in this Grant Group. Toward the end of 'Hiyama 
Group’, a new project started in Nuclear Safety Research Associa- 
tion. This project, so-called ‘Kaihohtoku’, aimed at gathering 
necessary information for safety assessment on the release of low- 
level radioactive liquid wastes from a newly planned spent-fuel 
reprocessing plant at Tokai. NIRS-Nakaminato Branch was estab- 
lished first as Marine Radioecological Station in this project. The 
term 'radioecology’ got popularity also in this period. Many impor- 
tant results were obtained and scientific basis of the safety 
assessment was established in this project. Today we have not any 
urgent matter to be handled concerning radioecology in our coastal 
environment. Nuclides found are exclusively of fallout and of a 
quite low level. We have also established methodology of radiologi- 
cal assessment. So, what is the problem? The problem is ‘from 
conservative to realistic’, which is the trend in the world. Here, from 
this viewpoint, some topics such as models and parameters includ- 
ing concentration factors and their validation and verification in the 
natural environment were discussed. (author). 


10440 (NSS/R-222) The solubility of uranium in cementi- 
tious near-field chemical conditions. Baston, G.M.N. (AEA 
Decommissioning and Waste Management, Harwell (United King- 
dom)); Brownsword, M.; Cross, J.E.; Hobley, J.; Moreton, A.D.; 
Smith-Briggs, J.L.; Thomason, H.P. United Kingdom Nirex Ltd., 
Harwell (United Kingdom). May 1993. 28p. Order Number 
DE94613175. Source: OSTI; NTIS (US Sales Only); INIS. 

Tetravalent and hexavalent uranium solubilities have been mea- 
sured in cement-equilibriated water for pH values from 4 to 13. 
Tetravalent uranium solubilities at pH 12 have been measured by 
three experimental techniques: oversaturation, undersaturation and 
by the use of an electrochemical cell which controlled the redox 
conditions. The experimentally obtained data have been simulated 
using the thermodynamic equilibrium program HARPHRQ in 
conjunction with three different sets of thermodynamic data for ura- 
nium. In each case, differences were found between the predicted 
and measured uranium behaviour. For hexavalent uranium at high 
pH values the mode! suggested the formation of anionic hydrolysis 
products which led to the prediction of uranium solubilities 
significantly higher than those observed. Refinement of the thermo- 
dynamic data used in the model enabled the derivation of 
maximum values for the formation constants of these species un- 
der cementitious conditions. Similarly, the experimental data have 
been used to refine a model of tetravalent uranium solubility under 
cementitious near-field conditions. (author). 


10441 (PNL-8761) Bioavailability of sediment-bound con- 
taminants to marine organisms. Brown, B. (Battelle/Marine 
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Sciences Lab., Sequim, WA (United States)); Neff, J. Pacific North- 
west Lab., Richland, WA (United States). Sep 1993. 447p. 
Sponsored by National Oceanic and Atmospheric Administration, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93041318. Source: OSTI; NTIS; GPO Dep. 

The bioavailability of sediment-bound contaminants to marine or- 
ganisms indicates that there exists a potential for transfer of these 
contaminants through marine food webs to commercial fisheries 
products consumed by humans. However, there has been relatively 
little effort to combine and synthesize data on chemicalbiological 
interactions between benthic animals and seagrasses and the sedi- 
ments in which they reside on the one hand, and on the chemistry 
of bioaccumulation on the other. This report provides a conceptual 
basis for an approach to bioavailability and biomagnification of 
sediment-bound contaminants that reviews biological and chemical 
approaches. 


10442 (PNL-8987) Effects of climate change on Pacific 
Northwest water-related resources: Summary of preliminary 
findings. Scott, MJ.; Sands, R.D.; Vail, L.W.; Chatters, J.C.; 
Neitzel, D.A.; Shankle, S.A. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1993. 65p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94006136. Source: OSTI; NTIS; GPO Dep. 

The Pacific Northwest Case Study is a multi-agency analysis of 
atmospheric/climatic change impacts on the Pacific Northwest 
(which includes Washington, Oregon, Idaho, and portions of the 
Columbia River Basin in Western Montana). The purpose of the 
case study, which began in fiscal year 1991, was to develop and 
test analytical tools, as well as to develop an assessment of the ef- 
fects of climate change on climate-sensitive natural resources of 
the Pacific Northwest and economic sectors dependent on them. 
The overall study, jointly funded by the US Department of Energy 
(DOE) and the US Environmental Protection Agency, was a broad- 
based, reconnaissance-level study to identify potential climate 
impacts on agriculture, coastal resources, forest resources, and 
irrigation in the Pacific Northwest. DOE participated in the recon- 
naissance study, with responsibility for hydroelectric and water 
supply issues. While this report briefly discusses a broader array of 
water issues, attention is mainly focused on three aspects of the 
water study: (1) the effects of the region's higher temperatures on 
the demand for electric power (which in turn puts additional de- 
mand on hydroelectric resources of the region); (2) the effects of 
higher temperatures and changes, both in precipitation amounts 
and seasonality, on river flows and hydroelectric supply; and (3) 
the effect of higher temperatures and changed precipitation 
amounts and seasonality on salmonid resources — particularly the 
rearing conditions in tributaries of the Columbia River Basin. 
Because the meaning of regional climate forecasts is still quite un- 
certain, most of the preliminary findings are based on sensitivity 
analyses and historical analog climate scenarios. 


10443 (PNL—9058) Tier 1 ecological evaluation of pro- 
posed discharge of dredged material from Oakland Harbor 
into ocean waters. Shreffler, D.K. (Battelle/‘Marine Sciences Lab., 
Sequim, WA (United States)); Thorn, R.M.; Walls, B.E.; Word, J.Q. 
Pacific Northwest Lab., Richland, WA (United States). Jan 1994. 
67p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94006448. Source: OSTI; NTIS; GPO Dep. 

The Water Resources Development Act of 1986 (Public Law 99— 
662) authorized the U.S. Army Corps of Engineers (USACE) — San 
Francisco District, to accommodate larger, deeper draft vessels in 
Oakland inner and Outer Harbors by deepening and widening the 
existing navigation channel, and providing turning basins and ma- 
neuvering areas in Oakland inner Harbor. The suitability of the 
resulting dredged material for disposal into ocean waters was sub- 
ject to the procedures of the 1991 Testing Manual, Evaluation of 
Dredged Material Proposed for Ocean Disposal, known as the 
“Green Book”. The Green Book provides a tiered approach for test- 
ing the suitability of dredged materials through chemical, physical, 
and biological evaluations. The first level of investigation, or Tier 1 
evaluation, is used to determine whether a decision on LPC com- 
pliance can be made on the basis of readily available information. 





The Tier 1 report primarily summarizes existing information on sedi- 
ment contamination and toxicity potential, identifies contaminants of 
concern, and determines the need for further testing. To assist the 
USACE in determining the suitability of dredged material from Oak- 
land inner and Outer Harbors for ocean disposal, Battelle/Marine 
Sciences Laboratory prepared this Tier 1 report based upon infor- 
mation and data provided by USACE. Because this Tier 1 report 
originated well after an LPC determination was made to require 
testing of project sediments in Tier 3, the primary purpose of this 
report was to identify contaminants of concern (if any) in that par- 
ticular dredged material. In addition, this Tier 1 report summarizes 
available information on chemical, physical, and biological charac- 
terization of the sediments in Oakland inner and Outer Harbors. 


10444 (PNWD-—2225-HEDR-Draft) Reconstruction of ra- 
dionuclide concentrations in the Columbia River from Hanford, 
Washington to Portland, Oregon, January 1950—January 1971: 
Hanford Environmental Dose Reconstruction Project. Walters, 
W.H. (Pacific Northwest Lab., Richland, WA (United States)); 
Gilmore, B.G.; Richmond, M.C. Pacific Northwest Lab., Richland, 
WA (United States). Jan 1994. 142p. Sponsored by Department of 
Health and Human Services, Washington, DC (United States). Or- 
der Number DE94005865. Source: OSTI; NTIS; INIS. 

As part of the Hanford Environmental Dose Reconstruction 
(HEDR) Project, this report addresses the radioactivity in the 
Columbia River. The Columbia River received cooling-water efflu- 
ent from the eight Hanford single-pass reactors and was the major 
pathway for waterborne radionuclides. The pathway began at the 
Hanford Site and continued downstream past the mouth of the 
Columbia River to the adjacent coastal and ocean areas. The ob- 
jective of the HEDR Project's Surface-Water Transport Task is to 
provide monthly average radionuclide concentrations in river water 
at specific locations along the Columbia River. These concentra- 
tions will be used in final estimates of radiation doses that 
individuals may have received from the Columbia River pathway. 
Under this task, a river hydraulic computer model was used to sim- 
ulate transport of specific radionuclides from the Hanford reactors 
to Portland, Oregon. The model output consisted of monthly 
average water concentrations of radionuclides computed for 12 lo- 
cations over 253 months (January 1950-January 1971). These 
water concentrations were forwarded to the staff of the Environ- 
mental Pathways and Dose Estimates Task for calculating dose 
estimates. The model used a source term input data file developed 
by the staff of the Source Terms Task which provided monthly av- 
erage releases from each of the eight reactors, from January 1950 
through January 1971. The Environmental Monitoring Task staff 
provided historical river monitoring data for use in validating com- 
puted water concentrations. The purpose of this report is to 
document the mathematical modeling required to reconstruct con- 
centrations of radionuclides in Columbia River water. Modeling was 
required because available monitoring data are limited. The spe- 
cific radionuclides considered are sodium-24, phosphorus-32, 
zine-65, arsenic-76, and neptunium-239, determined by their rela- 
tive contribution to dose for the river pathway (Napier 1993). 
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10445 (DOE/BP/92818-2) Willamette Hatchery oxygen sup- 
plementation studies: Annual report 1993. Ewing, R.D. (Biotech 
Research and Consulting, Inc., Corvallis, OR (United States)); Ew- 
ing, S.K.; Sheahan, J.E. Biotech Research and Consulting, Inc., 
Corvallis, OR (United States); Oregon Dept. of Fish and Wildlife, 
Portland, OR (United States). Nov 1993. 262p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract BI79- 
88BP92818. Order Number DE94006087. Source: OSTI; NTIS; 
GPO Dep. 
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Hydropower development and operations in the Columbia River 
basin have caused the loss of 5 million to 11 million salmonids. An 
interim goal of the Northwest Power Planning Council is to reestab- 
lish these historical numbers by doubling the present adult runs 
from 2.5 million to 5.0 million fish. This increase in production will 
be accomplished through comprehensive management of both wild 
and hatchery fish, but artificial propagation will play a major role in 
the augmentation process. The current husbandry techniques in 
existing hatcheries require improvements that may include changes 
in rearing densities, addition of oxygen, removal of excess nitro- 
gen, and improvement in raceway design. Emphasis will be placed 
on the ability to increase the number of fish released from 
hatcheries that survive to return as adults. 


5502 Biochemistry 
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10446 (DOE/ER-0602P) Annual report and summaries of 
FY 1993 activities: Division of Energy Biosciences. USDOE Of- 
fice of Energy Research, Washington, DC (United States). Energy 
Biosciences Div. Sep 1993. 140p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94001723. Source: 
OSTI; NTIS; GPO Dep. 

The mission of the Energy Biosciences program is to generate 
fundamental information about plants and non-health related mi- 
croorganisms that will constitute the base for new biotechnologies 
as well as supply information to improve usages of such organisms 
in their current form. The collective aims are totally consistent with 
the Department of Energy's objectives of developing alternate en- 
ergy sources, replacements for otherwise fossil energy derived 
products and providing critical fundamental information for the 
preservation and restoration of environmental conditions affected 
by energy related activities. The EB program takes full advantage 
of its organizational locale in the Office of Basic Energy Sciences 
to directly interact with such disciplines as Materials Sciences, 
Chemistry, Engineering and Geosciences to promote cross- 
disciplinary research and planning activities. One of the major 
specific objectives of the EB program is to probe the enormous ca- 
pabilities of the specified organisms to carry out biochemical 
conversions. The limitation to realization of entirely new products 
and processes via biotechnology is the lack of basic understanding 
of natural processes. Such knowledge will then afford the advan- 
tage of developing procedures to the benefit of people and their 
society in providing new products along with providing new employ- 
ment possibilities. This document consists of abstracts of projects 
supported in FY 1993. 


10447 (DOE/ER/13339-9) Molecular characterization of 
bacterial respiration on minerals: Progress report, June 1992— 
November, 1993. Blake, R. Il. Meharry Medical Coll., Nashville, 
TN (United States). Dept. of Biochemistry. [1993]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
85ER13339. Order Number DE94006066. Source: OSTI; NTIS; 
GPO Dep. 

Progress is reported towards elucidating electron transport com- 
ponents of Thiobacillus ferrooxidans involved in the metabolic 
oxidation of iron. Also included are results of an investigation into 
the molecular principles whereby the bacteria recognize and ad- 
here to their insoluble substrates , 


10448 (DOE/MC/26018-3562) [Toxicity studies of mild gasi- 
fication products: Quarterly technical progress report, 
April-June 1993]. National Inst. for Occupational Safety and 
Health, Morgantown, WV (United States). [1993]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract Al21- 
89MC26018. Order Number DE94005791. Source: OSTI; NTIS; 
GPO Dep. 

The major hypothesis of carcinogenesis is that malignancy is 
due to an alteration (mutation) of the genetic material in a somatic 
cell. Reactive electrophilic metabolites are generated from many 
chemicals by the action of endogenous mixed function oxidases. 
These reactive metabolites may bind to cellular macromolecules, 
such as DNA, and can, therefore, initiate a mutagenic or carcino- 
genic event. Prokaryotes and non-mammalian eukaryotes are used 
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in mutation assays, while cultured mammalian cells are generally 
used for mutagenic as well as clastogenic tests examining alter- 
ations and damage to the DNA and/or chromosomes of somatic 
cells. One of the first mammalian cell lines used in genotoxicity 
studies is V79, which was derived from Chinese hamster lung 
cells. According to the test plan on toxicity studies of mild gasifica- 
tion products, mammalian cell in vitro assays are to be performed 
on selected samples displaying mutagenic activity in the Ames as- 
say. The results of the Ames testing of the mild gasification sample 
IST #10 indicate significant mutagenic activity. Hence, assays for 
the induction of gene mutation, sister chromatid exchange and mi- 
cronucleus formation in V79 cells have been carried out for the 
sample. This paper reports the results of these assays. 


10449 (LA-UR-93-3073) Stem-loop structures of the repeti- 
tive DNA sequences located at human centromeres. Gupta, G. 
(Los Alamos National Lab., NM (United States)); Garcia, A.E.; 
Ratliff, R.; Moyzis, R.K.; Catasti, P.; Hong, Lin; Yau, P.; Bradbury, 
E.M. Los Alamos National Lab., NM (United States). [1993]. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9306237-2: 8. conversation in 
the discipline biomolecular stereodynamics, Albany, NY (United 
States), Jun 1993). Order Number DE93040187. Source: OSTI; 
NTIS; GPO Dep. 

The presence of the highly conserved repetitive DNA sequences 
in the human centromeres argues for a special role of these se- 
quences in their biological functions - most likely achieved by the 
formation of unusual structures. This prompted us to carry out 
quantitative one- and two-dimensional nuclear magnetic resonance 
(ID/2D NMR) spectroscopy to determine the structural properties of 
the human centromeric repeats, d(AATGG),, g(CCATT)n. The stud- 
ies on centromeric DNAs reveal that the complementary sequence, 
d(AATGG),,.g(CCATT)n, adopts the usual Watson-Crick B-DNA du- 
plex and the pyrimidine-rich d(CCATT), strand is essentially a 
random coil. However, the purine-rich d(AATGG), strand is shown 
to adopt unusual stem-loop structures for repeat lengths, n=2,3,4, 
and 6. In addition to normal Watson-Crick A-T pairs, the stem-loop 
structures are stabilized by mismatch A-G and G.G pairs in the 
stem and G-G-A stacking in the loop. Stem-loop structures of 
d(AATGG)n are independently verified by gel electrophoresis and 
nuclease digestion studies. Thermal melting studies show that the 
DNA repeats, d(AATGG),, are as stable as the corresponding 
Watson-Crick duplex d(AATGG),, y(CCATT)n. Therefore, the se- 
quence d(AATGG),, can, indeed, nucleate a stem-loop structure at 
little free-energy cost and if, during mitosis, they are located on the 
chromosome surface they can provide specific recognition sites for 
kinetochore function. 


10450 (UCRL-ID-105823) High resolution three dimen- 
sional microscopy of biological microstructures using zone 
plate lenses with x-ray laser Illumination. Trebes, J. Lawrence 
Livermore National Lab., CA (United States). 12 Dec 1990. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94005955. Source: 
OSTI; NTIS; GPO Dep. 

One of the goals of biomedical research is the development of 
imaging techniques capable of producing high resolution (~300A) 
three dimensional images of structures within live cells. Recent de- 
velopments in zone plate lenses at LBL and in x-ray lasers at 
LLNL indicate that flash three dimensional x-ray microscopy of live 
biological objects can be achieved in the near term. This concept 
for a microscope utilizes an x-ray laser to backlit immunogold la- 
beled biological objects. These backlit objects are then imaged with 
low f-number, high resolution zone plate lenses. Backlighting and 
imaging along several different directions allows a three dimen- 
sional image to be obtained using tomographic techniques. 
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10451 (CONF-930117—8) An object model for genome in- 
formation at all levels of resolution. Honda, S.; Parrott, N.W.; 
Smith, R.; Lawrence, C. Baylor Coll. of Medicine, Houston, TX 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States);Department of Health and Human Services, 
Washington, DC (United States);Keck Foundation (United States). 
DOE Contract FG05-91ER61132. From 26. Hawaiian international 
conference on system science: biotechnology computing track; 
Kauai, HI (United States); 5-8 Jan 1993. Order Number 
DE94005968. Source: OSTI; NTIS; GPO Dep. 

An object model for genome data at all levels of resolution is de- 
scribed. The model was derived by considering the requirements 
for representing genome related objects in three application do- 
mains: genome maps, large-scale DNA sequencing, and exploring 
functional information in gene and protein sequences. The method- 
ology used for the object-oriented analysis is also described. 


10452 (DOE/ER-0591) ELS! Bibliography: Ethical legal and 
social implications of the Human Genome Project. Yesley, M.S. 
(comp.). USDOE Office of Energy Research, Washington, DC 
(United States). Nov 1993. 265p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94004240. Source: 
OSTI; NTIS; GPO Dep. 

This second edition of the ELSI Bibliography provides a current 
and comprehensive resource for identifying publications on the ma- 
jor topics related to the ethical, legal and social issues (ELSI) of 
the Human Genome Project. Since the first edition of the ELSI Bib- 
liography was printed last year, new publications and earlier ones 
identified by additional searching have doubled our computer data- 
base of ELSI publications to over 5600 entries. The second edition 
of the ELSI Bibliography reflects this growth of the underlying com- 
puter database. Researchers should note that an extensive 
collection of publications in the database is available for public use 
at the General Law Library of Los Alamos National Laboratory 
(LANL). 


10453 (DOE/ER/61132-3) A software environment for 
large-scale sequencing: Comprehensive progress report: 
February 23, 1991—July 15, 1993. Lawrence, C.B. Baylor Coll. of 
Medicine, Houston, TX (United States). Dept. of Cell Biology. 8 Jul 
1993. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-91ER61132. Order Number 
DE94005676. Source: OSTI; NTIS; GPO Dep. 

The authors are developing a next-generation software environ- 
ment to support large-scale DNA sequencing for the Human 
Genome Project. The goal is to automate the data flow from its 
generation by the DNA sequencing hardware to the final recon- 
structed sequence. Thus, the emphasis is on automation while 
providing efficient graphical interfaces for interaction with or inspec- 
tion of the data. A secondary goal is to develop a system flexible 
enough to support a range of sequencing strategies, including ran- 
dom, and various directed and mixed strategies. The project will 
result in a software product named the “Genome Reconstruction 
Manager” (GRM). The authors are presently engaged in the final 
phase during which they plan to deliver a production quality system 
to a small number of DNA sequencing laboratories. By the end of 
the project they will have accomplished the main objectives stated 
in their original proposal except that GRM will not include all of the 
analytical capabilities that were planned. The reason for this is that 
the system proved to be much more complex than originally ex- 
pected and required more effort to be devoted to system design 
and implementation. However, the design of GRM anticipates the 
addition of analytical capabilities and the strategy to fucus on sys- 
tem design has resulted in a solid foundation on which to build. 


10454 (ORNL/FTR-4735) Travel to France to participate in 
a workshop on “Artificial Intelligence and Genome”: Foreign 
trip report, August 28-September 3, 1993. Uberbacker, E.C. 
Oak Ridge National Lab., TN (United States). 7 Sep 1993. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE94000508. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler presented an invited paper at the 1993 International 
Joint Conference on Artificial Intelligence in Chambery, France. 
The traveler was the lead speaker in a special day long workshop 
on “Artificial Intelligence and Genome” and participated in several 





other workshops and sessions involving machine learning and 
knowledge acquisition systems. 


10455 (UCRL-JC—112468) Alu repeats as markers for hu- 
man population genetics. Batzer, M.A. (Lawrence Livermore 
National Lab., CA (United States)); Alegria-Hartman, M.; Bazan, H. 
Lawrence Livermore National Lab., CA (United States). Sep 1993. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9309260-1: 4. international 
symposium on human identification, Scottsdale, AZ (United States), 
27-29 Sep 1993). Order Number DE94001636. Source: OSTI; 
NTIS; GPO Dep. 

The Human-Specific (HS) subfamily of Alu sequences is com- 
prised of a group of 500 nearly identical members which are almost 
exclusively restricted to the human genome. Individual subfamily 
members share an average of 97.9% nucleotide identity with each 
other and an average of 98.9% nucleotide identity with the HS sub- 
family consensus sequence. HS Alu family members are thought to 
be derived from a single source “master” gene, and have an aver- 
age age of 2.8 million years. We have developed a Polymerase 
Chain Reaction (PCR) based assay using primers complementary 
to the 5 in. and 3 in. unique flanking DNA sequences from each 
HS Alu that allows the locus to be assayed for the presence or ab- 
sence of an Alu repeat. Individual HS Alu sequences were found to 
be either monomorphic or dimorphic for the presence or absence of 
each repeat. The monomorphic HS Alu family members inserted in 
the human genome after the humar/great ape divergence (which is 
thought to have occurred 4-6 million years ago), but before the ra- 
diation of modem man. The dimorphic HS Alu sequences inserted 
in the human genome after the radiation of modem man (within the 
last 200,000-one million years) and represent a unique source of 
information for human population genetics and forensic DNA analy- 
ses. These sites can be developed into Dimorphic Alu Sequence 
Tagged Sites (DASTS) for the Human Genome Project as well. HS 
Alu family member insertion dimorphism differs from other types of 
polymorphism (e.g. Variable Number of Tandem Repeat [VNTR] or 
Restriction Fragment Length Polymorphism [RFLP]) because indi- 
viduals share HS Alu family member insertions based upon identity 
by descent from a common ancestor as a result of a single event 
which occurred one time within the human population. The VNTR 
and RFLP polymorphisms may arise multiple times within a popula- 
tion and are identical by state only. 


5505 Metabolism 
Refer also to citation(s) 8067, 10146, 10445, 10447, 10491 


10456 (DOE/ER/13719-5) One carbon metabolism in anaer- 
obic bacteria: Regulation of carbon and electron flow during 
organic acid production. Zeikus, J.G.; Jain, M. Michigan Biotech- 
nology Inst., Lansing, MI (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER13719. Order Number DE94004852. Source: OSTI; NTIS; 
GPO Dep. 

The project deals with understanding the fundamental biochemi- 
cal mechanisms that physiologically control and regulate carbon 
and electron flow in anaerobic chemosynthetic bacteria that couple 
metabolism of single carbon compounds and hydrogen to the pro- 
duction of organic acids (formic, acetic, butyric, and succinic) or 
methane. The authors compare the regulation of carbon dioxide 
and hydrogen metabolism by fermentation, enzyme, and electron 
carrier analysis using Butyribacterium methylotrophicum, Anaer- 
oblospirillum succiniciproducens, Methanosarcina barkeri, and a 
newly isolated tri-culture composed of a syntrophic butyrate de- 
grader strain IB, Methanosarcina mazei and Methanobacterium 
formicicum as model systems. To understand the regulation of 
hydrogen metabolism during butyrate production or acetate degra- 
dation, hydrogenase activity in B. methylotrophicum or M. barkeri is 
measured in relation to growth substrate and pH; hydrogenase is 
purified and characterized to investigate number of hydrogenases; 
their localization and functions; and, their sequences are deter- 
mined. To understand the mechanism for catabolic CO> fixation to 
succinate the PEP carboxykinase enzyme and gene of A. suc- 
ciniciproducens are purified and characterized. Genetically 
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engineered strains of Escherichia coli containing the phospho- 
enolpyruvate (PEP) carboxykinase gene are examined for their 
ability to produce succinate in high yield. To understand the mech- 
anism of fatty acid degradation by syntrophic acetogens during 
mixed culture methanogenesis formate and hydrogen production 
are characterized by radio tracer studies. It is intended that these 
studies provide strategies to improve anaerobic fermentations used 
for the production of organic acids or methane and, new basic un- 
derstanding on catabolic CO, fixation mechanisms and on the 
function of hydrogenase in anaerobic bacteria. 


10457 (INIS-mf-14164) Fumigation of Folia belladonnae 
with ‘C-labelled ethylene oxide to reduce the germ number - 
activity distributions in the drug and preparations made from 
it. Strohmeier, H. Wuerzburg Univ. (Germany). 29 Jul 1988. 144p. 
(In German). Order Number DE94745992. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The study described here provided evidence to prove that con- 
siderable quantities of ethylene oxide, ethylene chlorhydrin and 
ethylene glycol are retained, when a drug is fumigated with ethy- 
lene oxide under standard fumigation conditions in order to reduce 
the germ number. Ethylene oxide bound by adsorption may be 
eliminated from the drug by repeated aeration. If an aqueous- 
ethanolic percolate is prepared from a drug showing very high 
levels of ethylene chlorhydrin and then carefully distilled at 40 C 
using only little pressure, a dry extract can be obtained that con- 
tains no such residue. (orig.) 


10458 (Juel-2761) Growth kinetics and lyophilisation char- 
acteristics of a mixed population of phenol-degrading bacteria. 
Poszich-Buscher, C. Forschungszentrum Juelich GmbH (Ger- 
many). Inst. fuer Biotechnologie; Technische Hochschule Aachen 
(Germany). May 1993. 191p. (in German). Order Number 
DE94739016. Source: OSTI; NTIS (US Sales Only). 

Reversibly inactivated microorganisms (RIM) were compared 
which are able to utilize the phenolic components of coking plant 
effluents and residues completely as a source of carbon and 
energy for growth. For this purpose, a mixed population of phenol- 
degrading bacterica - part of which come from coking residues - 
was cultivated in a continuously charged bioreactor with biomass 
recirculation in selective conditions, with phenol and cresol and 
xylenol isomers as the only source of carbon and energy. The 
degradation potential of the mixed population of bacteria was in- 
vestigated as well as the applicability of this method for cultivating 
this mixed population of bacteria. (orig/BBR) 


10459 (UCRL-JC—115342) “'Ca as a tracer for calclum up- 
take and deposition in heart tissue during ischemia and 
reperfusion. Southon, J.R. (Lawrence Livermore National Lab., CA 
(United States)); Bishop, M.S.; Kost, G.J. Lawrence Livermore Na- 
tional Lab., CA (United States). 17 Sep 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930960-3: 6. international conference on 
accelerator mass spectrometry, Canberra (Australia), 17 Sep - 1 
oct 1993). Order Number DE94002013. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We have developed techniques and are commencing experi- 
ments using enriched *'Ca as a tracer in isolated rabbit heart 
preparations. The aims of the study are to measure calcium uptake 
and deposition in response to cardiac ischemia and reperfusion, 
and to investigate events and mechanism leading to irreversible 
myocyte injury. 


5506 Medicine 


Refer aiso to citation(s) 8482, 10106, 10107, 10495, 10562, 10570, 
10587, 10619 


10460 (CEA-CONF-—11591) Three dimensional PET recon- 
struction with time-of-flight measurement. Mallon, A.; Grangeat, 
P. CEA Centre d'Etudes de Grenoble, 38 (France). Direction des 
Technologies Avancees. 1993. 2p. (In French). (CONF-9309332-: 
14. Conference on signal and image processing, Juan-les-Pins 
(France), 13 Sep 1993). Order Number DE94613530. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The interest in fully three-dimensional image reconstruction, es- 
pecially in positron emission tomography (PET) has significantly 
increased for the last few years. At LETI, the specialty in PET is 
the time-of-flight (TOF) measurement. The authors present two re- 
construction techniques for 3D TOF PET. The first is a 
backprojection-convolution algorithm. Due to the redundancy in the 
3D data set, there exists an infinite number of filters. The authors 
establish a general condition that characterizes the fitters and pro- 
pose an algorithm with a factorizable filter. However, this first 
technique requires an acquisition system with revolution symmetry. 
Thus, they present a second one adapted to a detection geometry 
with a small number of angular positions. It consists of a multi- 
image deconvolution algorithm with Wiener filter. (author). 


10461 (CONF-9302119-3) Evaluation of ischemia and 
myocardial viability in patients with coronary artery 
disease (CAD) with iodine-123-labeled 15-(p-iodophenyl)-3-R,S- 
methylpentadecanoic acid (BMIPP). Kropp, J. (Bonn Univ. 
(Germany)); Joergens, M.; Glaenzer, K.P.; Luederitz, B.; Biersack, 
H.J.; Knapp, F.F. Jr. Oak Ridge National Lab., TN (United States). 
[1993]. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 3. international 
symposium on radioiodinated fatty acids; Kyoto (Japan); 10-11 Feb 
1993. Order Number DE94000490. Source: OSTI; NTIS; GPO Dep. 
Twenty patients with coronary artery disease (CAD) controlled by 
coronary arteriography (CA) and biplane left ventricular 
cineventriculography (LVCV) were investigated with the 15- (p[l- 
123]iodophenyl)-3-R,S-methylpentadecanoic acid (BMIPP) fatty 
acid analogue. During maximal symptom limited exercise 5 mCi 
(200 MBq) of BMIPP were injected followed by two SPECT studies 
within three hours. After another 30 min, with the patient at rest a 
third SPECT was performed after reinjection of 3 mCi (100 MBq) 
BMIPP. Visual inspection of the short and long axis slices and 
quantitative comparison of the short axis slices of the tomograms 
were performed to grade BMIPP uptake and refill and detect 
turnover abnormalities. These were addressed either as scar or as 
ischemia and compared to CA and a graded score of regional wall 
motion by LVCV which provided values for sensitivity (SE) and 
specificity (SP) to detect CAD. Fifteen infarctions had corre- 
sponded clinical, angiographic and scintigraphic findings in 93%. 


10462 (DOE/FTR-94003551) Travel to Finland to attend 
workshop on Clinical Implementation of Neutron Capture and 
Therapy: Foreign trip report, September 11-16, 1993. Nigg, 
D.W. EG and G Idaho, inc., Idaho Falls, ID (United States). 24 Sep 
1993. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC07-761D01570. Order Number DE94003551. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Helsinki Workshop on Clinical Implementation of Boron Neu- 
tron Capture Therapy (BNCT) was the latest in the continuing 
series of coordinating meetings held by the European Collaboration 
(EC) on BNCT. The workshop was directed primarily toward the in- 
terests of the EC and the Finnish BNCT group, but a few outside 
participants were invited in order to provide an external perspective 
on the relevant technical issues. | was asked to provide contribu- 
tions on epithermal-neutron beam design and on analytical 
dosimetry as well as a short overview of the entire INEL integrated 
BNCT program, which has high visibility in Europe. 


10463 (FZR-93-12, pp. 6-15) The establishment of the 
Rossendorf PET Center. Johannsen, B.; Steinbach, J. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Apr 1993. 144p. In Institute of Bioinorganic and 
Radiopharmaceutical Chemistry. Annual report 1992. Order Num- 
ber DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 

The objectives of the newly established Positron Emission 
Tomography (PET) Center at the Institut of Bioinorganic and Radio- 
pharmaceutical Chemistry in Rossendorf are described, referring to 
medical research, development of tracers and radiochemicals de- 
velopments, biochemistry and future prospects of PET in 
Rossendorf. The layout of the center is also described considering 
the cyclotron and targetry, the transport system, the radiopharma- 
ceutical laboratories and the tomograph. A schedule for project 
development is going. (BBR) 
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10464 (FZR-93-12, pp. 16-17) Installation of the PET- 
camera POSITOME Illp in Rossendorf. Enghardt, W. 
(Forschungszentrum Rossendorf e.V. (Germany)); Linemann, H.; 
Mazza, M.; Thompson, C.; Will, E. Forschungszentrum Rossendorf 
e.V. (FZR), Rossendorf bei Dresden (Germany). Apr 1993. 144p. 
In Institute of Bioinorganic and Radiopharmaceutical Chemistry. 
Annual report 1992. Order Number DE94738606. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication POSITRON CAMERAS/positron computed 
tomography; CALIBRATION; POSITRON SOURCES; RESOLU- 
TION; SPECIFICATIONS 


10465 (INIS-BR-3206) Labelling of biological structures 
with technetium ® m. Bernardo Filho, M. Universidade Federal, 
Rio de Janeiro, RJ (Brazil). Inst. de Biofisica. 1988. 148p. (In Por- 
tuguese). Order Number DE94613531. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The labelling of red blood cells (RBC) with technetium 997 (99 
Tc) depends on several factors, as the stannous ion (Sn**) 
concentration, the time and temperature of incubation, the antico- 
agulant utilized, the presence of plasma proteins (PP) and others. 
Although the blinding of 9°" Te with hemoglobin and PP are simi- 
lar, they appear to have specific characteristics as demonstrated 
by precipitation with alcohol, acetone, trichloroacetic acid, hy- 
drochloric acid and mercury chloride. The bacterial cultures labeled 
with Technetium-°°™, at optimal Sn*+ ion concentration, presents a 
large stability and their viability is not altered by this treatment. The 
electrophoretic mobility, the hydrophobicity, the cationized ferritin 
distribution and the adherence to human buccal epithelial cells are 
not modified either. The possibility of labelling with 9°" Tc of pla- 
naria and cercariae of Schistossoma mansoni evaluative cycle 
increases the utilization of this radionuclide to an experimental 
level. The results described with the labelling of these biological 
structures with °°" Tc demonstrated that stable labeled and viable 
operations are obtained. (author). 


10466 (INIS-BR-3207) Bone scintigraphy. A contribution to 
oncology. Pinto, J.C.M. Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Faculdade de Medicina. 1987. 218p. (In Portuguese). Or- 
der Number DE94612222. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The bone scintiscanning is evaluated including aspects as accu- 
racy, precision and no invasiveness of the method in diagnosis. A 
review of radiotracers used in this technique is presented. The 
value of bone scintiscanning as a diagnostic technique and also as 
clinic follow up in neoplasms is discussed. (M.A.C.). 


10467 (INIS-mf-13764, pp. 249-254) Radiation methods for 
medical diagnostics. Hussein, E.M.A (New Brunswick Univ., 
Fredericton, NB (Canada)). Canadian Nuclear Association, Toronto, 
ON (Canada). 1992. 449p. (CONF-9206428—: 32. Annual confer- 
ence of the Canadian Nuclear Association, Saint John (Canada), 
7-10 Jun 1992). In Proceedings of the 32. annual conference of 
the Canadian Nuclear Association. Order Number DE94612223. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Diagnostic imaging methods involving atomic and nuclear radia- 
tion include digital radiography, x-ray computed tomography, 
emission tomography, and Compton scatter imaging. The physical 
principles, capabilities, and limitations of each technique are re- 
viewed. Areas requiring future development are also identified. 


10468 


(INIS-mf-13768, pp. 72-81) Compartmental modeling 
of HMPAO and calculation of regional cerebral blood flow. 
Mirzai, M. (Manitoba Univ., Winnipeg, MB (Canada). Dept. of Medi- 
cal Physics); Palser, R. Canadian Nuclear Association, Toronto, 
ON (Canada); Canadian Nuclear Society, Toronto, ON (Canada). 
1990. (CONF-9003343—: CNA/CNS Student Conference, Peterbor- 


ough (Canada), 23-24 Mar 1990). In Proceedings. 157p. Order 
Number DE94612685. Source: OSTI; NTIS (US Sales Only); INIS. 

A radiopharmaceutical, Tce-99m-labeled hexamethylpropyle- 
neamine oxime (HM-PAO), has been reported to cross the blood 
brain barrier and to distribute in brain tissue in proportion to 
regional cerebral blood flow (rCBF). Although nuclear medicine im- 
ages demonstrate a rapid uptake and prolonged retention of 
activity in cerebral structure, the pharmacokinetics of the radiophar- 
maceutical are poorly understood. Due to this lack of knowledge, 





only qualitative inference of rCBF rather than quantitative estima- 
tion can be made from the accumulation of radioactive information 
in the different regions of the brain. Although qualitative information 
of rCBF is useful, when serial intra-patient studies and inter-patient 
studies are compared, it is often impossible to determine whether 
rCBF has increased or not. Over the past few years compartmental 
models have been formulated to describe the clearance of HM- 
PAO from blood to brain tissue and the efflux back to the blood. 
This paper describes the computer simulation of the measurement 
of rCBF using Tc-99m-HMPAO. The compartmental model, to- 
gether with typical rate constants, is used to generate blood and 
tissue tracer activity curves. Gaussian noise and the use of non- 
linear regression analysis will allow the determination of mean and 
standard deviation of the computed rCBF. By varying the amount 
of added noise and the number of data points fitted, the accuracy 
of the computed rCBF will be evaluated. (9 refs., 4 figs.). 


10469 (INIS-RU-346, pp. 3-8) Elaboration and development 
of remote neutron therapy at U-120 cyclotron of Nucleare 
Physics Institute at TPI. Zyryanov, B.N.; Musabaeva, L.|.; Letov, 
V.N.; Lisin, V.A. Akademiya Meditsinskikh Nauk SSSR, Tomsk 
(Russian Federation). Onkologicheskij Nauchnyj Tsentr. 1992. 
138p. (In Russian). (CONF-9206423—: Fast neutrons in treatment 
of neoplasms, Tomsk (Russian Federation), 16-17 Jun 1992). In 
Fast neutrons in treatment of neoplasms: Proceedings of All-union 
conference. Order Number DE94610668. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results of the first home experience in the treatment of patients 
with malignant neoplasms various localizations by fast neutrons are 
given. It is shown that radiation therapy by fast neutrons opens up 
new opportunities for treating malignant neoplasms of radioresis- 
tant forms. The basic stages of research studies on neutron 
therapy using the U-120 cyclotron, comprising physico-dosimetric 
and radiobiological investigations, are singled out. 


10470 (INIS-RU-346, pp. 8-12) Physicotechnical, radiobio- 
logical and clinical aspects for usage of fast neutrons of 
reactor in radiotherapy of oncological patients. Tsyb, A.F.; Mar- 
dynskij, Yu.S.; Obaturov, G.M.; Sysoev, A.S.; Andreev, V.G.; 
Ulyanenko, S.E. Akademiya Meditsinskikh Nauk SSSR, Tomsk 
(Russian Federation). Onkologicheskij Nauchnyj Tsentr. 1992. 
138p. (In Russian). (CONF-9206423-: Fast neutrons in treatment 
of neoplasms, Tomsk (Russian Federation), 16-17 Jun 1992). In 
Fast neutrons in treatment of neoplasms: Proceedings of All-union 
conference. Order Number DE94610668. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results of physico-dosimetric studies of the B-3 beam of the BR- 
10 reactor are presented. A device for remote neutron therapy of 
oncological patients is suggested and described. Results of preclin- 
ical, physico-technical and radiobiological studies of rats with 
implanted big tumours of the M-1 sarcoma are provided. The data 
obtained permitted development of the methods of clinical employ- 
ment of the reactor fast neutrons for treating oncological patients. 
57 patients with larynx cancer received treatment in agreement 
with procedure developed. 


10471 (INIS-RU-346, pp. 13-18) Results of the second 
phase of clinical testing of 6.3 MeV neutrons at the Kiev cy- 
clotron U-120 in treatment of 498 patients. Chernichenko, V.A.; 
Demina, Eh.D.; Tolstopyatov, B.A.; Galakhin, K.A. Akademiya 
Meditsinskikh Nauk SSSR, Tomsk (Russian Federation). 
Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (In Russian). (CONF- 
9206423—: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of the second phase of clinical testing of 6.3 MeV neu- 
trons in the course of irradiation of 498 patients with tumours of 
different localizations and different depth under body irradiated sur- 
face at various stages of treatment are provided. Using soft tissue 
sarcomas by way of example, indices of 3-year survival rate of the 
patients and averaged morphometric data of hystostereological 
analysis are presented. The conclusion is made on clinical effi- 
ciency and advisability of continuation of the study to the thirst 


stage of testing of 6.3 MeV neutron beam for treating oncological 
patients. 
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10472 (INIS-RU-346, pp. 18-24) Possible ways for develop- 
ment of neutron therapy on accelerators. Letov, V.N. 
Akademiya Meditsinskikh Nauk SSSR, Tomsk (Russian Federa- 
tion). Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (In Russian). 
(CONF-9206423-—: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 

Possibilities to enhance local inhibition of tumour growth under 
neutron irradiation using hyperthermia were studied. Local irradia- 
tion of mice limbs with tumours was realized by fast neutrons of 
6.0 MeV in the average at a dose rate of 17-18 Gy/min. It is ascer- 
tained that employment of local hyperthermia reduces irradiation 
dose required for inhibition of tumour growth rate. Experiments 
showed the advisability of local hyperthermia use for increasing effi- 
ciency of tumor growth inhibition under irradiation by fast neutrons. 


10473 (INIS-RU-346, pp. 30-35) Dosimetric computer plan- 
ning of radiation of malignant tumors by fast neutron beam of 
U-120 cyclotron. Lisin, V.A. Akademiya Meditsinskikh Nauk 
SSSR, Tomsk (Russian Federation). Onkologicheskij Nauchnyj 
Tsentr. 1992. 138p. (In Russian). (CONF-9206423—: Fast neutrons 
in treatment of neoplasms, Tomsk (Russian Federation), 16-17 Jun 
1992). In Fast neutrons in treatment of neoplasms: Proceedings of 
All-union conference. Order Number DE94610668. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A program ensuring dosimetric planning of malignant tumour 
therapy by a fast neutron beam of the U-120 cyclotron, using per- 
sonal computers, was developed and realized. The obtained data 
on the distribution of absorbed and isoeffective doses and time- 
dose-fractionation factor permit a complete and precise analysis of 
clinical information. The data also permit ascertaining quantitative 
dependences between diverse characteristies of dose field and re- 
sults of neutron therapy. 8 refs. 


10474 (INIS-RU-—346, pp. 48-52) Assessment of isoeffective 
distribution of absorbed energy of fast neutrons during thera- 
peutic irradiation of patients. Chernichenko, V.A.; Demina, Eh.A. 
Akademiya Meditsinskikh Nauk SSSR, Tomsk (Russian Federa- 
tion). Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (in Russian). 
(CONF-9206423-—: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 

lsoeffective distribution of absorbed energy of fast neutrons dur- 
ing therapeutical irradiation of oncological patients to reduce 
radiation-induced injuries of normal tissues was _ estimated. 
Dependence of the change in the values of relative biological effec- 
tiveness (RBE) of a fast neutron beam on physical value of the 
dose administered and on the depth under the surface irradiated 
was found. The conclusion was made that variables of RBE of the 
neutron beams employed should be used efficiently to optimize 
therapeutical irradiation of patients. 3 refs. 


10475 (INIS-RU-346, pp. 52-59) Hemopoiesis in intra- 
operative radiotherapy. Zyryanov, B.N.; Khodkevich, B.S.; 
Agafonov, V.I. Akademiya Meditsinskikh Nauk SSSR, Tomsk (Rus- 
sian Federation). Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (In 
Russian). (CONF-9206423—: Fast neutrons in treatment of neo- 
plasms, Tomsk (Russian Federation), 16-17 Jun 1992). In Fast 
neutrons in treatment of neoplasms: Proceedings of All-union con- 
ference. Order Number DE94610668. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Changes in basic indices of periphery blood and bone marrow in 
patients after vast surgical interference for operating malignant 
neoplasms using intra-operative radiotherapy in a dose of 10-20 
Gy were studied. Certain changes in periphery blood count as a 
result of intra-operative radiotherapy, accompanied by slight 
anaemia and leukocytosis, were pointed out. It is shown that intra- 
operative irradiation does not bring about adverse reactions and 
aftereffects on the side of radiosensitive systems of an organism. 
Bone marrow blood formation does not suffer during intra-operative 
irradiation by the doses of 10-20 Gy. 10 refs. 


10476 (INIS-RU-346, pp. 75-79) Electrophysiological and 
thermographic characteristics of the skin in radiotherapy with 
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the use of fast neutrons. Popovich, V.1.; Biryulin, V.A. Akademiya 
Meditsinskikh Nauk SSSR, Tomsk (Russian Federation). 
Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (In Russian). (CONF- 
9206423-: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 

Data on the character of changes in the temperature and electric 
parameters of skin during radiotherapy using fast neutrons are 
given. 25 patients with locally spread or relapse tumours of head 
and neck and 10 patients with cancer metastases to neck lym- 
phadens, treated by combined neutron-photon radiotherapy with 
total focus dose of 20, 40 and 65 Gy, were examined. It is shown 
that with an increase in radiation burden on skin and development 
of radiation reactions a characteristic increase in local temperature 
and decrease in resistance to electric current, depending on radia- 
tion affection degree, are observed. The instrumental methods of 
diagnosis permit determining the degree of acute radiation injury. 6 
refs.; 2 tabs. 


10477 (INIS-RU-346, pp. 83-88) Changes of DNA content 
of tumor cell nuclei in different types of irradiation. Modyaev, 
V.P.; Zobnina, M.N.; Dikovich, M.F. Akademiya Meditsinskikh Nauk 
SSSR, Tomsk (Russian Federation). Onkologicheskij Nauchnyj 
Tsentr. 1992. 138p. (In Russian). (CONF-9206423—: Fast neutrons 
in treatment of neoplasms, Tomsk (Russian Federation), 16-17 Jun 
1992). In Fast neutrons in treatment of neoplasms: Proceedings of 
All-union conference. Order Number DE94610668. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Comparative evaluation of the state of tumour cells in patients 
with larynx cancer under various types of radiation action in isoef- 
fective doses using the method of DNA cytophotometry was made. 
It is shown that changes in tumour cell ploidy occur in cases of: 1) 
operative treatment without irradiation; 2) preoperational photon 
therapy; 3) preoperational photon-neutron therapy; 4) preopera- 
tional neutron therapy. In all the cases preoperational course of 
treatment by radiotherapy amounted to 35-40 Gy. It is shown that 


DNA content in nuclei, index of DNA accumulation, ploidy permit 
an objective evaluation of dynamics of tumour cell state after irradi- 
ation. 8 refs.; 1 fig. 


10478 (INIS-RU-346, pp. 98-102) Neutron radiation in com- 
prehensive therapy of patients with osteogenic sarcoma. Bizer, 
V.A.; Gulidov, 1.A.; Sysoev, A.S. Akademiya Meditsinskikh Nauk 
SSSR, Tomsk (Russian Federation). Onkologicheskij Nauchnyj 
Tsentr. 1992. 138p. (In Russian). (CONF-9206423-: Fast neutrons 
in treatment of neoplasms, Tomsk (Russian Federation), 16-17 Jun 
1992). in Fast neutrons in treatment of neoplasms: Proceedings of 
All-union conference. Order Number DE94610668. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Neutron therapy in combination with remote gamma-therapy was 
employed for complex treating of 20 patients with osteogenic sar- 
coma. Results of the two-year examinations show that combined 
radiation treatment is not accompanied by increase in the number 
of skin radiation-induced reactions and it has a pronounced local 
effect. It is recommended that the search for the ways of combined 
radiation procedure improvement should be continued. 


10479 (INIS-RU-346, pp. 102-105) 6 MeV neutrons in 
combined treatment of cerebral gliomas. Romodanov, S.A.; Se- 
menova, V.M.; Annin, E.A.; Glavatskij, A.Ya.; Kolerov, A.G. 
Akademiya Meditsinskikh Nauk SSSR, Tomsk (Russian Federa- 
tion). Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (In Russian). 
(CONF-9206423-: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 

Efficiency of fast neutron enployment in complex treatment of 60 
patients with cerebral gliomas was studied. The patients were irra- 
diated solely by neutrons and/or photons 10 days - 4 weeks after 
surgical interference. Positive effect was pointed out for the pa- 
tients with gliomas in phases 3-4. Advisability of employment of 
combined therapy with the tumour bed irradiation by COD neutrons 
in the dose 40-45 Gy and with the entire brain irradiation by pho- 
tons in the dose of 20 Gy irrespective of the operation radical 
character is proved. 1 ref. 
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10480 (INIS-RU-346, pp. 106-114) Results of concomitant 
radiotherapy. Musabaeva, L.|.; Lavrenkov, K.A.; Podoplekin, M.V. 
Akademiya Meditsinskikh Nauk SSSR, Tomsk (Russian Federa- 
tion). Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (in Russian). 
(CONF-9206423—: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 

Efficiency of combined neutron-photon therapy of 146 patients 
aged 27-65 with locally spread forms of malignant neoplasms in 
the head, neck and locomotor was studied. It is shown that the effi- 
ciency of combined radiotherapy depends on the sequence of 
neutron and photon therapy application and the value of fast neu- 
tron contribution to isoeffective course dose. It must be taken into 
consideration, when planning the course of combined radiotherapy. 
6 refs.; 6 tabs. 


10481 (INIS-RU-346, pp. 114-118) Usage of concomitant 
neutron-photon radiotherapy in combined treatment of malig- 
nant larynx tumors. Kitsmanyuk, Z.D.; Chojnzonov, E.L.; Novikov, 
V.A.; Dikovich, M.F.; Popovich, V.1.; Podoplekin, M.V. Akademiya 
Meditsinskikh Nauk SSSR, Tomsk (Russian Federation). 
Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (in Russian). (CONF- 
9206423-: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 

A procedure of combined treatment of malignant tumours in lar- 
ynx using remote neutron radiation was developed. 11 patients 
with primary larynx tumours were treated. Efficiency of employing 
remote neutron therapy at the first stage of combined treatment 
and dependence of the frequency of postoperational complications 
occurrence on the value of fast neutron contribution to the total 
dose are shown. 5 refs. 


10482 (INIS-RU-346, pp. 119-121) Fast neutrons in con- 
comitant radiation and combined treatments of patients with 
larynx cancer. Gulidov, |.A. Akademiya Meditsinskikh Nauk SSSR, 
Tomsk (Russian Federation). Onkologicheskij Nauchnyj Tsentr. 
1992. 138p. (In Russian). (CONF-9206423-: Fast neutrons in 
treatment of neoplasms, Tomsk (Russian Federation), 16-17 Jun 
1992). In Fast neutrons in treatment of neoplasms: Proceedings of 
All-union conference. Order Number DE94610668. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Efficiency of combined radiation and combined treatment of pa- 
tients with larynx cancer, using as components fast neutrons of the 
BR-10 reactor, was studied. 78 patients received the treatment. It 
is shown that the use of the procedure developed permits achiev- 
ing two-year non-relapse survival in 70% of the cases without the 
patient life quality deterioration. 9 refs. 


10483 (INIS-RU-346, pp. 122-124) Gamma-neutron therapy 
in comprehensive treatment of local-spread forms of breast 
cancer. Kuzin, A.l. Akademiya Meditsinskikh Nauk SSSR, Tomsk 
(Russian Federation). Onkologicheskij Nauchnyj Tsentr. 1992. 
138p. (In Russian). (CONF-9206423—: Fast neutrons in treatment 
of neoplasms, Tomsk (Russian Federation), 16-17 Jun 1992). In 
Fast neutrons in treatment of neoplasms: Proceedings of All-union 
conference. Order Number DE94610668. Source: OSTI; NTIS 
(US Sales Only); INIS. 

55 patients with locally spread forms of breast cancer underwent 
gamma-neutron therapy in complex treatment, comprising poly- 
chemiotherapy and surgical interference. It is shown that the use of 
fast neutrons of the BR-10 reactor promotes pronounced regres- 
sion of the tumour in the majority of the patients, decreases 
considerably the frequency of the tumour relapses, not increasing 
the number of radiation-induced reactions, when employing radio- 
therapy. 2 tabs. 


10484 (INIS-RU-346, pp. 124-126) Concomitant radiother- 
apy of endometrium cancer with the use of >2Cf sources of 
high activity. Mardynskij, Yu.Ya.; Guseva, L.I.; Rykova, V.P.; 
Fursova, T.l. Akademiya Meditsinskikh Nauk SSSR, Tomsk (Rus- 
sian Federation). Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (In 
Russian). (CONF-9206423-: Fast neutrons in treatment of neo- 
plasms, Tomsk (Russian Federation), 16-17 Jun 1992). In Fast 





neutrons in treatment of neoplasms: Proceedings of All-union con- 
ference. Order Number DE94610668. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Combined radiotherapy using neutron radiation of highly active 
252Cf sources was employed for treating 73 patients with 
endometrium cancer. The combined radiotherapy mentioned com- 
prised remote gamma therapy and intracavitary irradiation using 
the Anet-V apparatus with total focus dose of 20 and 40 Gy. It is 
shown that radiation-induced complications arose in the first two 
years of examinations. Efficiency of the method suggested is 
pointed out. However, occurrence of grave radiation-induced com- 
pilations requires further improvement of the radiotherapy method. 


10485 (INIS-RU-346, pp. 126-131) Assessment of enzy- 
matic activity of salinary glands in comprehensive 
radiotherapy of malignant neoplasms of head and neck. Mus- 
abaeva, L.|.; Sukhanova, G.A. Akademiya Meditsinskikh Nauk 
SSSR, Tomsk (Russian Federation). Onkologicheskij Nauchnyj 
Tsentr. 1992. 138p. (in Russian). (CONF-9206423—: Fast neutrons 
in treatment of neoplasms, Tomsk (Russian Federation), 16-17 Jun 
1992). In Fast neutrons in treatment of neoplasms: Proceedings of 
All-union conference. Order Number DE94610668. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

It is shown that in the course of combined radiotherapy of pa- 
tients with malignant tumour localization in the head and neck 
increase in the activity of alpha-amylase of saliva and decrease in 
enzymatic activity, depending on the absorbed isoeffective dose, 
take place. Suppression of enzymatic activity of saliva was more 
clearly pronounced in the patients subjected to neutron radiation, 
than those subjected to the standard conditions of gamma-therapy. 
Indices of saliva enzymatic activity in the process of combined ra- 
diotherapy were used as criterion of tolerance of salinary glands in 
the patients with malignant neoplasms in the head and neck. 6 
refs.; 3 tabs. 


10486 (INIS-RU-346, pp. 132-136) Delayed results of com- 


bined treatment of malignant neoplasms of nasal cavity and 


accessory basal sinuses with the use of remote neutron ther- 
apy. Novikov, V.A.; Kitsmanyuk, Z.D.; Chojnzonov, E.L. Akademiya 
Meditsinskikh Nauk SSSR, Tomsk (Russian Federation). 
Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (In Russian). (CONF- 
9206423—: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 
Analysis of results of combined treatment of 24 patients with lo- 
cally spread forms of malignant neoplasms in nasal cavity and 
accessory nasal sinuses, subjected to preoperational remote neu- 
tron therapy, was carried out. Mean neutron energy was 6.5 MeV, 
total focus dose - 38-40 Gy. It is shown that combined method of 
treatment features high efficiency, ensuring 5-year survival rate of 
67.8% of the patients. However, the treatment is accompanied by 
grave complications, formation of face tissue-defects and radiation- 
induced cataract. The necessity of improving the methods of eye 
protection in the course of radiotherapy is emphasized. 1 ref. 


10487 (LA-UR-94-119) Strategies for source space limita- 
tion in tomographic inverse procedures. George, J.S.; Lewis, 
P.S.; Schlitt, H.A.; Kaplan, L.; Gorodnitsky, |.; Wood, C.C. Los 
Alamos National Lab., NM (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9308165—-4: BIOMAG 93: _ international 
conference on biomagnetism, Vienna (Austria), 16-20 Aug 1993). 
Order Number DE94006238. Source: OSTI; NTIS; INIS; GPO Dep. 

The use of magnetic recordings for localization of neural activity 
requires the solution of an ill-posed inverse problem: i.e. the deter- 
mination of the spatial configuration, orientation, and timecourse of 
the currents that give rise to a particular observed field distribution. 
In its general form, this inverse problem has no unique solution; 
due to superposition and the existence of silent source configura- 
tions, a particular magnetic field distribution at the head surface 
could be produced by any number of possible source configura- 
tions. However, by making assumptions concerning the number 
and properties of neural sources, it is possible to use numerical 
minimization techniques to determine the source model parameters 
that best account for the experimental observations while satisfying 
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numerical or physical criteria. In this paper the authors describe 
progress on the development and validation of inverse procedures 
that produce distributed estimates of neuronal currents. The goal is 
to produce a temporal sequence of 3-D tomographic reconstruc- 
tions of the spatial patterns of neural activation. Such approaches 
have a number of advantages, in principle. Because they do not 
require estimates of model order and parameter values (beyond 
specification of the source space), they minimize the influence of 
investigator decisions and are suitable for automated analyses. 
These techniques also allow localization of sources that are not 
point-like; experimental studies of cognitive processes and of spon- 
taneous brain activity are likely to require distributed source 
models. 


10488 (LUMEDW-MEOC-1011) Colorectal cancer and non- 
malignant respiratory disease in asbestos cement and cement 
workers: Studies on mortality, cancer morbidity, and radio- 
graphical changes in lung parenchyma and pleura. Jacobsson, 
K. Lund Univ. (Sweden). Dept. of Occupational and Environmental 
Medicine. Sep 1993. 55p. Order Number DE94613498. Source: 
OSTI; NTIS; INIS. 

Radiologically visible parenchymal changes (small opacities >= 
1/0;ILO 1980 classification) were present in 20% of a sample of 
workers (N=174), employed for 20 years (median) in an asbestos 
cement plant. Exposure-response relationships were found, after 
controlling for age and smoking habits. In a sample of asbestos ce- 
ment workers with symptoms and signs suggestive of pulmonary 
disease (N=33), increased lung density measured by x-ray com- 
puted tomography, and reduced static lung volumes and lung 
compliance was found. In a cohort of asbestos cement workers 
(N=1.929) with an estimated median exposure of 1.2 fibres/ml, the 
mortality from non-malignant respiratory disease was increased in 
comparison to a regional reference cohort (N=1.233). A two-to 
three-fold increase of non-malignant respiratory mortality was noted 
among workers employed for more than a decade in the asbestos 
cement plant, compared to cement workers (N=1.526), who in their 
turn did not experience and increased risk compared to the general 
population. In the cohorts of asbestos cement and cement workers, 
there was a tow-to three-fold increased incidence of cancer in the 
right part of the colon, compared to the general population as well 
as to external reference cohorts of other industrial workers 
(N=3.965) and fishermen (N=8.092). A causal relation with the ex- 
posure to mineral dust and fibres was supported by the findings of 
higher risk estimated in subgroups with high cumulated asbestos 
doses or longer duration of cement work. The incidence of cancer 
in the left part of the colon was not increased. Morbidity data, but 
not mortality data, disclosed the subsite-specific risk pattern. Both 
asbestos cement workers and cement workers has an increased 
incidence of rectal cancer, compared with the general population, 
and with the fishermen. The risk was, however, of the same mag- 
nitude among the other industrial workers. 181 refs. 


10489 (SS/-93-07) Medical uses of radiation: retaining the 
benefit but recognising the harm: Presented at the OECD/NEA 
Workshop. Valentin, J. (Swedish Radiation Protection Inst., Stock- 
holm (Sweden)); Webb, G.A.M. Swedish Radiation Protection Inst., 
Stockholm (Sweden). 1993. 20p. (CONF-930181—: Workshop on 
radiation protection toward the turn of the century, Paris (France), 
11-13 Jan 1993). Order Number DE94613493. Source: OSTI; 
NTIS; INIS. 

This paper review the historical trends and current situation in 
doses to patients from diagnostic radiology, to investigate whether 
the optimisation requirement of radiological protection is being fully 
implemented. The use of constraints as a quantitative indicator is 
thought likely to help. Computed tomography is studied as an 
example of the introduction of a new technique with substantial di- 
agnostic benefits but involving substantial doses. The overall 
conclusion is that the control of patient doses from diagnostic radi- 
ology is reasonable - but iT could be better. (55 refs.). 


10490 (STUK/ST-GUIDE-3.5) Quality control of diagnostic 
x-ray equipment and film processing. Finnish Centre for Radia- 
tion and Nuclear Safety (STUK), Helsinki (Finland). 1993. 13p. 
Translation of STUK/ST-GUIDE-3.5. Order Number DE94613499. 
Source: OSTI; NTIS; INIS. 
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Translation. The original text in Finnish is published under the 
same guide number. The guide is valid from 1 January 1992 and 
will remain in force until further notice. 

According to the section 40 of the Radiation Act (692/92), the li- 
censee is required in Finland to make the arrangements to control 
the function of the radiation equipment and related facilities used 
for medical procedures. The guide explains how quality control can 
be organized for diagnostic x-ray equipment. It also gives recom- 
mendations for constancy tests for conventional x-ray radiographic 
and fluoroscopic equipment and for film processing. The recom- 
mendations are based on the publications and statements of the 
International Committee for Radiation Protection (ICRP) and stan- 
dardization organizations. The intention is that the operators of 
x-ray equipment or the maintenance personnel are able to perform 
the quality control tests presented in the guide. 


5507 Microbiology 


Refer also to citation(s) 7984, 7985, 7994, 8017, 8067, 8197, 
8501, 8569, 10446 


10491 (DOE/ER/30156-H1) Fossil energy biotechnology: A 
research needs assessment: Final report. USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Program 
Analysis. Nov 1993. 302p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC01-91ER30156. Order Number 
DE94004239. Source: OSTI; NTIS; GPO Dep. 

The Office of Program Analysis of the US Department of Energy 
commissioned this study to evaluate and prioritize research needs 
in fossil energy biotechnology. The objectives were to identify re- 
search initiatives in biotechnology that offer timely and strategic 
options for the more efficient and effective uses of the Nation's fos- 
sil resource base, particularly the early identification of new and 
novel applications of biotechnology for the use or conversion of do- 
mestic fossil fuels. Fossil energy biotechnology consists of a 
number of diverse and distinct technologies, all related by the com- 
mon denominator — biocatalysis. The expert panel organized 14 
technical subjects into three interrelated biotechnology programs: 
(1) upgrading the fuel value of fossil fuels; (2) bioconversion of fos- 
sil feedstocks and refined products to added value chemicals; and, 
(3) the development of environmental management strategies to 


minimize and mitigate the release of toxic and hazardous petro- 
chemical wastes. 


10492 (ORNL/FTR-4752) Travel to Britain to speak and 
cochair the session on Lignocellulosics at the Ninth Interna- 
tional Biodeterioration and Biodegradation Symposium, 
University of Leeds, England: Foreign trip report, September 
3-10, 1993. Woodward, J. Oak Ridge National Lab., TN (United 
States). 22 Sep 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94000534. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler was an invited speaker and cochairman of the ses- 
sion on Lignocellulosics at the Ninth International Biodeterioration 
and Biodegradation Symposium, University of Leeds, England. R. 
Edyvean of Leeds University was the host of the symposium, and 
possible collaboration between Oak Ridge National Laboratory 
(ORNL) and Leeds University in the area of heavy metal removal 
from wastewaters was discussed. Also, collaboration between 
ORNL and The Shirley Technology Center, Manchester, is possible 
due to the common interests and expertise in cellulose enzymology 
and the biodeterioration of cellulosic textiles. 
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Refer also to citation(s) 10459 


10493 (BNL-49862) An assessment of adult risks of pares- 
thesia due to mercury from coal combustion. Lipfert, F. 
(Brookhaven National Lab., Upton, NY (United States)); Moskowitz, 
P.; Fthenakis, V.; DePhillps, M.; Viren, J.; Saroff, L. Brookhaven 
National Lab., Upton, NY (United States). Nov 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-931116-2: POWER-GEN ‘93: 6th 
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international conference and exhibition for the power generating in- 
dustries, Dallas, TX (United States), 17-19 Nov 1993). Order 
Number DE94006057. Source: OSTI; NTIS; GPO Dep. 

This paper presents results from a probabilistic assessment of 
the mercury health risks associated with a hypothetical 1000 MW 
coal-fired power plant. The assessment draws on the extant knowl- 
edge in each of the important steps in the chain from emissions to 
health effects, based on methylmercury derived from seafood. For 
this assessment, we define three separate sources of dietary Hg: 
canned tuna (affected by global Hg), marine shellfish and finfish 
(affected by global Hg), and freshwater gamefish (affected by both 
global Hg and local deposition from nearby sources). We consider 
emissions of both reactive and elemental mercury from the hypo- 
thetical plant (assumed to burn coal with the US average Hg 
content) and estimate wet and dry deposition rates; atmospheric 
reactions are not considered. Mercury that is not deposited within 
50 km is assumed to enter the global background pool. The 
incremental Hg in local fish is assumed to be proportional to the in- 
cremental total Hg deposition. Three alternative dose-response 
models were derived from published data on specific neurological 
responses, in this case, adult paresthesia (skin prickling or tingling 
of the extremities). Preliminary estimates show the upper 95th per- 
centile of the baseline risk attributed to seafood consumption to be 
around 10-* (1 chance in 10,000). Based on a doubling of Hg 
deposition in the immediate vicinity of the hypothetical plant, the in- 
cremental local risk from seafood would be about a factor of 4 
higher. These risks should be compared to the estimated back- 
ground prevalence rate of paresthesia, which is about 7%. 


10494 (LA-UR-—93-4442) MEG studies of human vision: 
Retinotopic organization of V1. Aine, C. (Los Alamos National 
Lab., NM (United States)); George, J.; Ranken, D.; Best, E.; Tiee, 
W.,; Vigil, V.; Flynn, E.; Wood, C.; Supek, S. Los Alamos National 
Lab., NM (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9308165-—2: BIOMAG 93: international conference on bio- 
magnetism, Vienna (Austria), 16-20 Aug 1993). Order Number 
DE94005088. Source: OSTI; NTIS; GPO Dep. 

A primary goal of noninvasive studies of human vision is to iden- 
tify and characterize multiple visual areas in the human brain 
analogous to those identified in studies of nonhuman primates. By 
combining functional MEG measurements with images of individual 
anatomy derived from MRI, the authors hope to determine the lo- 
cation and arrangement of multiple visual areas in human cortex 
and to probe their functional significance. The authors have identi- 
fied several different visual areas thus far which appear to be 
topographically organized. This paper focuses on the retinotopic 
characterization of the primary visual area (V1) in humans. 
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10495 (DOE/ER/61166-T1) Decade of the Brain 1990-2000: 
Maximizing human potential. Federal Coordinating Council for 
Science, Engineering and Technology, Washington, DC (United 
States). Subcommittee on Brain and Behavioral Sciences. Apr 
1991. 102p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al05-91ER61166. Order Number 
DE94000868. Source: OSTI; NTIS; GPO Dep. 

The US Decade of the Brain offers scientists throughout the Fed- 
eral Government a unique opportunity to advance and apply 
scientific knowledge about the brain and nervous system. During 
the next 10 years, scientists hope to maximize human potential 
through studies of human behavior, senses and communication, 
learning and memory, genetic/chemical alterations, and environ- 
mental interactions. Progress in these areas should lead to 
reductions in mortality from brain and nervous system disorders 
and to improvements in the quality of life. This report identifies nine 
research areas that could form the basis of an integrated program 
in the brain and behavioral sciences. A chart summarizing the Fed- 
eral activities in these nine areas may be found at the back of the 
report. In addition, three areas that span the nine research areas — 


basic research, technology and international activities — are consid- 
ered. 





10496 (FZR-93-12, pp. 28-29) Compartmental 
sis of blood-brain transfer and protein incorporation 
of L-’5Seseleno-methionine in rat brain. Bergmann, R. 
(Forschungszentrum Rossendorf e.V. (Germany)); Brust, P.; 
Kampf, G.; Kretzschmar, M.; Coenen, H.H.; Hamacher, K.; Stoeck- 
lin, G. Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei 
Dresden (Germany). Apr 1993. 144p. In Institute of Bioinorganic 
and Radiopharmaceutical Chemistry. Annual report 1992. Order 
Number DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication SELENIUM /75/radionuclide kinetics; 
SELENIUM 75/tracer techniques; PROTEINS/biosynthesis; ME- 
THIONINE; LABELLED COMPOUNDS; RATS; BRAIN; POSITRON 
COMPUTED TOMOGRAPHY; PROTEINS; BIOSYNTHESIS; TIME 
DEPENDENCE; COMPARTMENTS 


analy- 
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10497 (AECS-A/FRSR-72) Effects of low doses gamma 
irradiation on cotton yield. Al-Oudat, M. (Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Dept. of Radiation 
Agriculture); Khalifa, Kh. Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Dept. of Radiation Agriculture. Sep 1993. 
53p. (In Arabic). Order Number DE94613268. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Field experiments and then large scale application of irradiated 
cotton seeds (C.V. Aleppo-40) were carried out during three sea- 
sons (1986, 1987 and 1988) for field experiment at ACSAD Station 
in Dier-Ezzor and 1988, 1989 and 1990 for large scale application 
at Euphrate’s Basin, Al-Ghab and Salamia, farmers farms. The 
above areas were selected as they represent major cotton produc- 
tion areas in Syria. The aims of the experiments were to study the 
effect of low doses of gamma irradiation 0, 5, 10, 20, 30, 40, and 
50 Gy on cotton yield and to look for the optimum dose of gamma 
irradiation to obtain best results. The results show that, there were 


positive effect (P<0.95) for doses 5-30 Gy in increasing cotton 
yield. The highest increase was at dose of 10 Gy . which was 
19.5% higher than control. For the large scale application using 10 
Gy the increase in cotton yield varied from 10-39% compared to 
control. (author). 29 refs., 26 tabs. 


10498 (AECS-A/RRE-12) The effect of gamma irradiation 
on the digestibility of organic matter of poultry excreta (In 
vitro). Al-Masri, M.R. (Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Dept. of Radiatin Agriculture). Atomic En- 
ergy Commission, Damascus (Syrian Arab Republic). Dept. of 
Radiation Agriculture. Jul 1993. 23p. (In Arabic). Order Number 
DE94613281. Source: OSTI; NTIS (US Sales Only); INIS. 

The changes in the digestibility of dry matter and organic matter 
by enzyme (in vitro) for two types of the excreta of laying hens 
were studied. In type |, excreta were dried at 170-180 C for 10 
minutes whereas in type Il dried at 55-60 C for several days. Each 
type was divided into two parts, the first stored for 3 months with 
the control. The second part was irradiated by gamma irradiation at 
100 KGy and stored for 3 months with the control. The results indi- 
cated that there was significant (0.05) difference in the digestibility 
of dry matter and organic matter and the percentage of crude fibre 
between samples and the control for the types | and II before and 
after storage. The dry matter digestibility for types | and II in- 
creased by 7%, and the organic matter digestibility increased by 
17% for type | and by 11% for type Il before and after storage. The 
increase in the digestibility of dry matter and organic matter is at- 
tributed to the decrease in crude fibre obtained by irradiation. The 
storage of excreta after drying has no effects on the rate of in- 
crease in the digestibility of dry matter and organic matter due to 
irradiation in both types (I and Il). (author). 19 refs., 5 figs., 4 tabs. 


10499 (AECS-A/RRE-14) Improving the nutritive value of 
the blocks using gamma irradiation treatment. Al-Masri, M. R. 
(Atomic Energy Commission, Damascus (Syrian Arab Republic). 
Dept. of Radiation Agriculture). Atomic Energy Commission, Dam- 
ascus (Syrian Arab Republic). Dept. of Radiation Agriculture. Sep 
1993. 17p. (In Arabic). Order Number DE94613282. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The effects of 100 KGy of gamma irradiation on dry matter and 
organic matter digestibility determined in vitro to improve the nutri- 
tive value of three types of blocks containing different feed stuffs 
were investigated. The compositions of the blocks were type | 
(wheat bran 28%, dried poultry manure 31%, molasses 20%, urea 
10%, Ca(OH)2 6%, salt 5%). Type Il (wheat bran 22%, dried poultry 
manure 10%, sugarbeet 30%, molasses 20%, urea 8%, Ca(OH)2 
6%, salt 4%). Type Ill (olive-oil cake 35%. Wheat bran 30%, urea 
100%, cement 15%, salt 10%). The results indicate that there was 
a significant difference (0.05) between the treated samples and the 
control for NDF, dry matter and organic matter digestibility. Gamma 
irradiation resulted in a significant increase (P<0.05) in dry matter 
and organic matter digestibility and a significant decrease (P<0.05) 
in NDF contents for the three types of feed blocks. Dry matter di- 
gestibility increased by 5% for all block types whereas organic 
matter digestibility increased by 7%, and 10% for block types |, Il 
and Ill respectively. The increase in organic matter digestibility was 
probably due to a decrease in NDF content resulting from gamma 
irradiation. NDF decreased by 25%, 19% and 16% for block types 
|, Il and Ill respectively. (author). 23 refs., 4 figs., 2 tabs. 


10500 (DOE/BP/65903-5) Augmented fish health monitor- 
ing in Idaho: Annual report 1992. Munson, A.D.; Hauck, A.K. 
Idaho Dept. of Fish and Game, Eagle, ID (United States). Eagle 
Fish Health Lab. Dec 1993. 63p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract BI79-87BP65903. Order 
Number DE94006097. Source: OSTI; NTIS; GPO Dep. 

This report documents the progress of Idaho Department of Fish 
and Game's fish health monitoring during the past five years and 
will serve as a completion report for the Augmented Fish Health 
Monitoring Project. Anadromous fish at twelve IDFG facilities were 
monitored for various pathogens and organosomatic analyses were 
performed to anadromous fish prior to their release. A fish disease 
database has been developed and data is presently being entered. 
Alternate funding has been secured to continue fish health monitor- 
ing. 


10501 (INIS-BR-3204) Nitrogen balance in grasses of the 
genus Brachiaria. Loureiro, M. de F. Universidade Federal Rural 
do Rio de Janeiro, RJ (Brazil). Dept. de Solos. 1985. 123p. (in 
Portuguese). Order Number DE94613269. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A ‘5 N aided nitrogen balance experiment was performed in 
posts in the greenhouse to quantify the contribution of biological ni- 
trogen fixation to four species of Brachiaria grow in two soils. The 
effects of adding molybdenum to the pots was also investigated. 
Among various methods for the analysis of total nitrogen in plant 
material and soil, a technique utilizing a pre-digestion with De- 
varda’s alloy was found to be most efficient. In the nitrogen 
analyses the sample size and particle size were found to be fac- 
tors limiting the precision of the analyses. In an analysis of the 
sources of error, the sampling of the soil was found to be the 
greatest source of variation on the nitrogen balance. (author). 


10502 (INIS-BR-3205) Gamma radiation use as a quaran- 
tine treatment for Ceratitis capitata (Wied., 1824) and 
Anastrepha fraterculus (Wied., 1830) in papaya fruits (Carica 
papaya, Linnaeus), cultivar sunrise solo. Faria, J.T. de. Sao 
Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de Agricultura 
Luiz de Queiroz. 1989. 211p. (In Portuguese). Order Number 
DE94613277. Source: OSTI; NTIS (US Sales Only); INIS. 

The gamma irradiation as treatment for control of the immature 
stages of fruit flies, C. capitata and A. fraterculus in papaya fruits, 
cultivar Sunrise Solo is studied. The gamma rays attenuation was 
observed by one and two papaya fruits placed between source and 
infested fruit, and this changed the radiation doses required to 
obtain mortality in eggs and larvae of the Medfly. The efficacy of ir- 
radiation was higher when the infested papayas were packed in 
paper box. The radiation dose determined using the Probit 9 con- 
cept, for immature stages mortality of C. capitata was 107,74 Gy 
and for A. fraterculus was 50,82 Gy. The sterilizing doses for 
adults of C. capitata and D. fraterculus, irradiated as pupae, was 
60 Gy and 40 Gy, respectively. (author). 


10503 (INIS-BR-3215) Disinfestation of export oranges and 
tangerines (Citrus spp) against medfly Ceratitis capitata 
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(Wied., 1824) (Diptera; Tephritidae) by gamma irradiation (Co- 
60). Costa, N. Centro de Energia Nuclear na Agricultura (CENA), 
Piracicaba, SP (Brazil). 1990. 104p. (In Portuguese). Order Num- 
ber DE94612083. Source: OSTI; NTIS (US Sales Only); INIS. 

A gamma bean 650 cobalt-60 source was utilized for irradiation 
(0; 10; 50; 100; 200; 300; 400; 500; 750 and 1000 Gy) of fresh 
ripe fruits artificially interested by immature stages of Ceratitis capi- 
tata to determine the sterilizing and lethal doses. The sensorial and 
chemical analyses did not show any significant differences be- 
tween the control and irradiated samples. Differences on loss of 
weight of oranges show that 500 and 1000 Gy doses were respon- 
sible for increasing the loss of water content. (author). 


10504 (INIS-BR-3216) True absorption of phosphorus from 
di calcium phosphate, mono ammonium phosphate, triple su- 
perphosphate and urea-phosphate in bovine by the radio 
phosphorus dilution technique. Silva Filho, J.C. da. Centro de 
Energia Nuclear na Agricultura (CENA), Piracicaba, SP (Brazil). 
1990. 103p. (In Portuguese). Order Number DE94613283. Source: 
OSTI; NTIS (US Sales Only); INIS. 

With the aim to study the utilization of alternative sources of 
phosphorus by ruminants. Twenty four males steers, with 250 Kg 
live weight and 18 months of age, were allocated in four groups of 
six animals each. The animals were housed in individual pens and 
received a diet containing chopped hay, corn and soybean meal, 
urea and mineral mixtures. The phosphate sources were added to 
supply 10 g of phosphorus per animal daily. The animais were in- 
jected intravenously and individually with 37 MBq of P-32 (N Ap H 
P O,) at the 20" day of the experimental trial into the jugular vein. 
Blood and faces were collected and sampled at 24 hours intervals, 
for 8 days. Based on the specific activities in plasma and faces, 


the fecal endogenous loss and true phosphorus absorption were 
determined. (author). 


10505 (INIS-BR-3217) Evaluation of the isotopic dilution 
method with addition of * N fertilizer to the soil, for quantifi- 
cation of BNF by legumes. Morales, E.R.B. Centro de Energia 
Nuclear na Agricultura (CENA), Piracicaba, SP (Brazil). 1990. 
130p. (In Portuguese). Order Number DE94613270. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Two pot experiments were carried out in greenhouse, with the 
objective of evaluating the isotopic dilution method with the addi- 
tion of ' N fertilizer to the soil for evaluation of biological nitrogen 
fixation (BNF) by legumes. Experiment |: with addition of 1‘ 
N-fertilizer, according to FRIED and MIDDELBOE (1977), and Ex- 
periment Il: Without adding the fertilizer, by natural variation of '5 
N (6 "© N). In experiment |, the following crops were utilized as test 
plants: soybean, bean and cowpea and for the control plants: non 
nodulating soybean, rice and wheat, with distinct number of plants 
per pot. The pots containing 8 Kg a Dark red latossol (LE) of Sao 
Paulo state, Brazil, received the same rate of nitrogen fertilizer with 
same ‘> N enrichment. In experiment Il, bean was utilized as test 
crop and non nodulating soybean and rice as controls, and they 
did not receive any nitrogen fertilizer. The experiments lasted 81 
days, from July to October 1989. The above ground parts of the 
plants were harvested, for which dry matter weight, total-N and '5 
N were determined. (author). 


10506 (INIS-BR-3233) Use of gamma radiation against 
Ceratitis capitata (Wied., 1824), Anastrepha Fraterculus (Wied., 
1830) and Anastrepha Obliqua (Macquart, 1835) (Diptera, 
Tephritidae) for disinfestation of mangoes for exportation. 
Raga, A. Sao Paulo Univ., Piracicaba, SP (Brazil). Escola Superior 
de Agricultura Luiz de Queiroz. Apr 1990. 164p. (In Portuguese). 
Order Number DE94615910. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The gamma radiation doses to attend quarantine requirements of 
importing countries, by disinfecting mango fruits from Ceratitis capi- 
tata (Wied., 1824), Anastrepha Fraterculus (Wied., 1830) and 
Anastrepha Obliqua (Macquart, 1835) is studied. An increase of ra- 
diation resistance of C. capitata eggs was observed during the 
embryonic development. Doses up to 40 Gy for C. capitata and up 
to 100 Gy for A. Fraterculus and A. Obliqua did not affect pupation 
of 4-,5-,6- and 7-day-old larvae, irradiated ‘in vitro’. Larvae of C. 
capitata were more resistant than A. Obliqua and A. Fraterculus. 
Larvae of A. Obliqua were more resistant than A. Fraterculus. The 
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dose of 125.5 Gy fulfilled the criteria for efficacy, which prevented 
emergence of the adults of three fruit fly species studied. (author). 


10507 (INIS-BR-3234) Study of the flight range and ideal 
density of the africanized honeybees, Apis mellifera L., 1758 
(Hymenoptera: Apidae) labelled with °2 P on an apple orchard. 
Paranhoa, B.A.J. Centro de Energia Nuclear na Agricultura 
(CENA), Piracicaba, SP (Brazil). Jun 1990. 66p. (In Portuguese). 
Order Number DE94615953. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The ideal density, the flight range, the choice for any flight direc- 
tion, the influence of temperature and relative humidity of air about 
the honeybee's activity, Apis mellifera L.. 1758 (Hymenoptera: Api- 
dae) were studied in an apple orchard, utilizing nuclear techniques. 
Five hives, with 35,000 bees each, were labelled with syrup (50%) 
content (2,5 Ci 9° P/ml) and taken one by one, every two days to 
the blossomed orchard. A circumference area of 100 m diameter 
(0,8 ha) W staked each 10 m from the center to the limit (50 m), 
making a cross, pointing out to North, South, East and West. The 
honeybees were collected on apple flowers, during 5 minutes in 
each stake, at 10:00 a.m. and 12:30 p.m. (author). 


10508 (INIS-BR-3235) Dispersal aspects of 32 P-labelled 
Mediterranean fruit fly Ceratitis capitata (Wied., 1824) (Diptera: 
Tephritidae) in citrus orchard. Silva, E.B. da. Centro de Energia 
Nuclear na Agricultura (CENA), Piracicaba, SP (Brazil). Feb 1990. 
90p. (in Portuguese). Order Number DE94615911. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The dispersion of artificially-reared and gamma-sterilized males 
of the fruit fly Ceratitis capitata was studied in a citrus orchard. 
About 10,000 adults were tagged through a °* P artificial medium 
and released into two different place of the orchard, one place had 
ripe fruits and the other place without ripe fruits. Flies trapped were 
collected daily during the first 8 days and then three more surveys 
once a week. Radioactive flies were detected by liquid scintillator 
through Cerenkov effect. The data suggested that the number of 
male trapped was affected by the presence of ripe fruit and by pe- 
riod between release and trapping. The climate factors during the 
period of the experiment, did not affect the flight distance neither 
the trapping data. (author). 


10509 (INIS-mf-13752) Radiation monitoring of imported 
food to Saudi Arabia after Chernobyl accident. Abdul-Majid, S. 
(Nuclear Engineering Department, King Abdulaziz University, Jed- 
dah, (Saudi Arabia)); Abulfaraj, W.; Al-Johani, M.S.; Mamoon, A.M; 
Abdulfattah, A.F.; Abubakar, K.M. No corporate text available. 
1988. 4p. (CONF-880404—-: 7. international congress of the 
International Radiation Protection Association (IRPA), Sydney (Aus- 
tralia), 10 Apr 1988). Order Number DE94612084. Source: OSTI; 
NTIS (US Sales Only). 

Reports the results of radiation monitoring of food imports 
through ports of Jeddah, Yanbu and Jizan and Jeddah airport dur- 
ing June 1986 to February 1987. Monitoring procedure followed is 
detailed. Only meat and milk powder samples showed increased 
radioactivity above background upto September. Mainly cesium 
137 and 134 were observed. From September, biscuits, mush- 
rooms and fertilizer also showed radioactive contamination. Nuts, 
fruits, grain products, macaroni, amber and some indoor plants 
also showed contamination from October. 


10510 (INIS-mf-13770) Radiation Technology: Proceedings 
of the first National Conference on Radiation Industry orga- 
nized by Vietnam National Atomic Energy Commission and 
Execitive Committee of Hanoi. Viet Nam National Atomic Energy 
Commission, Ha Noi (Viet Nam). 1990. 66p. (In Vietnamese). 
(CONF-9005453-—: 1. National Conference on Radiation Industry, 
Hanoi (Viet Nam), 30-31 May 1990). Order Number DE94612911. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The conference was organized to evaluate the application direc- 
tions of radiation technology in Vietnam and to utilize the Irradiation 
Centre in Hanoi with the Co-60 source of 110 kCi. The investiga- 
tion and study of technico-economic feasibility for technology 


development to various items of food and non-food objects was re- 
ported. (N.H.A). 





10511 (INIS-mf-13770, pp. 18-24) Influence of post-harvest 
irradiation time and absorbed dose to potatoes and onions. Vo 
Hoang Quan (Irradiation Center, Hanoi (Viet Nam)); Pham Quang 
Vinh; Bui Binh Thang; Nguyen Duc Tu. Viet Nam National Atomic 
Energy Commission, Ha Noi (Viet Nam). 1990. (In Vietnamese). 
(CONF-9005453-: 1. National Conference on Radiation Industry, 
Hanoi (Viet Nam), 30-31 May 1990). In Radiation Technology: Pro- 
ceedings of the first National Conference on Radiation Industry 
organized by Vietnam National Atomic Energy Commission and 
Executive Committee of Hanoi, Hanoi (VN), 30-31 May 1990. 66p. 
Order Number DE94612911. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Post harvest losses of potatoes and onions were mainly due to 
sprouting and rotting. Irradiation dose of 50 Gy for onions and of 
100 Gy for potatoes applied within the dormancy period effectively 
inhibited sprouting. In Vietnam conditions the optimal irradiation 
time after harvest is 3 - 6 weeks for potatoes, within 4 weeks for 
onions. Irradiated potatoes and onions stored under ambient condi- 
tions tend to be more spoiled in comparison with unirradiated 
ones. irradiation caused a slight decrease of vitamin C content and 
an increase of reduced sugars and total sugars for potatoes and 
onions stored under room temperature. There are no changes in 
main nutritional properties of irradiated onions, no after-cooking 
discoloration in irradiated potatoes. (author). 8 refs, 4 tabs, 9 figs. 


10512 (INIS-mf-13770, pp. 24-26) Influence of gamma irra- 
diation and packaging material to gram green and soybean. Vo 
Hoang Quan (Irradiation Center, Hanoi (Viet Nam)); Pham Quang 
Vinh; Nguyen Hoang Thao; Nguyen Thanh Nga; Vu Huu Nghi. Viet 
Nam National Atomic Energy Commission, Ha Noi (Viet Nam). 
1990. (In Vietnamese). (CONF-9005453-: 1. National Conference 
on Radiation Industry, Hanoi (Viet Nam), 30-31 May 1990). In Ra- 
diation Technology: Proceedings of the first National Conference 
on Radiation Industry organized by Vietnam National Atomic En- 
ergy Commission and Executive Committee of Hanoi, Hanoi (VN), 
30-31 May 1990. 66p. Order Number DE94612911. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper is a case study on the application of gamma irradia- 
tion to control insect and mould infestation in gram green and 
soybean. Irradiation dose of 3 kGy reduced growths of mould in 
soybean stored for 6 months at 30 deg. C and 80% RH. After 6 
months of storage unirradiated soybean were 100% mould in- 
fested, irradiated soybean of 3 kGy and 5 kGy were 28% and 16% 
mould infested, respectively. Irradiated dose of 0.5 kGy destroyed 
completely pests in gram green.Jute bags lined with 0.1 mm PE 
were proved to be against re-infestation during storage pe- 
riod. There are no changes in contents of total proteins, soluble 
proteins, fatty acids between irradiated soybean (up to 5 kGy) and 
control one. (author). 10 refs, 4 tabs. 


10513 (INIS-mf-13770, pp. 26-29) Effect of gamma rays and 
combined treatment between irradiation and other factors to 
quality of dried cuttle fish and ready-to eat cuttle fish. Bui Thi 
Yen (Nuclear Research Inst., Dalat (Viet Nam)). Viet Nam National 
Atomic Energy Commission, Ha Noi (Viet Nam). 1990. (in Viet- 
namese). (CONF-9005453-: 1. National Conference on Radiation 
Industry, Hanoi (Viet Nam), 30-31 May 1990). In Radiation Tech- 
nology: Proceedings of the first National Conference on Radiation 
Industry organized by Vietnam National Atomic Energy Commis- 
sion and Executive Committee of Hanoi, Hanoi (VN), 30-31 May 
1990. 66p. Order Number DE94612911. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The paper showed that the microbial contamination on dried cut- 
tle fish produced from different sources was rather high: 10® - 10°/ 
g of sample. E.Coli, Cl.perfringens, Staphylococcus and fungi were 
found in all samples. Irradiation dose of 3 kKGy combined with NaCl 
(10%) and benzoate natri 0.2% or NaCl (10%) and sorbate kali 
(2%) reduced total bacterial counts to 104/g. Microbial contamina- 
tion on ready-to eat dried cuttle fish was 10°/g. The pathogenic 
bacteria were still found in some cases. Fungi contamination was 
10? - 10°/g in all tested samples. Samples with initial moisture of 
21 -26% irradiated at 2 kGy or without irradiation have been at- 
tacked by mould after 1 - 1.5 months of storage while there was no 
mould growth on samples of 19% moisture treated with 2 kGy or 
on samples of higher moisture but irradiated at 3 kGy, after 9 
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months of storage. There was not difference in enumeration of mi- 
croorganisms in dried cuttle fish at 20 - 24 °C and 30 - 32 °C, as 
well as for two kinds of packaging. (author). 4 refs, 4 tabs. 


10514 (INIS-mf-13770, pp. 41-43) Gamma radiation steril- 
ization in production of Nitrogen bio fertilizer. Nguyen Kim Vu 
(National Inst. of Agricultural Science, Hanoi (Viet Nam)); Nguyen 
Ngoc Quyen; Tran Tu Thuy; Vo Van Thuan; Nguyen Manh Hung; 
Pham Quang Vinh; Dinh Phuong Thao. Viet Nam National Atomic 
Energy Commission, Ha Noi (Viet Nam). 1990. (in Vietnamese). 
(CONF-9005453-: 1. National Conference on Radiation Industry, 
Hanoi (Viet Nam), 30-31 May 1990). In Radiation Technology: Pro- 
ceedings of the first National Conference on Radiation Industry 
organized by Vietnam National Atomic Energy Commission and 
Executive Committee of Hanoi, Hanoi (VN), 30-31 May 1990. 66p. 
Order Number DE94612911. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Preliminary result of the experiment on application of gamma 
sterilization of carrier based on Dong Anh peat soil for producing 
nitrogen fixation inoculant NITRAGIN was reported. Dose of 25 kGy 
is satisfied to reduced microbial impurity to suitable level, while 
keeping pH, humidity and other chemical composition no changed. 
This shows advantage of radiation sterilization, in comparing with 
conventional methods, to upgrade the quality of inoculant and to 
improve the production process. (author). 4 refs, 3 tabs. 


10515 (INIS-mf-13770, pp. 47-49) Application of gamma 
irradiation for preservation of tobacco leaf. Vo Hoang Quan (Ir- 
radiation Centre, Hanoi (Viet Nam)); Pham Quang Vinh; Le Viet 
Hung; Nguyen Dinh Truong. Viet Nam National Atomic Energy 
Commission, Ha Noi (Viet Nam). 1990. (in Vietnamese). (CONF- 
9005453—: 1. National Conference on Radiation Industry, Hanoi 
(Viet Nam), 30-31 May 1990). In Radiation Technology: Proceed- 
ings of the first National Conference on Radiation Industry 
organized by Vietnam National Atomic Energy Commission and 
Executive Committee of Hanoi, Hanoi (VN), 30-31 May 1990. 66p. 
Order Number DE94612911. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Irradiation of tobacco material up to 6 kGy could not change 
nicotine compound, total protein, soluble glucide, reducing com- 
pound. Irradiation inhibited oxidation of polyphenols. Organoleptic 
properties of irradiated tobacco leaf were better than control one. 
Mould growth in tobacco material were inhibited after irradiation. 
(author). 3 refs, 3 tabs. 


10516 (ISRP-K-BR-1) Use of ionising radiation for food 
processing applications. Ninjoor, V. (Bhabha Atomic Research 
Centre, Bombay (india)). Indian Society for Radiation Physics, 
Kalpakkam (India). Kalpakkam Chapter. 1989. 21p. Order Number 
DE94612085. Source: OSTI; NTIS (US Sales Only); INIS. 

Food irradiation is a recently developed technique used to steril- 
ize and preserve food. Food products are exposed to ionising 
radiations such as X-rays, gamma rays or high energy electrons 
which destroy food borne pathogens and parasites and inhibit 
sprouting. Shelf life of food is extended. The following aspects of 
radiation processing of food are discussed in the monograph: radi- 
ation sources, choice of dose for specific results, safety and 
nutritional quality of radiation processed food, international status 
of acceptance of food irradiation, and cost. (M.G.B.). 6 tabs. 


10517 (SAND-93-0918C) Concept study of high volume 
food irradiation with a pulsed power accelerator. Turman, B.N.; 
Prestwich, K.R.; Neau, E.L.; Johnson, D.L.; Kensek, R.P. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9310274—1: Food preservation 
2000 conference, Natick, MA (United States), 19-21 Oct 1993). Or- 
der Number DE94006370. Source: OSTI; NTIS; GPO Dep. 

A concept study was initiated to establish technical requirements 
and processing cost estimates for a high power, high volume x- 
radiation food processing facility using pulsed power technology. 
The design study was directed toward a central processing plant 
that would transport and process the food products in standard pal- 
lets of lim x 1.2m x 1.2m dimensions. The 1.2m depth of 
penetration, and a dose uniformity requirement of a factor of 2 be- 
tween the maximum and minimum dose, led to a decision to 
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employ x-radiation, produced from a 5 MeV electron beam. The 
electron beam is produced from a large-area cathode and acceler- 
ated by a multi-module pulsed power accelerator. The beam power 
for this design is 500 kW. An example application is developed for 
illustration, based on produce disinfestation at maximum exposure 
level of 100 krad and minimum exposure of 50 krad. In order to 
achieve this ratio of maximum to minimum dose, the pallet is ro- 
tated through 3609 while being exposed. The estimated. process 
rate is approximately 30 metric tons/hour. The accelerator design 
was developed by scaling from the present high average power 
beam experiments in the Repetitive High Energy Pulsed Power 
(RHEPP) program, which will deliver an output of 350 kW in a 2.5 
MeV beam. The high voltage is achieved by using 250 kV pulses 
that are added together with inductively-isolated adder cavities. 
This technology will be described, and results from the RHEPP ex- 
periments will be compared with the design requirements for the 
high power food processor application. Processing issues, technol- 
ogy limits, dose calculations, and cost estimates will be discussed. 
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10518 (INIS-mf-14167) Radiation and radiation protection. 
Landfermann, H.H.; Solbach, C. Bundesamt fuer Strahlenschutz, 
Salzgitter (Germany). Nov 1992. 42p. (In German). Order Number 
DE94746042. Source: OSTI; NTIS (US Sales Only); INIS. 

The brochure explains the major types of radiation, the radiation 
sources, effects, uses, and risks, as well as the regulatory system 
adopted by the government in order to keep the risks as low as 
possible. (orig/DG) 


5601 Radiation Effects 


Refer also to citation(s) 8387, 8401, 8887, 8890, 9079, 9150, 
9157, 9905, 10187, 10196, 10350, 10396, 10400, 10401, 10406, 
10444, 10472, 10475, 10478, 10481, 10484, 10485, 10486, 10489, 
10490, 10613, 10886, 11324 


10519 


(AECB-C-—78) Limitation of exposure to ionizing ra- 
diation: Explanatory notes relating to a proposed amendment 
of the Atomic Energy Control Regulations - proposed regula- 
tory guide. Atomic Energy Control Board, Ottawa, ON (Canada). 


14 Nov 1983. 126p. (in English, French). Order Number 
DE94613302. Source: OSTI; NTIS (US Sales Only); INIS. 

The Atomic Energy Control Board (AECB) proposes to amend 
the Atomic Energy Contro! Regulations in the light of the latest rec- 
ommendations of the International Commission on Radiological 
Protection (ICRP). Guidance on how the AECB would apply its 
proposed amended regulations is provided in this document, which 
also explains the more important changes from the present regula- 
tions. The most basic change is the introduction of the concept of 
effective dose equivalent. Another is a requirement to keep doses 
of radiation as low as reasonably achievable. (L.L.). 


10520 (AECB-C-—91) Monitoring and dose recording for the 
individual: Proposed regulatory policy statement. Atomic En- 
ergy Control Board, Ottawa, ON (Canada). 9 Nov 1988. 10p. (In 
English, French). Order Number DE94613329. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This document specifies the conditions under which monitoring 
of individuals is required. For workers identified as Atomic Radia- 
tion Workers, determination of dose or exposure must be made. In 
circumstances where personal monitoring techniques are impracti- 
cal, doses and exposures may be estimated by non-personal 
monitoring techniques. For workers not identified as Atomic Radia- 
tion Workers, licensees must be able to demonstrate that there is 
no reasonable potential for accumulating radiation doses or expo- 
sures in excess of regulatory limits. (L.L.). 


10521 (AECB-C-92) Dosimetry services for internal and 
external radiation sources: Proposed regulatory policy state- 
ment. Atomic Energy Control Board, Ottawa, ON (Canada). 9 Nov 
1988. 6p. (in English, French). Order Number DE94613330. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The Canadian Atomic Energy Control Board (AECB) sets radia- 
tion dose limits for the operation of nuclear facilities and the 
possession of prescribed substances within Canada. To administer 
these regulations the AECB must be satisfied that the dosimetry 
services used by a licensee meet adequate standards. Licensees 
are required to use the Occupational Dosimetry Service operated 
by the Bureau of Radiation and Medical Devices, Department of 
National Health and Welfare (BRMD) to determine doses from ex- 
ternal sources of radiation, except where a detailed rationale is 
given for using another service. No national dosimetry service ex- 
ists for internal sources of radiation. Licensees who operate or use 
a dosimetry service other than the BRMD must provide the AECB 
with evidence of the competence of the staff and adequacy of the 
equipment, techniques and procedures; provide the AECB with evi- 
dence that a quality assurance program has been implemented; 
and send individual dose or exposure data to the National Dose 
Registry. (L.L.). 


10522 (AECB-C—106) Technical and quality assurance 
specifications for dosimetry services: Proposed regulatory 
guide. Atomic Energy Control Board, Ottawa, ON (Canada). 17 
Apr 1989. 84p. (in English, French). Order Number DE94613328. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Issued for comment. 

The Canadian Atomic Energy Contro! Board (AECB) requires its 
licensees to establish a program to determine or estimate the radi- 
ation doses received by workers exposed to radiation as a result of 
the licensee’s activities. The determination of radiation dose is a 
two-part process. First a measurement is made; then this measure- 
ment is used in a dosimetric model to calculate the dose. This 
document is concerned only with the first step of the process. It 
gives guidance on the technical specifications for dosimetry ser- 
vices and the quality assurance program that provides confidence 
that these specifications are achieved. (L.L.). 


10523 (AECL—10230, pp. 7-10) Opening address. Levesque, 
R.J.A. (Atomic Energy Control Board, Ottawa, ON (Canada)). 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; Atomic Energy Control Board, Ottawa, ON 
(Canada); Atomic Energy Control! Board, Ottawa, ON (Canada). 
Advisory Committee on Radiological Protection. 1990. (CONF- 
9005454—: Workshop on Genetic Effects of lonizing Radiation, 
Ottawa (Canada), 2 May 1990). In Proceedings of a Workshop on 
Genetic Effects of lonizing Radiation. 84p. Order Number 
DE94613216. Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian Atomic Energy Control Board (AECB) has funded, 
and continues to fund, research into genetic effects of radiation. Of 
particular note is the continuation of studies into the apparent ex- 
cess of leukemia in children in the area around the Bruce Nuclear 
Power Development, and the apparent deficit of leukemia in 
children around the Chalk River Laboratories, neither of which ap- 
pears to be statistically significant. The sponsorship of meetings 
such as this is another way in which the AECB supports research 
into radiation effects. (L.L.). 


10524 (AECL—10230, pp. 11-12) How healthy or sick are we, 
genetically speaking?. Sankaranarayanan, K. (Rijksuniversiteit 
Leiden (Netherlands). Lab. voor Stralengenetica en Chemische 
Mutagenese). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.; Atomic Energy Control 
Board, Ottawa, ON (Canada); Atomic Energy Control Board, 
Ottawa, ON (Canada). Advisory Committee on Radiological Protec- 
tion. 1990. (CONF-9005454—: Workshop on Genetic Effects of 
lonizing Radiation, Ottawa (Canada), 2 May 1990). In Proceedings 
of a Workshop on Genetic Effects of lonizing Radiation. 84p. Order 
Number DE94613216. Source: OSTI; NTIS (US Sales Only); INIS. 

The current consensus estimates for natural prevalence of ge- 
netic diseases are about 100/10 live births for autosomal dominant 
and X-linked diseases, 25/10* for autosomal recessive diseases, 
and 40/10* for diseases attributable to constitutional chromosomal 
anomalies. The prevalence of congenital abnormalities is of the or- 
der of about 400-500/10% live births; about 50 percent of these are 
multi factorial, 6 percent due to mutant genes, 5 percent due to 
chromosomal anomalies, 6 percent due to environmental factors, 
and the remainder are of unknown aetiology. Heritable conditions 
of adult life, such as schizophrenia, multiple sclerosis, or epilepsy, 





are common. The total prevalence of some 26 such conditions has 
been estimated to be 6500/10* for the population of Hungary. This 
is the number of diseases per 10% individuals that will occur over a 
70 year life span. The common multi factorial diseases result in 
about 96000 years of potentially impaired life per 10* of the popu- 
lation. The growing number of people who can be expected to live 
into old age will result in more people suffering the effects of multi 
factorial diseases in the future. (L.L.) (Tab.). 


10525 (AECL-10230, pp. 13-20) Summary of the BEIR V 
committee’s estimates of genetic risks. Grahn, D. (Argonne Na- 
tional Lab., IL (United States)). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.; Atomic En- 
ergy Control Board, Ottawa, ON (Canada); Atomic Energy Control 
Board, Ottawa, ON (Canada). Advisory Committee on Radiological 
Protection. 1990. (CONF-9005454—: Workshop on Genetic Effects 
of lonizing Radiation, Ottawa (Canada), 2 May 1990). In Proceed- 
ings of a Workshop on Genetic Effects of lonizing Radiation. 84p. 
Order Number DE94613216. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Committee on the Biological Effects of lonizing Radiations 
(BEIR V) was constituted in late 1986 to conduct a comprehensive 
review of the biological effects of ionizing radiations focusing on in- 
formation reported since the conclusion of the 1980 BEIR study, 
and to provide new estimates of the risks of genetic and somatic 
effects in humans due to low-level exposures of ionizing radiation. 
The Committee preferred the doubling-dose method of genetic risk 
estimation over the direct method. Data from animal (mouse) stud- 
ies provide a median value of 100 to 114 cGy for long-term low 
dose rate exposure doubling doses. These values are lower than 
the median from human studies. The BEIR Committee believed 
that a doubling dose of 100 cGy would be a prudent value leading 
to conservative estimates. The estimated risks themselves are not 
much different from those generated by previous BEIR committees, 
UNSCEAR, and other published estimates. The Committee esti- 
mates that between 100 and 200 added cases per million live 
births will be observed at genetic equilibrium if the population is ex- 
posed each generation to a dose of 0.01 Sv (1 rem). Nearly half 
ware attributed to clinically mild dominant defects, and the balance 
to congenital abnormalities. (L.L.) (2 tabs.). 


10526 (AECL-—10230, pp. 21-22) Genetic risks of ionizing 
radiation: 1988 UNSCEAR estimates and future perspectives. 
Sankaranarayanan, K. (Rijksuniversiteit Leiden (Netherlands). Lab. 
voor Stralengenetica en Chemische Mutagenese). Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; Atomic Energy Control Board, Ottawa, ON (Canada); Atomic 
Energy Control Board, Ottawa, ON (Canada). Advisory Committee 
on Radiological Protection. 1990. (CONF-9005454—: Workshop on 
Genetic Effects of lonizing Radiation, Ottawa (Canada), 2 May 
1990). In Proceedings of a Workshop on Genetic Effects of loniz- 
ing Radiation. 84p. Order Number DE94613216. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Quantitative genetic risk estimation is made using two methods: 
the direct method, and the doubling dose (DD) method. The dou- 
bling dose currently used is 1 Gy for low LET, low dose, low dose 
rate irradiation, and is based on mouse data. Tables present the 
1988 UNSCEAR estimates of genetic risk using both methods. 
(L.L.) (Tab.). 


10527 (AECL—10230, pp. 23-27) An estimate of the dou- 
bling dose of ionizing radiation for humans. Neel, J.V. 
(Michigan Univ., Ann Arbor, MI (United States). Medical Center). 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.; Atomic Energy Control Board, Ottawa, ON 
(Canada); Atomic Energy Control Board, Ottawa, ON (Canada). 
Advisory Committee on Radiological Protection. 1990. (CONF- 
9005454—: Workshop on Genetic Effects of lonizing Radiation, 
Ottawa (Canada), 2 May 1990). In Proceedings of a Workshop on 
Genetic Effects of lonizing Radiation. 84p. Order Number 
DE94613216. Source: OSTI; NTIS (US Sales Only); INIS. 

All accumulated data on the children of Hiroshima and Nagasaki 
survivors have been analyzed employing the revised procedures 
for estimating gonadal radiation exposures that became effective in 
1986. The basic statistical procedure employed has been to obtain 
a linear regression of indicator on the combined gonadal exposures 
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of the parents. There is no statistically significant regression of in- 
dicator on dose for any of the indicators; however, it is accepted 
that some mutations were produced in the survivors of the bomb- 
ings. The implications of the data for the genetic doubling dose of 
radiation for humans have been explored. The appropriate dose 
rate factor to be applied in extrapolating to the effect of chronic ra- 
diation is 2. This leads to a doubling dose estimate for the chronic 
irradiation of humans of between 3.4 and 4.5 Sv. The error is large 
but indeterminate, but the estimate is based on conservative as- 
sumptions. (3 tabs.). 


10528 (AECL—10230, pp. 31-33) Possible individual varia- 
tion in susceptibility to radiation-induced genetic changes. 
Gentner, N.E. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Walker, J.A. Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; Atomic Energy Control Board, Ottawa, ON (Canada); Atomic 
Energy Control Board, Ottawa, ON (Canada). Advisory Committee 
on Radiological Protection. 1990. (CONF-9005454—: Workshop on 
Genetic Effects of lonizing Radiation, Ottawa (Canada), 2 May 
1990). In Proceedings of a Workshop on Genetic Effects of loniz- 
ing Radiation. 84p. Order Number DE94613216. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Several studies have shown variation between individuals in 
radiosensitivity. A person could have a high level of cytogenetic in- 
dicator because of high exposure or high susceptibility. To relate 
spontaneous cytogenetic end-points to dose it is advisable to have 
a measure of both the spontaneous level and of induced suscepti- 
bility. These end points need to be compared in irradiated persons 
who have developed cancer versus those who have not, as a guide 
to what end points are appropriate for susceptibility to radiogenic 
cancer. The use of inbred rodent strains may not be appropriate to 
derive specific locus mutation data relevant to the human situation, 
in which large differences in susceptibility appear to exist. Variabil- 
ity in response because of differential DNA repair capacity should 
be kept in mind when evaluating existing human data. For accident 
situations, using acute exposures for testing susceptibility may be 
appropriate, but to be relevant to low dose, low dose rate 
exposures, more use of protracted dose delivery in testing is rec- 
ommended. There is a need for international collaborative study 
where these different tests are done on the same donors at the 
same time. It might now be prudent for radiation protection to take 
into account the occurrence of critical groups in the population on 
the basis of their increased radiation sensitivity. (12 refs., 3 figs.). 


10529 (AECL—10230, pp. 61-65) Overview and summary re- 
marks. Haynes, R.H. (York Univ., Toronto, ON (Canada)). Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.; Atomic Energy Control Board, Ottawa, ON 
(Canada); Atomic Energy Control Board, Ottawa, ON (Canada). 
Advisory Committee on Radiological Protection. 1990. (CONF- 
9005454—: Workshop on Genetic Effects of lonizing Radiation, 
Ottawa (Canada), 2 May 1990). In Proceedings of a Workshop on 
Genetic Effects of lonizing Radiation. 84p. Order Number 
DE94613216. Source: OSTI; NTIS (US Sales Only); INIS. 

The non-scientific community believes that there is such a thing 
as safety and that this should be an attainable goal in any technol- 
ogy. People are poor intuitive judges of risks. If the first inducer of 
mutation to be discovered had been mustard gas rather than ioniz- 
ing radiation, we probably would not be as concerned about 
radiation. Radiation is a relatively poor mutagen; it is a good re- 
combinogen but poor compared to ultraviolet and may chemicals 
for the production of point mutagens. The issue of threshold doses 
has not been resolved; when one allows for the existence of repair, 
one opens the possibility that repair-proficient cells could have a 
dose-response curve with a zero slope at very low doses. Another 
issue concerns mutagen burden, particularly when comparing radi- 
ation with chemicals. Exposure to ionizing radiation may be a very 
minor component of the total mutagen burden to which we are all 
exposed. There can exist both synergistic and antagonistic interac- 
tions among mutagens. We should not forget the role of 
metabolism in genetic responses. The responses of cells to muta- 
gens of all kinds are much more complex biochemically than one 
would imagine on the basis of the simple notion of DNA damage 
and its error-free or error-prone repair. (L.L.). 
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10530 (AECL-10615) A study of the mortality of AECL em- 
ployees. V.: The second analysis: mortality during the period 
1950-1985. Gribbin, M.A. (National Cancer Inst. of Canada, 
Toronto, ON (Canada)); Howe, G.R.; Weeks, J.L. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Sep 1992. 54p. Order Number DE94613217. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A study has been underway since 1980 on the mortality of past 
and present AECL employees. The study population consists of 
13,491 persons, 9997 males and 3494 females, for a total of 
262,403.5 person-years at risk. During the period 1950-1985, 1299 
deaths occurred in this population. The number of female deaths 
(121) is too few for detailed analysis, but the 1178 deaths in the 
male population represent a useful basis for this study. The 
present report examines mortality patterns in the AECL cohort be- 
tween 1950 and 1985 by comparing the observed mortality with 
that expected in the general population for three groups of work- 
ers: those with no exposure, those with up to 50 mSv, and those 
with more than 50 mSv. Comparisons among the three groups of 
employees are discussed. The number of deaths is fewer than 
would be expected on the basis of general population statistics for 
both males who were exposed to ionizing radiation and those who 
were not exposed. The findings were similar for the ‘all cancer’ and 
‘all other deaths’ groupings. In the group of exposed males, ele- 
vated Standardized Mortality Ratios (SMRs) are seen for 
non-Hodgkin's lymphoma and for buccal cavity, rectum and rec- 
tosigmoid junction, and prostate cancers. There are elevated SMRs 
for lymphatic and myeloid leukemias and for large intestine, 
prostate, brain and biliary system cancers in the ‘unexposed’ male 
group. The number of cases identified in all of these cancers is 
small and the confidence intervals are wide, such that none of the 
elevated SMRs is statistically significant. The report compares the 
findings of this study with those of similar studies published in the 
past decade. (Author) (28 tabs., 33 refs., 2 figs.). 


10531 (AECS-A/FRSR-76) Effect of ionizing radiation and 
indole butyric acid on rooting of olive cuttings. Al-Bachir, Mah- 
fouz (Atomic Energy Commission, Damascus (Syrian Arab 
Republic). Dept. of Radiation Agriculture). Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Dept. of Radiation 
Agriculture. Dec 1993. 32p. (In Arabic). Order Number 
DE94611959. Source: OSTI; NTIS (US Sales Only); INIS. 

This study was performed to investigate the effects of indole 
butyric acid (IBA) (2000 and 4000 ppm), low doses of gamma irra- 
diation (2,4, and 6 Gy), combined treatment of IBA followed by 
irradiation, and irradiation followed by IBA on olive cuttings (Variety 
Khodairi). Rooting percentage, callus formation, vegetative growth 
root number, and the length of the roots were measured after 100 
days of planting. The results indicated that IBA treatments in both 
concentrations increased the callus formation, rooting, vegetative 
growth, and the number and length of the roots. Low doses of 
gamma irradiation had no effects on rooting percentage in compari- 
son with the hormonal treatments. Callus formation, rooting, 
vegetative growth, and length of the root of cuttings produced in 
1990 were better than those produced in 1991, and cuttings pro- 
duced in January were better than those produced in March and 
October. (author). 16 refs., 15 tabs. 


10532 (AECS-B/RSS-58) Cell fusion by ionizing radiation. 
Khair, M.B. (Atomic Energy Commission, Damascous (Syrian Arab 
Republic). Dept. of Radiobiology and Health). Atomic Energy Com- 
mission, Damascus (Syrian Arab Republic). Dept. of Radiobiology 
and Health. Aug 1993. 2ip. (in Arabic). Order Number 
DE94611948. Source: OSTI; NTIS (US Sales Only); INiS. 

The relevance and importance of cell fusion are illustrated by the 
notion that current interest in this phenomenon is shared by scien- 
tists in quite varied disciplines. The diversity of cellular membrane 
fusion phenomena could provoke one to think that there must be a 
multitude of mechanisms that can account for such diversity. But, 
in general, the mechanism for the fusion reaction itself could be 
very similar in many, or even all, cases. Cell fusion can be induced 
by several factors such as virus Sendai, polyethylene glycol, elec- 
tric current and ionizing radiation. This article provides the reader 
with short view of recent progress in research on cell fusion and 
gives some explanations about fusion mechanisms. This study 
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shows for the first time, the results of the cell fusion induced by 
ionizing radiations that we have obtained in our researches and the 
work performed by other groups. (author). 44 refs. 


10533 (ARL-TR-095(v.1), pp. 148-174) The assessment of 
personal dose due to external radiation. Boas, J.F. (Australian 
Radiation Lab., Melbourne, VIC (Australia)); Young, J.G. Australian 
Radiation Lab., Melbourne, VIC (Australia). Jul 1990. In Radiation 
protection in the mining and milling of radioactive ores v.1. 266p. 
Order Number DE94608817. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The fundamental basis of thermoluminescent dosimetry (TLD) is 
discussed and a number of considerations in the measurement of 
thermoluminescence described, with particular reference to 
CaSO,:Dy. The steps taken to convert a thermoluminescence 
measurement to an exposure and then an absorbed dose are out- 
lined. The calculation of effective dose equivalents due to external 
exposure to +-radiation in a number of situations commonly en- 
countered in a uranium mine is discussed. Factors which may 
affect the accuracy of external dose assessments are described. 


10534 (ARL-TR-095(v.1), pp. 208-241) Models for estimat- 
ing the radiation hazards of uranium mines. Wise, K.N. 
(Australian Radiation Lab., Melbourne, VIC (Australia)). Australian 
Radiation Lab., Melbourne, VIC (Australia). Jul 1990. In Radiation 
protection in the mining and milling of radioactive ores v.1. 266p. 
Order Number DE94608817. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Hazards to the health of workers in uranium mines derive from 
the decay products of radon and from uranium and its descen- 
dants. Radon daughters in mine atmospheres are either attached 
to aerosols or exist as free atoms and their physical state deter- 
mines in which part of the lung the daughters deposit. The factors 
which influence the proportions of radon daughters attached to 
aerosols, their deposition in the lung and the dose received by the 
cells in lung tissue are discussed. The estimation of dose to tissue 
from inhalation of ingestion or uranium and daughters is based on 
a different set of models which have been applied in recent ICRP 
reports. The models used to describe the deposition of particulates, 
their movement in the gut and their uptake by organs, which form 
the basis for future limits on the concentration of uranium and 
daughters in air or on their intake with food, are outlined. 34 refs., 
12 tabs., 9 figs. 


10535 (ARL-TR-095(v.2), pp. 280-311) The code of practice 
on radiation protection in the milling and mining of radioactive 
ores. Swindon, T.N. (Australian Radiation Lab., Melbourne, VIC 
(Australia)). Australian Radiation Lab., Melbourne, VIC (Australia). 
Jul 1990. In Radiation protection in the mining and milling of ra- 
dioactive ores v.2. 180p. Order Number DE94608984. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The changes to international and national recommendations and 
advice which led to the revision of the 1980 Code of Practice are 
summarized. The 1987 Code is discussed in detail, with emphasis 
on the changes from the 1980 Code, regarding: definitions, the ac- 
tivities to which they apply, approvals, the responsibilities of the 
operator/manager and of employees, the radiation protection stan- 
dards and requirements for compliance, procedures relating to 
abnormal situations, as well as management of radioactive wastes 
and medical surveillance. 


10536 


(ARL-TR-095(v.2), pp. 338-355) Practical aspects of 
reduction and control of radiation exposure in the mining of 
uranium at Olympic Dam. Brabham, N. (Olympic Dam Opera- 
tions, Roxby Downs, SA (Australia)). Australian Radiation Lab., 
Melbourne, VIC (Australia). Jul 1990. In Radiation protection in the 


mining and milling of radioactive ores v.2. 180p. Order Number 
DE94608984. Source: OSTI; NTIS (US Sales Only); INIS. 
Occupational exposure to ionizing radiation in the mining of ura- 
nium ores is a potential long term health hazard. As a result, a 
suitable radiation monitoring programme is required to ensure radi- 
ation doses to all workers remain below approved radiation limits. 
In addition, dose rates in work areas need to be regularly moni- 
tored to assess the adequacy of mine design and ventilation 
parameters in the reduction and control of radiation exposure path- 
ways. This paper will look at the radiation monitoring programme 





for the exploration stage of mine development at Olympic Dam. 
Practical considerations and problems related to this monitoring will 
be discussed, together with typical solutions and suggestions for 
the future. 3 figs. 


10537 (BfS-ISH—160/93) Neonatal mortality in Bavaria dur- 
ing 1972 to 1990. Irl, C.; Schoetzau, A.; Steinhilber, B.; Grosche, 
B.; Jahraus, H.; Santen, E. van. Bundesamt fuer Strahlenschutz, 
Neuherberg (Germany). Inst. fuer Strahlenhygiene. Mar 1993. 92p. 
(In German). Sponsored by Bayerisches Staatsministerium fuer 
Landesentwicklung und Umweltfragen, Muenchen (Germany). Fo- 
erderkennzeichen 9059-743-95300. Order Number DE94746034. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present report deals with the neonatal mortality in Bavaria 
during 1972 to 1990, the last period of which coincided with the re- 
actor accident of Chernobyl. The question arose whether there was 
an increase in neonatal mortality in the more heavily exposed re- 
gions of Bavaria as an aftermath to this accident. The results of 
the study may be summarized as follows: During the period of in- 
terest there was a decrease in neonatal mortality in the Federal 
Republic of Germany (former Federal Lands) and in Bavaria from 
22 permille (1972) to less than one third of this value. With a mor- 
tality rate of 6.2 permille . Bavaria was below the Federal average 
of 7.1 permille . in 1990. This decrease is mainly due to a decline 
in early mortality. Mortality during the first year of life was higher in 
male than in female infants. 57% of the deceased infants were 
male, 43% female. The spatial distribution of neonatal mortality in 
Bavaria showed large regional differences. Following standardisa- 
tion of the raw data the lowest value of a rural district averaged 
over the 19 years covered was 7.1 permille , the highest being 21 
permille . When the infant mortality rates of regions in Southern 
Bavaria which were defined as being more heavily exposed to radi- 
ation after the Chernobyl accident (> 30 kBq/m? Cs- 137), no 
statistically significant difference was detected for any of the year 
between 1980 to 1990. Similarly, no statistical correlation could be 
found between neonatal mortality and proximity of the residence to 
one of the five sites of nuclear reactors in Bavaria. Out of the 
further environmental variables included in the study the factors ’ur- 
banity’ and ‘unemployment’ showed a statistical correlation with the 
infant mortality rate. Over the entire study period (1972 to 1990) 
the infant mortality rate was found to be significantly increased in 
towns (constituting administrative districts of their own) compared 
to rural districts. (orig./MG) 


10538 
giene, 


(BNL-49734) Visit to the Centre of Radiation Hy- 
Institute of Hygiene and Epidemiology Prague, 
Czechoslovakia: Foreign trip report, 29 November—2 Decem- 


ber 1988. Hamilton, L.D.; Swent, L.W.; Chambers, D.B. 
Brookhaven National Lab., Upton, NY (United States). Dec 1990. 
68p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE94004343. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

During this trip we investigated the Czech studies on epidemio- 
logical data from exposure to radon daughters by uranium miners. 
Questions are answered relating to: history and general back- 
ground, workplace exposure estimation, miner exposures, other 
workplace contaminants, smoking, environmental radiation, skin 
cancer, and epidemiological findings. 


10539 (CFFTP-G—9239) Percutaneous absorption and 
metabolism of tritiated oil. |: Urinary excretion of tritium in 
rats. Trivedi, A. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). Jun 1992. 18p. (AECL- 
RC-632.). Order Number DE94613260. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The chemical and radiolytic interaction of tritium with oils pro- 
duces a variety of tritiated compounds. To understand the 
metabolic behavior and possible dosimetric consequences of triti- 
ated oil contamination, the course of urinary tritium activity in 
hairless rats exposed to tritiated pump oils has been investigated. 
The contaminated oil was applied on the animals’ skin, and the ex- 
cretion of tritium in urine was assayed for 112 days, allowing for 
the measurement of long-term tritium retention and excretion in the 
body. Tritiated oil deposited on the skin provides an input of OBT 
(organic-bound tritium) and HTO to the body. The excretion of HTO 
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was found to be biphasic with exponential function half-lives of 3.3 
+ 0.4 days and 25.5 + 3.5 days. Elevated levels of OBT were no- 
ticed in the urine. The excretion of OBT was analyzed in terms of 
fast, slow and long-term components. OBT had a much shorter 
effective time constant than HTO. The half-lives for these compo- 
nents were 1.0 + 0.1 day, 5.4 + 0.6 days, and 31.4 + 1.9 days, 
respectively. The long-term retention of tritium in the body is at- 
tributed to metabolism and the assimilation of tritiated compounds 
into the body. (Author) (3 figs., 3 tabs., 11 refs.). 


10540 (CONF-9310202—Add.) Exposure assessment strate- 
gies for non-routine work operations (NORWO). Lew, V.; 
Johnson, J.; Chiusano, S.; McLouth, L. Lawrence Livermore Na- 
tional Lab., CA (United States). [1993]. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. From 2. Nonroutine Work Operations (NORWO) Working 
Group meeting; Gaithersburg, MD (United States); 13-15 Oct 1993. 
Order Number DE94004328. Source: OSTI; NTIS; INIS; GPO Dep. 

This meeting is the second in a series of a cooperative effort be- 
tween the Industrial Hygiene Division of the Office of Health 
(EH-40) and the Office of Oversight (EM-23) to gain input for the 
development of a section on NORWO exposure assessment in the 
Exposure Assessment Strategies and HAZWOPER technical guid- 
ance manuals. The first day of the meeting was dedicated to a 
seminar relating to AIHA Strategy for Occupational Exposure As- 
sessment to NORWO situations. Jeff Miller and Tom Weeda of 
Radian were the course instructors. The course covered how the 
elements of basic characterization, prioritization, monitoring and 
decision making could apply to NORWO situations. Several exam- 
ples of applications of statistical analysis for decision making were 
illustrated. In addition, the seminar brought forth some points that 
need additional examination before the strategy can be applied to 
NORWO. They are: should qualitative and semi-quantitative data 
be applied to statistical decision making; should professional judg- 
ment be balanced with an acceptable degree of statistical certainty; 
and the need for development of a standardized application of 
statistics for the DOE Health & Safety community. The remaining 
two days of the meeting were devoted to the continued develop- 
ment of guidelines to measure and document, in a technically 
correct and consistent manner, the exposures DOE environmental 
restoration and waste management (ERWM) workers receive dur- 
ing NORWO and reflects the perspectives and experiences of the 
attendees. Formal presentations were given by representatives 
from Hanford and INEL. 


10541 (CPHR-88-1) Medical tests to occupationally- 
exposed workers. Centro de Proteccion e Higiene de las 
Radiaciones, La Habana (Cuba). 1988. 3p. (In Spanish). Order 
Number DE94613337. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this guide is to show the aspects to be taken into 
account in the medical tests made before employment and periodi- 
cally to occupationally-exposed workers. 


10542 (CPHR-88-2) Aptitude criteria for the work with ra- 
dioactive substances and other ionizing sources. Centro de 
Proteccion e Higiene de las Radiaciones, La Habana (Cuba). 
1988. 19p. (in Spanish). Order Number DE94613338. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The aim of guide is to show the different aptitude criteria from a 
medical point of view for the work with radioactive substances and 
ionizing sources. 


10543 (CPHR-MA-02-87) Methodological guide for the 
gathering and recording of the environmental samples around 
nuclear installations. Centro de Proteccion e Higiene de jas Ra- 
diaciones, La Habana (Cuba). 1987. 12p. (In Spanish). Order 
Number DE94613331. Source: OSTI; NTIS (US Sales Only); INIS. 

This guide establishes the methods to e followed during the 
gathering of environmental for their radiological control. 


10544 (CPHR-MA-87) Guide for the work of the radiologi- 
cal posts. Centro de Proteccion e Higiene de las Radiaciones, La 
Habana (Cuba). 1987. 8p. (in Spanish). Order Number 
DE94613332. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this guide is to offer instruction for the work of 
the observer of the radiological post. 
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10545 (CPHR-PR-89-01) Instructions of radiation protec- 
tion for the use of sealed radioactive sources with educational 
purposes. Centro de Proteccion e Higiene de las Radiaciones, La 
Habana (Cuba). 1989. 15p. (in Spanish). Order Number 
DE94612142. Source: OSTI; NTIS (US Sales Only); INIS. 

This document treats of regulations and particular instructions 
that indicates the work with radioactive substances and other ioniz- 
ing radiation sources in every entity that uses them. 


10546 (CPHR-PR-92-01) Regulated control of practices 
and radiation sources. Centro de Proteccion e Higiene de las Ra- 
diaciones, La Habana (Cuba). 1992. 8p. (in Spanish). Order 
Number DE94613303. Source: OSTI; NTIS (US Sales Only); INIS. 

Excepting the radiation caused by the natural background radia- 
tion, the Executive Secretariat for Nuclear Affairs (SEAN) does not 
authorize any source no practice within the national territory that 
may imply exposure of a person to ionizing radiation unless this 
use is ruled. This document establishes the basic criteria to set up 
such system as well as to exclude or exempt practices and 
sources from this regulated control. 


10547 (CPHR-PR-92-02) Optimization of radiological 
surveillance of occupationally-exposed workers in the Repub- 
lic of Cuba. Centro de Proteccion e Higiene de las Radiaciones, 
La Habana (Cuba). 1992. 10p. (in Spanish). Order Number 
DE94613333. Source: OSTI; NTIS (US Sales Only); INIS. 

This works analyzes the results of the dosimetric control to 
occupationally-exposed workers. during the 1987-1990 period. It 
states a criterium for knowing when it will be necessary to give or 
not an individual dosimeter to occupationally-exposed workers. It 
also proposes to take the dosimeter away to a number of workers 
as a result of such criterium. 


10548 (CPHR-PR-92-04) Measure plan to prevent acci- 
dents in fault detection. Centro de Proteccion e Higiene de las 
Radiaciones, La Habana (Cuba). 1987. 6p. (In Spanish). Order 
Number DE94613304. Source: OSTI; NTIS (US Sales Only); INIS. 

This guide summarizes the measures to be applied to prevent 
accidents in fault detection. 


10549 (CPHR-PR-92-07) Methodological indications to ful- 
fill the state supervision of the radiation protection. Centro de 
Proteccion e Higiene de las Radiaciones, La Habana (Cuba). 
1992. 37p. (In Spanish). Order Number DE94613305. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Methodological indicators to fulfill the state supervision of the ra- 
diation protection in the nuclear installations. 


10550 (CPHR-VM-87-1) Guide for the use of the regula- 
tions on medical surveillance to exposed workers in normal 
conditions of work. Centro de Proteccion e Higiene de las Radia- 
ciones, La Habana (Cuba). 1987. 13p. (In Spanish). Order Number 
DE94613334. Source: OSTI; NTIS (US Sales Only); INIS. 

The guide presents the use of the regulations on medical surveil- 
lance to exposed workers in normal conditions of work. 


10551 (CPHR-VM-87-2) Guide for the use of the regula- 
tions on medical surveillance to exposed workers in case of 
abnormal events (radiological accidents). Centro de Proteccion 
e Higiene de las Radiaciones, La Habana (Cuba). 1987. 12p. (in 
Spanish). Order Number DE94613335. Source: OSTI; NTIS (US 
Sales Only); INIS. 

According to medical surveillance, abnormal events are those 
extraordinary situations that may imply real or potential damage for 
a human being or a determined population. This guide refers to ab- 
normal events that may imply, solely, to occupationally-exposed 
workers and small groups of population eventually related. 


10552 (CPHR-VM-88-3) Guide for the putting into practice 
the control of internal contamination due to 1-131 in hospitals. 
Centro de Proteccion e Higiene de las Radiaciones, La Habana 
(Cuba). 1988. 9p. (In Spanish). Order Number DE94613336. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The generalized use of radioactive installations in different 
branches of the Economy and Medicine makes essential the exis- 
tence of a radiological surveillance systems that guarantees that 
exposure are kept within the limits established. Nuclear medicine 
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workers in hospitals that handle |-131 constitutes a professional 
group that can be internally contaminated the aim of this guide is 
to give the entity the general instructions and the necessary 
methodology to fulfill the control of the internal contamination by 
this radionuclide. 


10553 (DOE/ER/60464-T1) [Direct assay of radiation- 
induced DNA base lesions to mammalian cells]: Final 
progress report, September 1, 1991—-November 1, 1993. Bow- 
man Gray School of Medicine, Winston-Salem, NC (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO5-86ER60464. Order Number 
DE94006063. Source: OSTI; NTIS; GPO Dep. 

We have successfully developed the GC/MS technique so that 
an assessment of base damage in mammalian cells can be ac- 
complished. The technique now has a sensitivity that will allow one 
to perform research in the low dose region suitable for hazards 
evaluation. The research on the hydrated DNA molecule has been 
seminal in generating a better understanding of the mechanisms by 
which low LET radiation induces DNA damage in mammalian cells. 
Also reported here are (1) the methodology for hydrating and irra- 
diating DNA has been developed, (2) the procedures for identifying 
and quantitating radiation-induced DNA damage by HPLC and GC/ 
MS have been mastered, (3) an hypotheses that radiation-induced 
damage in closely associated water molecules can result in DNA 
damage which is indistinguishable from that caused by direct 
ionization of the DNA has been generated and supported by exper- 
imental data, and (4) mathematical expressions that relate DNA 
lesion formation to the important parameters in the above hypothe- 
ses have been constructed so that the predictions of the 
hypotheses can now be tested. 


10554 (DOE/ER/60668-7) Brief summary of accomplish- 
ments since our DOE-sponsored radon project commenced: 
Technical progress report, [January 1, 1993-December 31, 
1993]. Pennsylvania State Univ., University Park, PA (United 
States). [1993]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER60668. Order Number 
DE94004643. Source: OSTI; NTIS; GPO Dep. 

We have focused on determining the thermomechanical and 
kinetic properties involving their interactions with common atmo- 
spheric molecules and indoor pollutants. In view of the fact that a 
large fraction of the progeny ions are thought to be in the singly 
charged state, we have directed attention to the evolving chemistry 
of these species. Emphasis has been placed on acquiring funda- 
mental thermochemical information which will provide a basis for 
modeling studies and that are requisite in obtaining a more com- 
plete picture of growth, attachment to aerosols, and ultimately 
transport to the bioreceptor. 


10555 (DOE/ER/60914-T2) Comparative toxicity of 
strontium-90 and radium-226 in beagle dogs: Report of first 
year, December 16, 1989-December 15, 1990. Raabe, O.G.; Cul- 
bertson, M.R.; White, R.G.; Spangler, W.L.; Cain, G.R.; Parks, 
N.J.; Samuels, S.J. California Univ., Davis, CA (United States). 
Lab. for Energy-Related Health Research. [1990]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG03- 
89ER60914. Order Number DE94006407. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The authors are completing a 30-year study of the biologic 
effects of °°Sr and 226Ra in the beagle in order to predict the pos- 
sible long-term hazards to people from chronic exposure to low 
levels of irradiation. Animals received either radionuclide by several 
means of administration: (a) continual ingestion of °°Sr, (b) a 
single intravenous injection of °°Sr, or (c) a series of eight intra- 
venous injections of 2*6Ra. Although administration of °°Sr and 
226Ra ended at 540 days of age, the animals continued to receive 
chronic, low-level radiation doses from these bone-seeking ra- 
dionuclides throughout life. This project is the largest single cohort 
study in beagles of internally deposited radionuclides. It is unique 
in use of the ingestion route for °°Sr and in exposures that began 
before birth and continued throughout development to adulthood 
with uniform labeling of the skeletons with °°Sr. The last of the 
dogs died in 1986 at age 18.5, but the authors are continuing to in- 
vestigate the significance of these long-term exposures given at 





low dose rates with regard to cancer production, physiologic well- 
being, and shortening of life through the detailed records that were 
kept and by study of preserved materials. All the data have been 
successfully accumulated and entered into a main-frame computer 
data base management system. Current work is exclusively di- 
rected at preparing research papers summarizing the results and 
the associated biostatistical and survival analyses. 


10556 (DOE/ER/60914-T3) Comparative toxicity of 
strontium-90 and radium-226 in beagle dogs: Report of sec- 
ond year, December 16, 1990—December 15, 1991. Raabe, O.G.; 
Culbertson, M.R.; White, R.G.; Spangler, W.L.; Cain, G.R.; Parks, 
N.J.; Samuels, S.J. California Univ., Davis, CA (United States). 
Lab. for Energy-Related Health Research. [1991]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG03- 
89ER60914. Order Number DE94006408. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The authors are completing a 30-year study of the biological 
effects of °°Sr and °26Ra in the beagle in order to predict the pos- 
sible long-term hazards to people from chronic exposure to low 
levels of irradiation. Animals received either radionuclide by several 
means of administration: (a) continual ingestion of °°Sr, (b) a 
single intravenous injection of °°Sr, or (c) a series of eight intra- 
venous injections of Ra. Although administration of °°Sr and 
226Ra ended at 540 days of age, the animals continued to receive 
chronic, low-level radiation doses from these bone-seeking ra- 
dionuclides throughout life. This project is the largest single cohort 
study in beagles of internally deposited radionuclides. It is unique 
in use of the ingestion route for °°Sr and in exposures that began 
before birth and continued throughout development to adulthood 
with uniform labeling of the skeletons with °°Sr. The last of the 
dogs died in 1986 at age 18.5 years, but the authors are continu- 
ing to investigate the significance of these long-term exposures 
given at low dose rates with regard to cancer production, physio- 
logic well-being, and shortening of life through the detailed records 
that were kept and by study of preserved materials. All the data 
have been successfully accumulated and entered into a main- 
frame computer data base management system. Current work is 
exclusively directed at preparing research papers summarizing the 
results and the associated biostatistical and survival analyses. 


10557 (EUR-—13574(V.2), pp. 749-767) Radiological conse- 
quences of the Chernobyl NPP accident in comparison with 
those of the Kyshtym and Windscale radiation accidents. 
Balonov, M.I. (Institute of Radiation Hygiene, Leningrad (Russian 
Federation)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (CONF-9010134—-: Seminar on 
comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). 
In Seminar on Comparative assessment of the environmental 
impact of radionuclides released during three major nuclear acci- 
dents: Kyshtym, Windscale, Chernobyl. Vol. 2. 623p. Order 
Number DE94612955. Source: OSTI; NTIS (US Sales Only); INIS. 
The report briefly sets out the main features involved in the acci- 
dental releases of radioactive substances at Chernobyl, Kyshtym 
and Windscale, and the radiation conditions developing as a result. 
We outline the dynamics of the transfer of radioactive substances 
via the "soil-plant-animal-man” food chain, and compare the pro- 
cesses involved in internal and external exposure of the people 
who stayed on in the radioactively contaminated regions. In the 
Chernobyl and Windscale nuclear reactor accidents iodine and cae- 
sium were mainly responsible for irradiation of the local population. 
In contrast, the explosion at the storage facility for liquid radioac- 
tive waste in the Urals contaminated the area with a mixture of 
one-year-old fission products, and the long-term ecological effects 
stem mainly from the presence of strontium-90 in foodstuffs. The 
report traces the true dynamics of (and predicts future) individual 
and collective doses to Russia’s inhabitants. The latest radiological 
data are used to estimate the incidence of long-term stochastic ef- 
fects of a carcinogenic, genetic and teratogenic nature. (author). 


10558 


(EUR-13574(V.2), pp. 867-887) The radioecological 
consequences of the Kyshtym and Chernobyl radiation acci- 
dents for forest ecosystems. Tikhomirov, F.A.; Shcheglov, A.1. 
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Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (CONF-9010134—: Seminar on comparative 
assessment of the environmental impact of radionuclides released 
during three major nuclear accidents: Kyshtym, Windscale, Cher- 
nobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). In Seminar on 
Comparative assessment of the environmental impact of radionu- 
clides released during three major nuclear accidents: Kyshtym, 
Windscale, Chernobyl. Vol. 2. 623p. Order Number DE94612955. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Following the Urals and Chernobyl accidents 60 to 90% of the 
radioactive fallout was retained by the above-ground part of forest 
stands. In the Urals the period for semi-removal of contamination 
from crowns ranged from 6 to 8 months, compared to around one 
month in the Chernobyl region - due to different seasonal condi- 
tions during the fallout period. The bulk of the dose burden in 
woody plants’ critical organs built up over one to six months. The 
minimum lethal dose for pine tree needles in the Urals was around 
50 Gy, and 25 Gy for the apical meristem; the corresponding fig- 
ures for Chernobyl were 100 Gy and 25-30 Gy. At lower doses we 
observed morphological disturbances, reduced growth and 
suppressed reproductive capability in pines. The resistance to ra- 
dioactive contamination of deciduous forest was 10-20 times 
greater than that of conifers. We studied the irradiation doses of 
the different groups of organisms living in the various forest 
storeys, and the effects of irradiation (changes in species composi- 
tion, prevalence and productivity) in communities of herbaceous 
plants and soil invertebrates. Specific examples are given to high- 
light the secondary changes in these communities stemming from 
radiation damage in species sensitive to radioactive contamination. 
We studied the dynamics of dispersion and migration of the long- 
lived radionuclides Sr and '°’Cs in the various components of 
the biogeocenoses and in the network of geochemically intercon- 
nected forest landscapes, and their content in forestry produce. 
Some six to ten years after the deposition of radioactive fallout in 
forest ecosystems the radionuclides were more or less evenly 
spread throughout the soil-woody plant system. Thus, overall Sr 
content in the arboreal storey amounts to 1-2% in coniferous 
forests, and 5-10% in deciduous forests (Urals accident), while the 
corresponding figures for 'S7Cs (Chernobyl accident) are 2 to 3 
times higher. (author). 


10559 (EUR-13574(V.2), pp. 1145-1163) Cs-134 transfer 
from water or food to the Ciprinid Tinca tinca Linnaeus: up- 
take and loss kinetics. Corisco, J.A.G. (Laboratorio Nacional de 
Engenharia e Tecnologia Industrial, Sacavem (Portugal). Dept. de 
Proteccao e Seguranca Radiologica); Carreiro, M.C.V. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(CONF-9010134—: Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released during three major 
nuclear accidents: Kyshtym, Windscale, Chernobyl, Luxembourg 
(Luxembourg), 1-5 Oct 1990). In Seminar on Comparative assess- 
ment of the environmental impact of radionuclides released during 
three major nuclear accidents: Kyshtym, Windscale, Chemobyl. 
Vol. 2. 623p. Order Number DE94612955. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Experiments with '**Cs and the fish Tinca tinca Linnaeus (fam. 
Cyprinidae), as a part of a more extensive work, concerning a sim- 
plified freshwater trophic chain using water from Fratel dam, (at 
Tejo River), were undertaken. Direct uptake from water, during a 
period of about 30 days, leads to a kinetics expressed by the 
power function: CF, = 0.58 t°-78" (t in days), the concentration 
factor (CF) referred to wet weight. Retention study, showed the ex- 
istence of two biological half-lives, Tb; = 7 days and Tb2 = 87 
days, which might concern respectively, the '**Cs desorption from 
the transit organs and the loss of the assimilated isotope from the 
storage organs. In the accumulation through the food chain, using 
planktonic crustacean Daphnia magna Straus (Cladocera) as prey, 
a transfer factor (TF) related to wet weight of both fish and prey, is 
estimated through the power function: TF = 0.022 t°5/8 (t in 
days). Finally, the retention study following the food pathway con- 
tamination, stresses the existence of one long term component, 
with half-life Tb = 61 days. The transfer factor kinetics seems to 
point out to a rather slow process, leading to lower '** Cs concen- 
tration values, than the contamination through the water. The loss 
of the assimilated '**Cs, uptaken through both pathways, water or 
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food, is a slow process. The longer biological half-life is very im- 
portant in Radiological Protection, once it may be attributed to the 
radionuclide loss from the muscular mass. (author). 


10560 (EUR-14411, pp. 257-282) Design and analysis of 
radon surveys with epidemiological utility. Swedjemark, G.A. 
(Swedish Radiation Protection Inst., Stockholm (Sweden)); Baever- 
stam, U. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. In Fifth international Symposium on the natu- 
ral radiation environment. 282p. Order Number DE94608870. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In an epidemiologic radon study good exposure data are a pre- 
requisite. Their quality limits the overall quality of the study. In the 
following we will discuss the problems in estimating the exposure 
history in radon epidemiologic studies. The authors begin with a 
short description of different types of studies and their advantages 
and disadvantages. Much of what is said here is also applicable to 
other than radon (Rn) studies with a low or moderate incidence of 
the studied disease. In this paper the authors emphasize the prob- 
lems when trying to reconstruct exposure histories. (author). 


10561 (FEMP-2293) Radon measurements at the FEMP. 
Tomezak, L.M. (Fernald Environmental Restoration Management 
Corp., Cincinnati, OH (United States). Fernald Environmental Man- 
agement Project); Daniels, R.D.; Dennis, C.; Glassey, H.G.; 
Lohner, W.G.; Ray, E.C.; Selasky, J.A.; Spitz, H.B.; Roush, K. Fer- 
nald Environmental Restoration Management Corp., Cincinnati, OH 
(United States). Fernald Environmental Management Project. Aug 
1993. 11p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-920R21972. (CONF-9309191-—2: International 
radon conference, Denver, CO (United States), 20-23 Sep 1993). 
Order Number DE94006471. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental radon monitoring activities at the DOE Fernald 
Environmental Management Project (FEMP) have been conducted 
extensively since the early 1980's. Monitoring has been conducted 
at ambient concentration levels (< 1 pCi/L Rn-222), inside build- 
ings, and at significantly elevated levels (hundreds of thousands 
pCi/L Rn-222) within the K-65 silo that store concentrated radium 
bearing wastes. The purpose of this paper/presentation is to 
present and discuss some of the difficulties encountered/solutions 
(e.g. reliability, detection limits, affects of environmental factors, 
data transfer, etc.) that have been discovered while taking 
measurements using both alpha track-etch passive integrating de- 
tectors and alpha scintillation real-time detectors. A short summary 
and conclusion section is provided following each topic presented. 


10562 (GSF-7/93(rev.ed.2)) Dose distributions in the ICRU 
sphere for monoenergetic photons and electrons and for ca. 
800 radionuclides. Petoussi, N.; Zankl, M.; Fehrenbacher, G..; 
Drexler, G. GSF - Forschungszentrum fuer Umwelt und Gesundheit 
Neuherberg GmbH, Oberschleissheim (Germany). Inst. fuer 
Strahlenschutz. Apr 1993. 68p. Contract FE 316-92-353. Order 
Number DE94738985. Source: OSTI; NTIS (US Sales Only); INIS. 

Dose distributions for distant point sources in air of monoener- 
getic photons and electrons incident on the ICRU sphere have 
been calculated with the Monte Carlo codes EGS4 and SPHERE. 
Of particular interest were the doses at 0.07 and 10 mm depths, 
which are for the directional dose equivalent operational quantities 
H’'(0.07) and H’(10), the recommended depths to represent the 
dose equivalents. Similar quantities were previously calculated by 
simulating an infinite slab instead of a sphere or broad parallel 
beams instead of point sources. In our study, the presence of the 
air is taken into account. The results were summed over the dis- 
crete photon and electron energies and beta spectra to derive 
distributions for ca. 800 radionuclides. Dose rates from skin con- 


tamination, beta and gamma, are presented, derived by using 
existing data. (orig.) 


10563 


(INFO-0422) Guidelines on radiation exposure lev- 
els for emergency situations. Atomic Energy Control Board, 
Ottawa, ON (Canada). Group of Medical Advisers. Jul 1992. 27p. 
(In English, French). (GMA-2.). Order Number DE94613306. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document provides guidelines for establishing occupational 
exposure levels for undertaking actions in emergency situations 
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resulting from a nuclear accident. There are three categories of ex- 
posed persons identifiable in relation to the circumstances under 
which they receive exposures resulting from an accident: (i) emer- 
gency workers exposed while undertaking urgent corrective 
actions; (ii) workers exposed while undertaking subsequent reme- 
dial actions, including countermeasures to protect the public; (iii) 
persons living in an environment contaminated by a nuclear acci- 
dent. Although no dose limit can be easily stated for the first 
category, doses should be kept below 0.5 Sv. For the second cate- 
gory, normal dose limits would apply with a maximum of 0.05 Sv in 
a given year; however, in some circumstances where a few key 
experts are required doses up to 0.1 Sv could be permitted. For 
the third category the approach to be taken is to apply the ICRP’s 
concept of dose constraint - a fraction of the worker’s dose limit, 
but above the public dose limit. (L.L.) (6 refs., tab.). 


10564 (INFO-0437-1) Radiation exposure of non-monitored 
hospital personnel. Renaud, L. (Institut de cardiologie de Mon- 
treal, PQ (Canada)); Blanchette, J.; Galand, C. Atomic Energy 
Control Board, Ottawa, ON (Canada). Feb 1993. 142p. (in English, 
French). Project 6.105.1. (INFO—-0437-1F.). Order Number 
DE94613339. Source: OSTI; NTIS (US Sales Only); INIS. 

This project investigated the radiological impact of nuclear 
medicine patients on non-monitored personnel in hospital environ- 
ments. More than 800 workers and 135 specific areas in three 
Quebec hospitals were surveyed daily during a six-month period 
with Geiger counters, TLD badges, and TLD chips. Average dose 
rates of up to 2.2 wSv/h were measured in some waiting areas. 
The radiation level of a nursing unit is a direct function of the am- 
bulatory radioactivity carried by nuclear medicine patients. Three 
percent of the workers surveyed had a work-related dose in excess 
of 0.3 mSv/6 months (maximum 1.4 mSv/6 months). Over 88 per- 
cent were in the range between local background and 0.3 mSvw/6 
months. Less than 4 percent belong to groups of workers who 
were exposed to a level indistinguishable from background. Thus 
many workers surveyed in this study receive a work-related dose 
similar to those of medical workers monitored by Health and Wel- 
fare Canada. The average annual dose for these workers was 104 
person-millisieverts. The authors recommend: better management 
of radioactive patients; the provision of information and education 
for all hospital workers having regular contact with radioactive pa- 
tients; and the facilitation of the identification of nuclear medicine 
patients within the hospital environment. (28 tabs., 23 figs.). 


10565 (INFO—0437-2) Radiation exposure of non-monitored 
hospital personnel: Appendices D and E. Renaud, L. (Institut de 
cardiologie de Montreal, PQ (Canada)); Blanchette, J.; Galand, C. 
Atomic Energy Control Board, Ottawa, ON (Canada). Feb 1993. 
94p. (In English, French). Project 6.105.1. Order Number 
DE94613340. Source: OSTI; NTIS (US Sales Only); INIS. 

This addendum to report INFO—0437-1 reports the raw results of 
phase 2 of the survey of medical personnel exposed to nuclear 
medicine patients. It also presents floor plans of the three hospitals 
surveyed. (L.L.) (42 tabs., 36 figs.). 


10566 (INIS-AR-050) Operation experiences for the 
ASECQ system startup and its incidence on occupational and 
public dose. Aviles, A.; Herrero, E.O. Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina). Gerencia de Ingenieria. 
1993. 3p. (In Spanish). (CONF-9311167—: 21. meeting of the 
Argentine Association of Nuclear Technology, Mar del Plata (Ar- 
gentina), 8-12 Nov 1993). Order Number DE94612162. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. RADIATION MONITORING/dry storage; 
RADIATION MONITORING/storage facilities; STORAGE FACILI- 
TlES/occupational exposure; FUEL RACKS; PERSONNEL 
MONITORING; RADIATION DOSES; SPENT FUEL ELEMENTS; 
SPENT FUEL STORAGE; START-UP 


10567 (INIS-BR-3218) Neutron equivalent dose rates at the 
surroundings of the electron linear accelerator operated by 
the university of Sao Paulo - Physics institute. Yanagihara, L.S. 
Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1984. 147p. (In Por- 
tuguese). Order Number DE94613341. Source: OSTI; NTIS (US 
Sales Only); INIS. 





For the determination of the neutron dose rates at the surround- 
ings of an electron linear accelerators it is necessary the 
knowledge of the neutron spectrum or its mean energy, because 
the conversion factor of the flux in equivalent dose rates, is 
strongly dependent on the neutron energy. Taking this fact into 
consideration, equivalent dose rates were determined in the three 
representative sites of the IF/USP Linear Electron Accelerator. 
Also, due to the radiation field be pulsed, a theoretical and experi- 
mental study has been realized to evaluate the effect produced by 
the variation of the field on the detector. (author). 


10568 (INIS-BR-3231) Uptake of heavy metals by the ma- 
rine algae Padina gymnospora from Sepetiba Bay (RJ, Brazil) 
through radiotracers. Magalhaes, V.F. de. Universidade do Es- 
tado, Rio de Janeiro, RJ (Brazil). Centro Biomedico. 1991. 96p. (In 
Portuguese). Order Number DE94615902. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The accumulation and the loss of 21° Pb, 5! Cr and ® Zn by the 
alga Padina gymnospora is studied through radiotracer experi- 
ments. The evaluation of the alga as a bio indicator of these heavy 
metals pollution is presented. The use of this seaweed species to 
study the transfer of Pb, Cr, and Zn through the food chain is dis- 
cussed. (M.A.C.). 


10569 (INIS-BR-3232) Genetic method for separation of 
males and females of the Mediterranean fruit fly, Ceratitis cap- 
itata (Wiedemann, 1824) (Diptera: Tephritidae), based on pupal 
color dimorphisms. Barrios, C.E.C. Centro de Energia Nuclear na 
Agricultura (CENA), Piracicaba, SP (Brazil). Jun 1990. 5ip. (in 
Portuguese). Order Number DE94615873. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Pupae of Ceratitis capitata (Wiedemann, 1824) were irradiated 
with 60 Gy gamma radiation and subsequently the emergent males 
were crossed with females of recessive mutants on white pupa 
color (w p/w p). A strain with a translocation between autosomal 
chromosome number 5, carrier of w p+ dominant gene, and Y 
chromosome was isolated. By this way the T:Y (w p+) 70 strain 
with sexual dimorphism based on pupal color was obtained. Cyto- 
logical examination of the males was carried out to confirm the 
translocation. The genetic stability was monitored under laboratory 
conditions during 21 generations. The rates of contaminant females 
emerged from brown pupae were 0,96 to 4,5% and for males from 
white pupae these rates were 0,26 to 0,66%. These values pre- 
sented no definite increase tendency. The origin of contaminant 
genotypes and the potential for utilization of the sterile male tech- 
niques are discussed. (author). 


10570 (INIS-mf-13746) The first Australian-Asian confer- 
ence on radiation science and nuclear medicine: conference 
handbook. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). Order Number 
DE94608511. Source: OSTI; NTIS (US Sales Only); INIS. 

The eighty two papers and posters presented at the conference 
covered a wide range of topics in the areas of radiation chemistry, 
industrial radiation processing, mammalian cells radiosensitivity, bi- 
ological, chemical and physical radiation effects, radiochemistry. 
The handbook contains the conference program, the available ab- 
stracts, a list of participants and other relevant general information. 


10571 (INIS-mf-13746, pp. 47) Molecular characterization 
of DNA-binding protein abnormally distributed within the cells 
of patients with Ataxia Telangiectasia. Khanna, K.K. (Queens- 
land Inst. of Medical Research, Brisbane, QLD (Australia)); Hong, 
L.; Lavin, M. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. 94p. (CONF-9302158-: 1. 
Australian-Asian conference on radiation science and nuclear 
medicine, Sydney (Australia), 17-19 Feb 1993). In The first 
Australian-Asian conference on radiation science and nuclear 
medicine: conference handbook. Order Number DE94608511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. DNA/radiosensitivity; PROTEINS/ 
biological radiation effects; PROTEINS/response modifying factors; 
ANIMAL CELLS; CROSS-LINKING; DNA; RADIOSENSITIVITY; 
DNA-CLONING; DNA SEQUENCING; EXPERIMENTAL DATA; 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


IONIZING RADIATIONS; MOLECULAR STRUCTURE; PROTEINS; 
TELANGIECTASIS 


10572 (INIS-mf-13746, pp. 48) Purification characterisation 
and separation of a radiation-activated DNA-binding complex 
isolated from human cells. Teale, B.A. (Queensland Inst. of Med- 
ical Research, Brisbane, QLD (Australia)); Lavin, M. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1991. 94p. (CONF-9302158—: 1. Australian-Asian con- 
ference on radiation science and nuclear medicine, Sydney 
(Australia), 17-19 Feb 1993). In The first Australian-Asian confer- 
ence on radiation science and nuclear medicine: conference 
handbook. Order Number DE94608511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 4 refs. DNA/radiosensitivity; PROTEINS/ 
molecular structure; PROTEINS/radioactivation; ACTIVITY LEV- 
ELS; ANIMAL CELLS; BIOLOGICAL RADIATION EFFECTS; 
CROSS-LINKING; DNA; RADIOSENSITIVITY; DNA-CLONING; 
DNA SEQUENCING; IN VITRO; IONIZING RADIATIONS; PRO- 
TEINS; RADIOACTIVATION; RESPONSE MODIFYING FACTORS 


10573 (INIS-mf-13758) Results of the diet therapy for treat- 
ing the diseased children after the Chernobyl’s accident. 
Gombo, G. (Scientific research and project institute of Light Indus- 
try, Ulan Batar (Mongolia)). No corporate text available. 5 May 
1993. 3p. (in Russian). Order Number DE94613219. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results of diet therapy for treating the children suffered from dis- 
eases after Chernobyl’s accident. For this purpose 20 children of 
age from 11 to 13 (11 boys, 9 girls) from the cities Novozybkov and 
Klints of Russia were observed by mongolian scientists in Mongolia. 
Mare’s milk, sea-buck thorn and products above mentioned things 
have been chosen by the mongolian scientists. Fixed term for diet 
therapy was 20 days and during this time children drank juice of 
sea-buck thorn when they wanted to drink and 990 g of mare’s 
milk. 100g of a special paste which contains sea-buck thorn butter 
in it was given to them and in the evening they ate a special prod- 
uct ‘Tamir’ enriched by vitamin 12. During diet therapy there was 
no intensification of diseases. The results of improvement of chil- 
dren’s health was shown in concrete details. (Translated by J.U). 


10574 (INIS-mf-13768, pp. 89-102) Neutron dosimetry us- 
ing bubble detectors and an anthropomorphic phantom. 
Desnoyers, G. (Royal Military Coll. of Canada, Kingston, ON 
(Canada). Dept. of Chemistry and Chemical Engineering). Cana- 
dian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1990. (CONF-9003343-: 
CNA/CNS Student Conference, Peterborough (Canada), 23-24 Mar 
1990). In Proceedings. 1157p. Order Number DE94612685. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron transport in air and energy deposition on and in an an- 
thropomorphic phantom, arising from irradiation with a 
Californium-252 neutron source, were investigated using super- 
heated drop bubble detectors as dosimeters and spectrometers. 
Thee intent of these experiments was to determine the ideal 
location for the wearing of a dosimeter and the effect of body ori- 
entation with respect to the source of radiation on dosimeter 
reading. (12 refs., 10 figs., 5 tabs.). 


10575 (INIS-mf-13770, pp. 38-41) Elimination of mould 
from the leathers and leather products by gamma radiation. 
Hoang Hoa Mai (Irradiation Centre, Hanoi (Viet Nam)); Le Quang 
Hoa; Tran Manh Hung; Nguyen Van Tung; Nguyen Tri Hanh; Le 
Van Kha; Nguyen Ngoc Quyen; Ta Duy Hien; Ly Ngoc Oanh. Viet 
Nam National Atomic Energy Commission, Ha Noi (Viet Nam). 
1990. (in Vietnamese). (CONF-9005453—: 1. National Conference 
on Radiation Industry, Hanoi (Viet Nam), 30-31 May 1990). In Ra- 
diation Technology: Proceedings of the first National Conference 
on Radiation Industry organized by Vietnam National Atomic En- 
ergy Commission and Executive Committee of Hanoi, Hanoi (VN), 
30-31 May 1990. 66p. Order Number DE94612911. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the tropical conditions of Vietnam, the leather materials and 
leather products are often infected with mould. Seven species of 
mould have been identified as main candidates that are often grow 
on leathers and cause the problem, they are: As. niger, As. 
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awamorii, As. oryzae, As. candidus, As. vercicolor, Penicillium and 
Acrorenium charticola. The irradiation method has been proposed 
as the alternative method for elimination of mould from leathers. 
The efficiency of elimination of moulds with different treatment 
doses has been examined. Almost of mould species were killed or 
inactivated with treatment dose of 5 kGy. The irradiated leathers in 
the 0.1 mm thick PE bags can be stored for 12 months long time 
without mould growing, even in condition of 98% humidity and 
35°C temperature. The effects of irradiation on the mechanico- 
physical properties of leathers also have been examined. The 
results indicate that there are no change of quality of leathers irra- 
diated with dose up to 6 kGy. (author). 5 refs, 2 figs, 3 tabs. 


10576 (INIS-mf-13770, pp. 43-47) Preliminary results of the 
effect of gamma rays to fungi and pests on stored medicinal 
herbs. Ha Van Thuy (Hanoi Pharmacology Univ., Hanoi (Viet 
Nam)); Nguyen Song Ha; Dinh Ngoc Lan; Nguyen Manh Hung. 
Viet Nam National Atomic Energy Commission, Ha Noi (Viet Nam). 
1990. (in Vietnamese). (CONF-9005453—: 1. National Conference 
on Radiation Industry, Hanoi (Viet Nam), 30-31 May 1990). In Ra- 
diation Technology: Proceedings of the first National Conference 
on Radiation Industry organized by Vietnam National Atomic En- 
ergy Commission and Executive Committee of Hanoi, Hanoi (VN), 
30-31 May 1990. 66p. Order Number DE94612911. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results of the study showed that fungus flora existed in stored 
traditional medicinal herbs was plentiful. For Flos sophorae japoni- 
cae, Licorice, Radix Angelicae dahuricae only, it was identified 
1424 strains of 43 varieties of 10 species; among them there are 
two main species: Aspergillus (19 varieties with 850 strains) and 
Penicillium (14 varieties with 250 strains). Beside of that, pests 
also existed numerously, for Plastrum testunidis of Sapa only it 
was defined 10 kinds of harmful pests with density of more than 
500 pests/kg of sample. Gamma rays of 5 kGy changed fibre sys- 
tem and reproduce organ as well inhibited the spore growths for 
the fungi. Irradiation dose of 0.5-1 kGy was effective to kill pests. 
Insecticides of Pyrethroid and Phosphorous groups could kill all 
adults but not pupae and laval lied inside product. Due to high 
penetration, gamma rays could be effective for all stages of pest. 
(author). 10 refs, 6 tabs 


10577 (INIS-mf—14133) Strand breaks and lethal damage in 
plasmid DNA subjected to ©CO-+irradiation. Schriftenreihe des 
Max-Planck-instituts fuer Strahlenchemie, v. 66. Klimcezak, U. 
Bochum Univ. (Germany). Fakultaet fuer Biologie. 1992. 105p. (In 
German). Order Number DE94746049. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Experiments with calf thymus DNA subjected to extracellular irra- 
diation yield information on the role of direct and indirect effects in 
single-strand breakage, if this is evaluated with reference to the 
scavenger activity in respect of OH radicals. The role of the two 
processes in the occurrence of double-stand breaks and further 
damage leading to cell decay has so far remained largely obscure. 
It was the aim of the study described here to contribute to research 
in this field by performing in vitro experiments on biologically active 
DNA. For this purpose, DNA from pBR322 plasmids was irradiated 
in the presence of OH-radical scavengers. The number of single- 
strand and double-strand breaks was determined on the basis of 
the system's ability to eliminate OH radicals. In order to asses the 
influence of irradiation processes on the biological activity of DNA, 
investigations were carried out in E. coli for transformations caused 
by irradiated plasmid DNA. The results were interpreted in the light 
of theories about inhomogenous reaction kinetics put forward by 
Mark et al. (1989). It was finally discussed, which of the gamma- 
irradiation injuries occurring in DNA was to be held responsible for 
the inactivation of plasmid DNA and which enzymatic processes 
were additionally at work here. (orig/MG) 


10578 


(INIS-RU-346, pp. 35-40) Radiobiological aspects of 
combined gamme-neutron therapy. Pozdyshkina, O.V.; Se- 


van’kaev, A.V. Akademiya Meditsinskikh Nauk SSSR, Tomsk 
(Russian Federation). Onkologicheskij Nauchnyj Tsentr. 1992. 
138p. (in Russian). (CONF-9206423-: Fast neutrons in treatment 
of neoplasms, Tomsk (Russian Federation), 16-17 Jun 1992). In 
Fast neutrons in treatment of neoplasms: Proceedings of All-union 
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conference. Order Number DE94610668. Source: 
(US Sales Only); INIS. 

Basic quantitative regularities of interaction of cytogenetic injuries 
induced to human cells by fractionated gamma-neutron radiation in 
stages Go, G; and S. All theoretically anticipated reactions of the 
cells, i.e. additive, nonadditive and subadditive cytogenetic effects, 
were observed. Pronouncement and duration of the effects depend 
on the value of dose per fraction, sequence of gamma- and neutron 
irradiation employment, time intervals between the dose fractions, 
stage of mitosis cycle. At high total doses delay in the cell division 
was imposed on the cytogenetic effect observed. 4 refs.; 2 figs. 


OSTI; NTIS 


10579 (INIS-RU-346, pp. 41-48) Comparative analysis of 
clinical peculiarities of radiation disease in dogs and monkeys 
induced by gamma-neutron radiation. Darenskaya, N.G.; Ko- 
rotkevich, A.O.; Nesonova, T.A. Akademiya Meditsinskikh Nauk 
SSSR, Tomsk (Russian Federation). Onkologicheskij Nauchnyj 
Tsentr. 1992. 138p. (in Russian). (CONF-9206423-: Fast neutrons 
in treatment of neoplasms, Tomsk (Russian Federation), 16-17 Jun 
1992). In Fast neutrons in treatment of neoplasms: Proceedings of 
All-union conference. Order Number DES4610668. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Comparative analysis of clinical indices, permitting definition of 
species differences in radiosensitivity of dogs and two varieties of 
monkeys, irradiated by the doses resulting in the development of 
intestinal from of radiation disease, was carried out. Hamadryad 
baboon, demonstrated the highest radiosensitivity. Monkeys, irradi- 
ated by superlethal doses, developed symptomocomplex of early 
transient ineffectiveness, the frequency of its appearance depends 
obviously on irradiation dose and it is expressed by individual ra- 
diosensitivity, the fact being the most explicit species peculiarity of 
radiation disease development in monkeys. 4 refs.; 3 figs. 


10580 (INIS-RU-346, pp. 59-62) Blocking of radiation- 
induced metastases by 4-butanolide derivative. Bychkov, |.A.; 
Borzykina, S.N.; Zobnina, M.N. Akademiya Meditsinskikh Nauk 
SSSR, Tomsk (Russian Federation). Onkologicheskij Nauchnyj 
Tsentr. 1992. 138p. (In Russian). (CONF-9206423-: Fast neutrons 
in treatment of neoplasms, Tomsk (Russian Federation), 16-17 Jun 
1992). In Fast neutrons in treatment of neoplasms: Proceedings of 
All-union conference. Order Number DE94610668. Source: OST]; 
NTIS (US Sales Only); INIS. 

Experiments with mice showed that the use of a preparation 
from the group of 4-butanolides in combination with local X and 
neutron radiation not only practically blocks the stimulating effect of 
irradiation on metastasizing, but also leads to the situation, when 
indices of antitumour and antimetastatic effect proved to be lower 
than the similar indices for control groups of the animals. 
4-butanolide derivative produces a complex effect on a tumour, re- 
sulting in a sharp blocking of angiogenesis processes-both the 
number of vessels and their diameters decrease. 6 refs. 


10581 (INIS-RU-—346, pp. 63-69) Comparative analysis of 
radiation injuries of dogs exposed to gamma-neutron irradia- 
tion with neutron energy of 0.37 and 1.2 MeV. Darenskaya, 
N.G.; Korotkevich, A.O.; Nasonova, T.A.; Kuznetsova, S.S. 
Akademiya Meditsinskikh Nauk SSSR, Tomsk (Russian Federa- 
tion). Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (in Russian). 
(CONF-9206423-: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 

Peculiarities of injuries in dogs subjected to gamma-neutron irra- 
diation by 0.37 and 1.2 MeV neutrons were studied. Adverse effect 
of 1.2 MeV neutrons was revealed, when analyzing quantitative de- 
pendences dose-effect as regards mortality rate, average life span, 
and frequency of radiation dosease development in different forms, 
as well. It can be predetermined by greater contribution of the neu- 
trons to total dose of gamma-neutron radiation, higher regularity of 
irradiation and greater. 5 refs.; 2 figs.; 2 tabs. 


10582 (INIS-RU-346, pp. 69-75) Peroxidase activity of 
blood as prognostic test in case of neutron and gamma ther- 
apy. Grinevich, Yu.P.; Koval’, G.N.; Drozd, |.P. Akademiya 
Meditsinskikh Nauk SSSR, Tomsk (Russian Federation). 





Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (in Russian). (CONF- 
9206423-: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 

Parameters of chemoluminescence, characterising peroxidase 
activity of blood, their information content in blood chemolumines- 
cent reaction one of the most available reactions for clinical use, 
were studied. It is shown that change in chemoluminescence pa- 
rameters, correlating with stages of radiation pathology, suggests 
the possibility of the method employment as a prediction test of its 
gravity and outcome. 9 refs.; 2 figs. 


10583 (INIS-RU-346, pp. 80-82) Radiobiological aspects of 
application of BR-10 reactor neutrons for radiotherapy of ma- 
lignant tumours. Ul'yanenko, S.E.; Kuznetsova, M.N.; Obaturov, 
G.M. Akademiya Meditsinskikh Nauk SSSR, Tomsk (Russian 
Federation). Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (In Rus- 
sian). (CONF-9206423—: Fast neutrons in treatment of neoplasms, 
Tomsk (Russian Federation), 16-17 Jun 1992). In Fast neutrons in 
treatment of neoplasms: Proceedings of All-union conference. Or- 
der Number DE94610668. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Possibilities to increase the factor of therapeutical gain (FTG) by 
optimizing irradiation conditions and using hyperglycemia were 
studied. It is shown that relative biological effectiveness (RBE) of 
neutrons in fission spectrum of the BR-10 reactor in the dose 
range from 10 Gy used one time is 4.2-4.5 for tumours and 4.0-4.2 
for normal skin; in case of fractionated irradiation by neutrons (1-8 
fractions in the range of 6-10 Gy) RBE increases practically 1.5 
fold; employment of neutron beam filters and hyperglycemia in 
conditions of combined gamma-neutron procedures of irradiation 
permits a considerable increase in FTG. 3 refs. 


10584 (INIS-RU-346, pp. 88-98) Structural reactions in 
retina in case of fractionated neutron irradiation. Logvinov, 


S.V.; Bujmova, N.P.; Musabaeva, L.I.; Lavrenkov, K.A. Akademiya 


Meditsinskikh Nauk SSSR, Tomsk (Russian Federation). 
Onkologicheskij Nauchnyj Tsentr. 1992. 138p. (In Russian). (CONF- 
9206423-: Fast neutrons in treatment of neoplasms, Tomsk 
(Russian Federation), 16-17 Jun 1992). In Fast neutrons in treat- 
ment of neoplasms: Proceedings of All-union conference. Order 
Number DE94610668. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that in case of small doses of fractionated irradiation 
degenerative and reactive changes in pigment epithelium and ra- 
dial gliacytes appear, which can bring about injury of refina 
neuronal population. Structural violations leading to progressive de- 
terioration of eyesight occur, when the threshold dose of 3 Gy 
(1.5x2 times) is exceeded. 26 refs.; 6 figs. 


10585 (ISRP-K-BR-3) Population exposure to ionising radi- 
ation in India. Narayanan, K.K. (Bhabha Atomic Research Centre, 
Bombay (India)); Krishnan, D.; Subba Ramu, M.C. Indian Society 
for Radiation Physics, Kalpakkam (India). Kalpakkam Chapter. 
1991. 27p. Order Number DE94612163. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Estimates of exposure from various radiation sources to Indian 
population are given. The per caput dose from all the identifiable 
sources, both natural and man-made is estimated to be 2490 ySv 
per year to the present population of India. 97.9% of this dose is 
contributed by natural sources which include cosmic and terrestrial 
radiations, 1.93% by medical sources used for diagnostic and 
treatment purpose, 0.3% by exposures due to activities related nu- 
clear fuel cycle, nuclear tests and nuclear accidents, and 0.07% by 
miscellaneous sources such as industrial applications, consumer 
products, research activities, air travel etc. The monograph is writ- 
ten for the use of the common man. (M.G.B.). 25 refs., 7 tabs., 7 
figs. 


10586 (LA-12623-MS) BOMAB phantom manufacturing 
quality assurance study using Monte Carlo computations. Mal- 
lett, M.W. Los Alamos National Lab., NM (United States). 
Jan 1994. 46p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94006135. Source: OSTI; NTIS; INIS; GPO Dep. 
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Monte Carlo calculations have been performed to assess the 
importance of and quantify quality assurance protocols in the man- 
ufacturing of the Bottle-Manikin-Absorption (BOMAB) phantom for 
calibrating in vivo measurement systems. The parameters charac- 
terizing the BOMAB phantom that were examined included height, 
fill volume, fill material density, wall thickness, and source concen- 
tration. Transport simulation was performed for monoenergetic 
photon sources of 0.200, 0.662, and 1,460 MeV. A linear response 
was observed in the photon current exiting the exterior surface of 
the BOMAB phantom due to variations in these parameters. 
Sensitivity studies were also performed for an in vivo system in op- 
eration at the Pacific Northwest Laboratories in Richland, WA. 
Variations in detector current for this in vivo system are reported 
for changes in the BOMAB phantom parameters studied here. 
Physical justifications for the observed results are also discussed. 


10587 (LUMEDW-MESM-1056) Colonic healing: the effect 
of irradiation and chemotherapy - an experimental study, re- 
sembling adjuvant therapy for colorectal carcinoma. Weiber, S. 
Lund Univ. Hospital, Malmoe (Sweden). Dept. of Surgery. Aug 
1993. 42p. Order Number DE94611961. Source: OSTI; NTIS; INIS. 

Adjuvant treatment of colon and rectal carcinoma is of major in- 
terest. Irradiation and chemotherapy are modalities used widely. 
The purpose of this study was to evaluate the effect of preopera- 
tive irradiation and postoperative intraperitoneal 5-fluorouracil 
treatment on colonic healing. In rats preoperative irradiation of the 
lower abdominal region by 10 + 10 Gy four days apart caused in- 
flammatory reaction in the colon as evaluated by histology and 
determination of myeloperoxidase activity. The inflammatory reac- 
tion reached its peek within a week of the second irradiation. When 
standard used colonic resections and anastomes were performed 
within the irradiate part of the colon the anastomotic healing was 
not affected during the first week after operation as judged by com- 
plications and breaking strength. A lower breaking strength and an 
increase in myeloperoxidase activity two months after operation 
may indicate late changes within the intestinal wall. Intraperitoneal 
5-fluorouracil in rat given immediately after colonic resection and 
repeated as daily injections caused a weight loss and marked re- 
duction in breaking strength of the anastomosis as well as in the 
abdominal skin wound. A reduction in 5-fluorouracil concentration 
did not alter the negative wound healing effect of the chemother- 
apy. In a group of rats subjected to nutritional depletion, mimicking 
the weight curve of 5-fluorouracil treated animals, anastomotic 
breaking strength was not compromised to the same extent as 
when 5-fluorouracil was given. This indicated a direct toxic effect 
rather than an effect of reduced food intake caused by 5-FU treat- 
ment. Collagen synthesis and the formation of new tissue in the 
wound gap was reduced in 5-fluorouracil treated animals compared 
to controls as judged by in vivo incorporation of 3H-proline in the 
anastomotic segment and determination of anastomotic breaking 
strength after removal of sutures. 108 refs. 


10588 (NIRS-M-—93, pp. 1-12) Characterization of elements 
in marine organisms. Ishii, Toshiaki (National Inst. of Radiological 
Sciences, Nakaminato, Ibaraki (Japan). Nakaminato Lab. Branch 
Office). National Inst. of Radiological Sciences, Chiba (Japan). Mar 
1993. (In Japanese). (CONF-921297—: 20. National Institute of Ra- 
diological Sciences seminar on environmental research, Chiba 
(Japan), 10-11 Dec 1992). In Approach to the nuclear safety for 
environment and members of public: Ecological behavior, 
metabolism, dose evaluation of radionuclides. 201p. Order Num- 
ber DE94707693. Source: OSTI; NTIS; INIS. 

Characterization of elements in marine organisms was carried 
out to estimate the behavior of radionuclides in marine ecosystem 
or to clarify the physiological roles of elements in marine organ- 
isms. The concentrations of 29°U in fifty-five species of marine 
organisms were measured by inductively coupled plasma mass 
spectrometry. The concentrations of 255U in soft tissues of marine 
animals ranged from 0.076 to 5000ng/g wet wt. Especially, the 
branchial heart of octopus vulgaris showed the specific accumula- 
tion of 23°U. The kidney granules of bivalve molluscs showed very 
high concentrations of Mn, Zn, *'°Pb, 2!°Po etc. The XAFS study 
for the granules of Cyclosunetta menstrualis indicated that the 
chemical form of metals in the granules was phosphate (e. g. Mng 
(PO4)o - 4H20). (author). 
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10589 (NIRS-M-93, pp. 13-22) Concentration of radionu- 
clides by marine organisms and their food chain. Nakahara, 
Motokazu (National Inst. of Radiological Sciences, Nakaminato, 
Ibaraki (Japan). Nakaminato Lab. Branch Office). National Inst. of 
Radiological Sciences, Chiba (Japan). Mar 1993. (in Japanese). 
(CONF-921297-: 20. National Institute of Radiological Sciences 
seminar on environmental research, Chiba (Japan), 10-11 Dec 
1992). In Approach to the nuclear safety for environment and 
members of public: Ecological behavior, metabolism, dose evalua- 
tion of radionuclides. 201p. Order Number DE94707693. Source: 
OSTI; NTIS; INIS. 

Accumulation of radionuclides from seawater and from food by 
marine organisms was observed in the laboratory experiments to 
get bioconcentration parameters for the nuclides. The radionuclides 
investigated were 5’Co, °5™Tc, 1°8Ru, 187Cs, §5Zn and 54Mn. Sev- 
eral species of molluscs containing pelecypods, gastropods and 
cephalopod were used for the experimental organisms. For the up- 
take experiment from seawater, the organisms were kept for more 
than seven days in radioactive seawater containing those radionu- 
clides together. Then the organisms were transferred into 
non-radioactive seawater to observe the loss of the nuclides from 
the organisms. Biphasic loss curves were observed for all of the 
nuclides. Bioconcentration parameters, such as uptake rate, excre- 
tion rate, biological half-life and concentration factor at steady state 
were estimated from the uptake and excretion curves of the nu- 
clides by the organisms by applying an exponential model. In the 
uptake experiments from radioactive food, the phytoplankton 
(Tetraselmis tetrathele), the brown algae (Eisenia bicyclis) and the 
viscera of abalone were fed to bivalves, herbivorous gastropods 
and carnivorous molluscs, respectively. After single feeding of the 
labelled food with the nuclides, retention of the nuclides in whole 
body of the organisms was followed for several weeks or more. 
The organisms showed relatively high retention of the nuclides in 
whole body, except '°7Cs and 54Mn. Retention of 197Cs and 54Mn 
in the organisms one day after feeding of radioactive food was 
lower than 25 % of the radioactivity dosed. (author). 


10590 (NIRS-M-93, pp. 43-51) The pathways of radionu- 
clide transfer to crops and their parameters. Uchida, Shigeo 
(National Inst. of Radiological Sciences, Nakaminato, Ibaraki 
(Japan). Nakaminato Lab. Branch Office). National Inst. of Radio- 
logical Sciences, Chiba (Japan). Mar 1993. (in Japanese). 
(CONF-921297-: 20. National Institute of Radiological Sciences 
seminar on environmental research, Chiba (Japan), 10-11 Dec 
1992). In Approach to the nuclear safety for environment and 
members of public: Ecological behavior, metabolism, dose evalua- 
tion of radionuclides. 201p. Order Number DE94707693. Source: 
OSTI; NTIS; INIS. 

Radiation dose estimations are usually made with the aid of as- 
sessment models in which model parameters such as the transfer 
factors of radionuclides from one environmental compartment to 
another are involved. In this paper, the author introduces the val- 
ues of the parameters of radioiodine and technetium obtained by 
our research group. Laboratory experiments on the transfer param- 
eters of radionuclides from the environments to crops were carried 
out in the following two systems: (1) soil-to-crops and (2) 
atmosphere-to-crops. The soil-plant transfer factors of radioiodine 
for polished rice and for brown rice on a dry weight basis at the 
harvest were 0.002 and 0.006. The ratio of radioiodine in brown 
rice to polished rice was about 1:0.3. The radioiodine concentration 
decreased significantly from root to brown rice. These findings sug- 
gest that radioiodine taken up by the root is only slightly 
translocated to rice grains. The transfer factor of Tce for brown rice 
was less than 0.005. The transfer factors for wheat plants were 
higher. Mass normalized deposition velocity (Vp) and grain number 
normalized deposition velocity (Vs) of gaseous elemental iodine 
(lz) and also methyliodide (CH3I) on unhulled rice were measured. 
Distribution pattern of methyliodide between unhulled rice and 
brown rice was much different from that of elemental one. (J.P.N.). 


10591 
after the Chernobyl accident. Mueck, K. (Hauptabteilung 
Strahlenschutz, Bereich Lebenswissenschaften, Forschungszen- 
trum Seibersdorf, Seibersdorf (Austria)). Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Apr 1993. 11p. 


(OEFZS-4672) The decrease of radiation exposure 
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(in German). Order Number DE94613231. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Provided with ISSN 0253-5270. 

Six years after the Chernobyl accident the equivalent dose in 
Austria due to the reactor accident amounts to 0.025 mSv/year 
(this comprises 0.005 mSv from ingestion and 0.020 mSv from ex- 
ternal irradiation). This is about 1% of the average natural radiation 
exposure of 2.4 mSv/year. Also published in Atomwirtschaft (2) v. 
38 p. 138-145, Feb 1993. 


10592 (ORNL-6778) A method for estimating occupational 
radiation dose to individuals, using weekly dosimetry data. 
Mitchell, T.J.; Ostrouchov, G.; Frome, E.L.; Kerr, G.D. Oak Ridge 
National Lab., TN (United States). Dec 1993. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94005443. Source: OSTI; NTIS; 
GPO Dep. 

Statistical analyses of data from epidemiologic studies of workers 
exposed to radiation have been based on recorded annual radia- 
tion doses. It is usually assumed that the annual dose values are 
known exactly, although it is generally recognized that the data 
contain uncertainty due to measurement error and bias. We pro- 
pose the use of a probability distribution to describe an individual's 
dose during a specific period of time. Statistical methods for esti- 
mating this dose distribution are developed. The methods take into 
account the “measurement error” that is produced by the dosimetry 
system, and the bias that was introduced by policies that lead to 
right censoring of small doses as zero. The method is applied to a 
sample of dose histories obtained from hard copy dosimetry 
records at Oak Ridge National Laboratory (ORNL). The result of 
this evaluation raises serious questions about the validity of the 
historical personnel dosimetry data that is currently being used in 
low-dose studies of nuclear industry workers. In particular, it ap- 
pears that there was a systematic underestimation of doses for 
ORNL workers. This could result in biased estimates of dose- 
response coefficients and their standard errors. 


10593 (ORNL/TM-12350) Nuclear decay data files of the 
Dosimetry Research Group. Eckerman, K.F.; Westfall, R.J.; Ry- 
man, J.C.; Cristy, M. Oak Ridge National Lab., TN (United States). 
Dec 1993. 83p. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94005646. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the nuclear decay data files used by the 
Dosimetry Research Group at Oak Ridge National Laboratory and 
the utility DEXRAX which provides access to the files. The files are 
accessed, by nuclide, to extract information on the intensities and 
energies of the radiations associated with spontaneous nuclear 
transformation of the radionuclides. In addition, beta spectral data 
are available for all beta-emitting nuclides. Two collections of nu- 
clear decay data are discussed. The larger collection contains data 
for 838 radionuclides, which includes the 825 radionuclides assem- 
bled during the preparation of Publications 30 and 38 of the 
International Commission on Radiological Protection (ICRP) and 13 
additional nuclides evaluated in preparing a monograph for the 
Medical Internal Radiation Dose (MIRD) Committee of the Society 
of Nuclear Medicine. The second collection is composed of data 
from the MIRD monograph and contains information for 242 
radionuclides. Abridged tabulations of these data have been pub- 
lished by the ICRP in Publication 38 and by the Society of Nuclear 
Medicine in a monograph entitled “MIRD: Radionuclide Data and 
Decay Schemes.” The beta spectral data reported here have not 
been published by either organization. Electronic copies of the files 
and the utility, along with this report, are available from the 


Radiation Shielding Information Center at Oak Ridge National Lab- 
oratory. 


10594 (PNL-SA-22263) Internal dosimetry monitoring 
equipment: Present and future. Selby, J. (M.H. Chew and Asso- 
ciates, Inc., Richland, WA (United States)); Carbaugh, E.H.; Lynch, 
T.P.; Strom, D.J.; Lardy, M.M. Pacific Northwest Lab., Richland, 
WA (United States). Sep 1993. 36p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9309138-3: Intakes of radionuclide detection, assessment 
and limitation of occupational exposure, Bath (United Kingdom), 





13-17 Sep 1993). Order Number DE94004366. Source: 
NTIS; INIS; GPO Dep. 

We have attempted to characterize the current and future status 
of in vivo and in vitro measurement programs coupled with the 
associated radioanalytical methods and workplace monitoring. De- 
velopments in these areas must be carefully integrated by internal 
dosimetrists, radiochemists and field health physicists. Their goal 
should be uniform improvement rather than to focus on one spe- 
cific area (e.g., dose modeling) to the neglect of other areas where 
the measurement capabilities are substantially less sophisticated 
and, therefore, the potential source of error is greatest. 


10595 (PNWD-—2133-HEDR) Conversion and correction fac- 
tors for historical measurements of iodine-131 in Hanford-area 
vegetation, 1945-1947: Hanford Environmental Dose Recon- 
struction Project. Mart, E.l.; Denham, D.H.; Thiede, M.E. Pacific 
Northwest Lab., Richland, WA (United States). Dec 1993. 130p. 
Sponsored by Department of Health and Human Services, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94006529. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a result of the Hanford Environmental Dose 
Reconstruction (HEDR) Project whose goal is to estimate the radi- 
ation dose that individuals could have received from emissions 
since 1944 at the U.S. Department of Energy’s (DOE) Hanford Site 
near Richland, Washington. The HEDR Project is conducted by 
Battelle, Pacific Northwest Laboratories (BNW). One of the ra- 
dionuclides emitted that would affect the radiation dose was 
iodine-131. This report describes in detail the reconstructed con- 
version and correction factors for historical measurements of 
iodine-131 in Hanford-area vegetation which was collected from the 
beginning of October 1945 through the end of December 1947. 


10596 (PNWD-2221-HEDR-Draft) Validation of HEDR mod- 
els: Hanford Environmental Dose Reconstruction Project. 
Napier, B.A.; Simpson, J.C.; Eslinger, P.W.; Ramsdell, J.V. Jr.; 
Thiede, M.E.; Walters, W.H. Pacific Northwest Lab., Richland, WA 
(United States). Jan 1994. 159p. Sponsored by Department of 
Health and Human Services, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Contract 200-92- 
0503(CDC)/18620(BNW). Order Number DE94005491. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Hanford Environmental Dose Reconstruction (HEDR) Project 
has developed a set of computer models for estimating the possi- 
ble radiation doses that individuals may have received from past 
Hanford Site operations. This document describes the validation of 
these models. In the HEDR Project, the model validation exercise 
consisted of comparing computational model predictions with lim- 
ited historical field measurements and experimental measurements 
that are independent of those used to develop the models. The re- 
sults of any one test do not mean that a model is valid. Rather, the 
collection of tests together provide a level of confidence that the 
HEDR models are valid. 


10597 (PNWD-—2224-HEDR) Regional Atmospheric Trans- 
port Code for Hanford Emission Tracking (RATCHET): Hanford 
Environmental Dose Reconstruction Project. Ramsdell, J.V. Jr.; 
Simonen, C.A.; Burk, K.W. Pacific Northwest Lab., Richland, WA 
(United States). Feb 1994. 165p. Sponsored by Department of 
Health and Human Services, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94006449. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate radiation doses that individuals may 
have received from operations at the Hanford Site since 1944. This 
report deals specifically with the atmospheric transport model, Re- 
gional Atmospheric Transport Code for Hanford Emission Tracking 
(RATCHET). RATCHET is a major rework of the MESOILT2 model 
used in the first phase of the HEDR Project; only the bookkeeping 
framework escaped major changes. Changes to the code include 
(1) significant changes in the representation of atmospheric pro- 
cesses and (2) incorporation of Monte Carlo methods for 
representing uncertainty in input data, model parameters, and coef- 
ficients. To a large extent, the revisions to the model are based on 
recommendations cf a peer working group that met in March 1991. 
Technical bases for other portions of the atmospheric transport 
model are addressed in two other documents. This report has 


OSTI; 
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three major sections: a description of the model, a user’s guide, 
and a programmer's guide. These sections discuss RATCHET from 
three different perspectives. The first provides a_ technical 
description of the code with emphasis on details such as the repre- 
sentation of the model domain, the data required by the model, 
and the equations used to make the model calculations. The tech- 
nical description is followed by a user’s guide to the model with 
emphasis on running the code. The user’s guide contains informa- 
tion about the model input and output. The third section is a 
programmer's guide to the code. It discusses the hardware and 
software required to run the code. The programmer's guide also 
discusses program structure and each of the program elements. 


10598 (RIG-21, pp. 148-154) Distribution of radionuclides 
in sheep. Mueller, H. (Technische Univ., Graz (Austria). Inst. fuer 
Theoretische Physik und Reaktorphysik). Verein zur Foerderung 
der Anwendung der Kernenergie, Graz (Austria). Reaktorinstitut. 
Mar 1993. (In German). In Consequences of the Chernobyl acci- 
dent in Styria. 213p. Order Number DE94613145. Source: OST]; 
NTIS (US Sales Only); INIS. 

Data were taken on contamination of organs of a mother sheep 
and its lamb. 2.5 months after the passage of the Chernobyl - 
caused radioactive cloud over Graz (Austria). The specific activity 
of Cs-137 in the muscle tissues is strongly dependent on its fat 
content. Barium 140 could be detected in the rib bones of both ani- 
mals. 


10599 (RIG-21, pp. 155-163) Distribution of radionuclides 
in milk cows and their excrements. Rabitsch, H. (Technische 
Univ., Graz (Austria). Inst. fuer Theoretische Physik und Reaktor- 
physik). Verein zur Foerderung der Anwendung der Kernenergie, 
Graz (Austria). Reaktorinstitut. Mar 1993. (in German). In Conse- 
quences of the Chernobyl accident in Styria. 213p. Order Number 
DE94613145. Source: OSTI; NTIS (US Sales Only); INIS. 

Cs-137, Cs-134 and J-131 activities were measured on the 
blood, some organs and the dung of two cows slaughtered on 
June 24" 1986. 


10600 (RIG—21, pp. 202-206) Excretion of cesium and 
potassium from man. Rabitsch, H. (Technische Univ., Graz (Aus- 
tria). Inst. fuer Theoretische Physik und Reaktorphysik). Verein zur 
Foerderung der Anwendung der Kernenergie, Graz (Austria). Reak- 
torinstitut. Mar 1993. (In German). In Consequences of the 
Chernobyl accident in Styria. 213p. Order Number DE94613145. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper is concerned with the biological half-lifes of Cs-137 
and K-40 in different organs and the elimination of these radioiso- 
topes via urine and feces. 


10601 (SLU-HUV-R-221) Studies of radioactive deposition 
on farm buildings and testing of some methods for decontami- 
nation. Andersson, Inger (Swedish Univ. of Agricultural Sciences, 
Uppsala (Sweden). Dept. of Nutrition and Management); Erlands- 
son, B.; Hansson, J.; Dolby, C.M. Swedish Univ. of Agricultural 
Sciences, Uppsala (Sweden). Dept. of Animal Nutrition and Man- 
agement. 1993. 21p. (in Swedish). Project SSI-P-624-91. Order 
Number DE94613314. Source: OSTI; NTIS; INIS. 

Studies were made of radioactive fallout on roofs of farm build- 
ings and of some methods of decontamination. The aim was to 
find ways of reducing the external radiation dose to farmers work- 
ing and farm animals housed in stables in a fallout situation. The 
roof material studied was steel plate (A) and tile (B,C, D), each 
with four sample areas of ca. 1 m*. The roof samples were col- 
lected at three places and from totally four building in regions 
which in 1986 (after the Chernobyl fallout) has a 'S7Cs ground de- 
positions of 3040 kBa/m? (A, B, C) and > 100 kBq/m* (D). Four 
different decontamination methods were tested: 1. High pressure 
washing with water. 2. Repeated high pressure washing with water. 
3. Application of foam of a sanitizing chemical for livestock build- 
ings followed by high pressure washing with water. 4. Application 
of a solution of KCI followed by high pressure washing with water. 
In C, the effect of decontamination expressed as the percentage 
decrease of the '°’Cs activity was on average for all methods, 
55%. This material was coated before the decontamination by a 
marked growth of algae or moss, which was effectively washed off 
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during the sanitizing procedure. In B, the average activity decon- 
tamination effect was 25%, while in D (with the highest original 
activity, but without growth of organic material) the effect was very 
small, 3%. In A, the activity level before decontamination was so 
low that measurements after decontamination were considered un- 
necessary. Method number 4 was the most effective in B and C, 
32% and 64%, respectively, while method number 3 was the most 
effective in D, 5.7%. The results indicate that good effects can be 
achieved in radioactivity decontamination of roof material with 
equipment and chemicals which are normally available on farms. 


10602 (SSI-93-23) Nuclear power industry - activity dis- 
charges - occupational exposures. 1992. Swedish Radiation 
Protection Inst., Stockholm (Sweden). Jun 1993. 34p. (In Swedish). 
Order Number DE94613343. Source: OSTI; NTIS; INIS. 

Compilation of activity discharges and personnel doses in 
Swedish nuclear power plants during 1992. 


10603 (STUK/ST-GUIDE-—1.2) Application of maximum radi- 
ation exposure values and monitoring of radiation exposure. 
Finnish Centre for Radiation and Nuclear Safety (STUK), Helsinki 
(Finland). 1993. 16p. Translation of STUK/ST-GUIDE-1.2. Order 
Number DE94613344. Source: OSTI; NTIS; INIS. 

Translation. The original text in Finnish is published under the 
same guide number. The guide is valid from 1 June 1992 and will 
remain in force until further notice. 

According to the Section 32 of the Radiation Act (592/91) the 
Finnish Centre for Radiation and Nuclear Safety gives instructions 
concerning the monitoring of the radiation exposure and the appli- 
cation of the dose limits in Finland. The principles to be applied to 
calculating the equivalent and the effective doses are presented in 
the guide. Also the detailed instructions on the application of the 
maximum exposure values for the radiation work and for the natu- 
ral radiation as well as the instructions on the monitoring of the 
exposures are given. Quantities and units for assessing radiation 
exposure are presented in the appendix of the guide. 


10604 (STUK/ST-GUIDE-3.6) Radiation shielding of x-ray 
examination rooms. Finnish Centre for Radiation and Nuclear 
Safety (STUK), Helsinki (Finland). 1992. 7p. Translation of 
STUK/ST-GUIDE-3.6. Order Number DE94613315. Source: OSTI; 
NTIS; INIS. 

Translation. The original text in Finnish is published under the 
same guide number. The guide is valid from 1 January 1992 and 
will remain in force until further notice. It replaces the SS guide 5.1 
issued on 3 June 1986. 

Under the section 24 of the Finnish Radiation Act, safety require- 
ments relating to the planning of buildings, building components 
and structures affecting the safe use of radiation equipment are 
confirmed by the Finnish Centre for Radiation and Nuclear Safety. 
The safety requirements concerning x-ray rooms used in medicine 
(including veterinary and dental medicine), industry, research and 
teaching are presented in the guide. The requirements relating to 
radiotherapy rooms are described in the SS guides 2.8 to 2.10 
concerning radiotherapy equipment and rooms. 


10605 (STUK/ST-GUIDE-6.1) Radiation safety require- 
ments for radionuclide laboratories. Finnish Centre for Radiation 
and Nuclear Safety (STUK), Helsinki (Finland). 1993. 7p. Transla- 
tion of STUK/ST-GUIDE-6.1. Order Number DE94613316. Source: 
OSTI; NTIS; INIS. 

Translation. The original text in Finnish is published under the 
same guide number. The guide is valid from 1 January 1992 and 
will remain in force until further notice. 

In accordance with the section 26 of the Finnish Radiation Act 
(592/91) the safety requirements to be taken into account in plan- 
ning laboratories and other premises, which affect safety in the use 
of radioactive materials, are confirmed by the Finnish Centre for 
Radiation and Nuclear Safety. The guide specifies the require- 
ments for laboratories and storage rooms in which radioactive 
materials are used or stored as unsealed sources. There are also 
some general instructions concerning work procedures in a ra- 
dionuclide laboratory. 
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10606 (UCRL-JC—115100) A dose assessment for a U.S. 
nuclear test site — Bikini Atoll. Robison, W.L.; Bogen, K.T.; Con- 
rado, C.L. Lawrence Livermore National Lab., CA (United States). 
Jul 1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9307165-1: 5. 
special plenary session of validation and model program research 
co-ordination (VAMP RCM) meeting, Vienna (Austria), 5-9 Jul 
1993). Order Number DE94006403. Source: OSTI; NTIS; INIS; 
GPO Dep. 

On March 1, 1954, a nuclear weapon test, code-named BRAVO, 
conducted at Bikini Atoll in the northern Marshall Islands contami- 
nated the major residence island. Here the authors provide a 
radiological dose assessment for the main residence island, Bikini, 
using extensive radionuclide concentration data derived from analy- 
sis of food crops, ground water, cistern water, fish and other 
marine species, animals, air, and soil collected at Bikini Island. The 
unique composition of coral soil greatly alters the relative contribu- 
tion of cesium-137 and strontium-90 to the total estimated dose 
relative to expectations based on North American and European 
soils. Cesium-137 produces 96% of the estimated dose for return- 
ing residents, mostly through uptake from the soil to terrestrial food 
crops but also from external gamma exposure. The estimated max- 
imum annual effective dose is 4.4 mSv y~' when imported foods, 
which are now an established part of the diet, are available. The 
30-, 50-, and 70-y integral effective doses are 10 cSv, 14 cSv, and 
16 cSv, respectively. An analysis of interindividual variability in 0- 
to 30-y expected integral dose indicates that 95% of Bikini resi- 
dents would have expected doses within a factor of 3.4 above and 
4.8 below the population-average value. A corresponding uncer- 
tainty analysis showed that after about 5 y of residence, the 95% 
confidence limits on population-average dose would be +35% of 
its expected value. The authors have evaluated various counter- 
measures to reduce '°’Cs in food crops. Treatment with potassium 
reduces the uptake of '97Cs into food crops, and therefore the in- 
gestion dose, to less than 10% of pretreatment levels and has 
essentially no negative environmental consequences. 


5602 Thermal Effects 


Refer also to citation(s) 9079 


5603 Chemicals Metabolism and Toxicology 


Refer also to citation(s) 8108, 8387, 8488, 8489, 10391, 10441, 
10448, 10493 


10607 (DLR-FB-90-56) Analysis on forest decline classifi- 
cation of the beech using airborne multispectral scanner data. 
Baumgarten, R. Deutsche Forschungsanstalt fuer Luft- und Raum- 
fahrt e.V. (DLR), Wessling (Germany). Inst. fuer Optoelektronik; 
Freiburg Univ. (Germany). Forstwissenschaftliche Fakultaet. 1990. 
239p. (In German). Order Number DE94746053. Source: OSTI; 
NTIS (US Sales Only). 

This work formed part of the overall project ‘Investigation and 
mapping of forest damage using remote sensing methods’ and 
looked into the possibility for using digital, multi-spectral scanning 
data in the assessment of injury in beech stands or mixed beech- 
and-oak stands. The question was above all whether multi-spectral 
scanner data can be used to recognize, classify, and map forest 
damage. (orig.). 75 figs., 27 tabs., 97 refs. 


10608 (DOE/ER/13862—4) Genetics of bacteria that oxidize 
one-carbon compounds: Progress report, March 1, 1991—June 
30, 1993. Hanson, R.S. Minnesota Univ., Minneapolis, MN (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER13862. Order Number 
DE94006489. Source: OSTI; NTIS; GPO Dep. 

In the past several years researchers have identified at least 20 
genes whose products were required for the oxidation of methanol 
to formaldehyde in three different facultative methylotrophic bacte- 
ria. These genes include structural genes for a cytochrome c, 
(mox G) and is a specific electron acceptor for methanol dehydro- 
genase (MDH), and the two structural genes that encode the large 
subunit (mox F) and smaller subunit (mox |) of MDH. Other genes 
are required for the synthesis of the prosthetic group of MDH, 





Pyrroloquinoline quinone (PQQ), and proteins required for assem- 
bly of the active MDH in the periplasm. Three genes are believed 
to be required for incorporation of calcium into the MDH tetramer. 
The principal investigator's group has studied the regulation of 
methanol oxidation in the pink-pigmented-facultative methylotroph 
Methylobacterium organophilum XX. The authors have mapped 
several genes and have sequenced the mox F gene and se- 
quences upstream of mox F. The authors had tentatively identified 
several genes required for the transcription of the MDH structural 
genes in three methylotrophs. In the previous proposal, the P.1. 
proposed to establish an in-vitro transcription/translation system to 
study the function of the regulatory gene products. Further studies 
demonstrated that the regulation of transcription of these genes 
was far more complex than imagined at that time and the research 
plan was modified to determine the number and function of the 
regulatory genes using genetic approaches. 


10609 (ENEA-RTI-AMB-BIO-INTO—93-02) Toxicity of car- 
bonaceous particles: Pulmonary disease risk assessment. 
Pagano, P. (ENEA, Bologna (ltaly)); Bruni, S. ENEA, Bologna 
(Italy). 1993. 36p. (In Italian). Order Number DE94739329. Source: 
OSTI; NTIS (US Sales Only). 

Gas and airborne particles interact in the atmosphere, especially 
in urban and highly industrialized areas, where combustion pro- 
cesses produce complex mixtures of chemicals including a great 
deal of carbonaceous particles. These carbonaceous particles cat- 
alyze and adsorb airborne substances that modify their biological 
disposition in the breathing body. The aim of this review is to col- 
lect the state of knowledge in the international field, on the role of 
carbonaceous particles as a carrier of chemicals in the body. This 
study is worked out in the Pluriannual Program of Inhalation Toxicol- 
ogy (INTO) of ENEA (italian Agency for Energy, New Technologies 
and the Environment) to study the occurrence of early indicators of 
pulmonary diseases induced by inhalation of urban air pollutants. 


10610 (ENEA-RTI-AMB-BIO-INTO-93-03) Deposition and 
lung clearence of insoluble particles following acute inhalation 
of trichloroethylene. Calamosca, M.; Pettinato, G. ENEA, 
Bologna (Italy). 1993. 52p. (In Italian). Order Number DE94739336. 
Source: OSTI; NTIS (US Sales Only). 

The effects of acute inhalation of trichioroethylene (TCE), emitted 
by automobiles as a combustion by-product, on the rat respiratory 
tract were investigated. In a previous work on mice, the observed 
damage proved to be limited to Clara cells (CC) and dose- 
dependent. Injury was correlated with the metabolic properties of 
CC, where TCE is converted to toxic intermediate metabolites. 
Since rat CC are located in the distal bronchial tree, a damage at 
this level is supposed to affect also the mechanical clearance of in- 
soluble particles. Sprague-Dawley, female rats were exposed for 
30 min, to a concentration of 3500 ppm TCE, to investigate the oc- 
currence of an impairment of the mucousciliary/alveolar 
macrophagic (AM) removal system eventually correlated with ep- 
ithelial damage. Nasopharyngeal and bronchopulmonary clearance 
patterns were obtained from the retention of a radio-labeled car- 
nauba wax control aerosol, the rats inhaled 24 h after exposure to 
TCE. Sequential sacrifices, close together in time, were performed 
up to 24 h to detect the rapid clearance phase in all the different 
regions of the respiratory tract; from then on the retention was 
assessed in vivo by measuring the rats up to 600 h. A new mecha- 
nistic model was designed and applied to the retention data to 
achieve the parameters of relative deposition and the rates of 
clearance. Even if a major deposition in the bronchial region of the 
TCE test occurred, no significant differences were detected be- 
tween all the parameters describing the clearance both of the 
bronchoalveolar and nasopharyngeal regions. 


10611 (GKSS—92/E/91) Analysis of the element content of 
rain water dropping from the top of spruces in a damaged for- 
est. Panten, A. GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). Inst. fuer Physik; Fach- 
hochschule Luebeck (Germany). Fachbereich Angewandte 
Naturwissenschaften. 1992. 144p. (In German). Order Number 
DE94739019. Source: OSTI; NTIS (US Sales Only). 

During a period of thirteen months the rain water dropping from 
the top of spruces in a forest close to Ratzeburg was investigated. 
The water samples were collected weekly and, for single events, 
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with higher time resolution. The element contents were determined 
using the methods of total reflection X-ray fluorescence analysis 
(TXRF) and of inductively coupled plasma optical emission spec- 
troscopy (ICP). The deposition of elements in a week and during 
one year was calculated using the weekly taken samples. The 
course of element input is shown. During the single events the 
course of concentration and the deposition were recorded for some 
elements. The results were compared with the atmospheric deposi- 
tion. (orig.). 42 figs., 11 tabs. 


10612 (IVL-B—1117) The effect of vehicle exhausts on 
crops and other utility plants close to roads. Pleijel, H.; Ahifors, 
A.; Skaerby, L.; Pihl Karlsson, G.; Sjoedin, Aa. Swedish Environ- 
mental Research Inst., Goeteborg (Sweden). Nov 1993. 32p. (in 
Swedish). Order Number DE94743528. Source: OSTI; NTIS. 

This report summarizes the present knowledge concerning the 
impact of automobile exhausts on plants and the research carried 
out at IVL in this field during the period 1988-1991. The investiga- 
tions carried out at motorway E6 south of Gothenburg show: * that 
the concentrations of ethylene are high enough to cause pro- 
nounced effects on the bio indicator petunia, * that the ozone 
concentrations in the vicinity of the motorway are lower than the 
regional background concentrations, which was reflected in signifi- 
cantly less visible ozone injury on the ozone bio indicator, 
subterranean clover, close to the motorway after an ozone 
episode, * that the less ozone sensitive red clover, in contrast to 
subterranean clover, showed stimulated growth with increasing dis- 
tance from the motorway, * that there was a tendency towards 
higher yields for cereals in the vicinity of the motorway, but the ex- 
tent of and cause for this growth stimulation is not known at 
present. The effects of metals from catalytic converters is as yet 
uncertain, as is the understanding of effects of nitrogen oxides. 45 
refs, 16 figs, 7 tabs. 


10613 (KFK-5140) Institute of Genetics and of Toxicology 
of Fissile Materials. Progress report on research and develop- 
ment work in 1992. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Genetik und Toxikologie von Spaltstoffen. Mar 
1993. 26p. (In German). Order Number DE94738680. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the year under report, the institute’s scope of investigations 
comprised the seven topics surveyed in the following together with 
the most recent research results obtained. These were genetic re- 
pair and genetic regulation mechanisms, biologic carcinogenesis, 
molecular genetics of eukaryotic genes, genetic mouse models of 
human disorders, toxicology of radioactive and non-radioactive 
heavy metals as well as environmental toxicology at the molecular 
and cellular levels. (orig/MG) 


10614 (SAND-—93-2147) Toxicity evaluation and hazard re- 
view for o-Chlorobenzylidene Malononitrile. Archuleta, M.M.; 
Stocum, W.E. Sandia National Labs., Albuquerque, NM (United 
States). Dec 1993. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94005073. Source: OSTI; NTIS; GPO Dep. 
Ortho-Chlorobenzylidene Malononitrile (CS) is one of a number 
of riot control agents referred to as tear gas, although tt is in fact a 
particulate suspension. The toxicity of this material has been stud- 
ied in various detail. The purpose of this study was to review and 
summarize the literature data available on the toxicity of CS. 


10615 (SAND-—93-2148) Toxicity evaluation and hazard re- 
view Cold Smoke. Archuleta, M.M.; Stocum, W.E. Sandia National 
Labs., Albuquerque, NM (United States). Dec 1993. 29p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94005074. Source: OSTI; 
NTIS; GPO Dep. 

Cold Smoke is a dense white smoke produced by the reaction of 
titanium tetrachloride and aqueous ammonia aerosols. Early stud- 
ies on the toxicity of this nonpyrotechnically generated smoke 
indicated that the smoke itself is essentially non-toxic (i.e. exhibits 
to systemic toxicity or organ damage due to exposure) under nor- 
mal deployment conditions. The purpose of this evaluation was to 
review and summarize the recent literature data available on the 
toxicity of Cold Smoke, its chemical constituents, and its starting 
materials. 
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10616 (DOE/BP/36137-2) Northwest Montana Wildlife Miti- 
gation Habitat Protection: Advance design appendices G, H, I, 
J: Final report. Wood, M.A.; Manley, T. Montana Dept. of Fish, 
Wildlife and Parks, Missoula, MT (United States). Oct 1993. 56p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract BI79-87BP36137. Order Number DE94005638. Source: 
OSTI; NTIS; GPO Dep. 

This research project was initiated in January 1989. Field work 
was completed by late summer. The purpose of this project was to 
identify reasons for the decline of the grouse population and deter- 
mine the feasibility of maintaining grouse on the Tobacco Plains. 
Specific objectives of the project were: (1) To determine the exist- 
ing and historic availability of sharp-tailed grouse habitat. (2) To 
document current and past grouse populations. (3) To determine 
the success or failure of past augmentation efforts. (4) To develop 
a list of potential sites to be included in a protection plan. 
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10617 (MSHA/IR-1209) Injury experience in nonmetallic 
mineral mining (except stone and coal), 1991. Mine Safety and 
Health Administration, Denver, CO (United States). 1993. 312p. 
Sponsored by Department of Labor, Washington, DC (United 
States). Order Number DE94001246. Source: OSTI; NTIS. 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and illness 
experience of nonmetailic mineral mining (except stone and coal) 
in the United States for 1991. Data reported by operators of mining 
establishments concerning work injuries are summarized by work 
location, accident classification, part of body injured, nature of in- 
jury, occupation, and principal type of mineral. Related information 
on employment, worktime, and operating activity also is presented. 
Data reported by independent contractors performing certain work 
at mining locations are depicted separately in this report. For ease 
of comparison with other metal and nonmetallic mineral mining in- 
dustries and with coal mining, summary reference tabulations are 
included at the end of both the operator and the contractor sec- 
tions of this report. 


10618 (UCRL-JC—115253) Performance categorization of 
structures, systems & components and related issues. Hos- 
sain, Q.A. Lawrence Livermore National Lab., CA (United States). 
30 Sep 1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9310102-41: 4. 
energy natural phenomena hazards mitigation conference, Atlanta, 
GA (United States), 19-22 Oct 1993). Order Number DE94005825. 
Source: OSTI; NTIS; GPO Dep. 

Provisions of DOE-STD-1021-93 on performance categorization 
of structures, systems and components (SSCs) subjected to 
natural phenomena hazards (NPHs) are summarized. The interre- 
lationship among safety classification of SSCs (per DOE 6430.1A 
and DOE 5480.30), facility hazard categorization/classification (per 
DOE 5481.1B and DOE 5480.23), and NPH performance catego- 
rization of SSCs (per DOE 5480.28 and DOE-STD-1021-93) is 
discussed. The compatibility between the safety goals in the De- 
partment of Energy Safety Policy, SEN-35-91, and the numerical 
NPH performance goals of DOE 5480.28, as presented in UCRL- 
ID-12612 (draft), is examined. 


10619 (UCRL-JC—115429) Risk evaluation of medical and 
industrial radiation devices. Jones, E.D. (Lawrence Livermore 
National Lab., CA (United States)); Cunningham, R.E.; Rathbun, 
P.A. Lawrence Livermore National Lab., CA (United States). Mar 
1994. 5p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940312-54: 2. Probabilistic safety assessment and man- 
agement conference (PSAM), San Diego, CA (United States), 
20-24 Mar 1994). Order Number DE94006608. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In 1991, the NRC, Division of Industrial and Medical Nuclear 
Safety, began a program to evaluate the use of probabilistic risk 
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assessment (PRA) in regulating medical devices. This program rep- 
resents an initial step in an overall plant to evaluate the use of PRA 
in regulating the use of nuclear by-product materials. The NRC en- 
visioned that the use of risk analysis techniques could assist staff 
in ensuring that the regulatory approach was standardized, under- 
standable, and effective. Traditional methods of assessing risk in 
nuclear power plants may be inappropriate to use in assessing the 
use of by-product devices. The approaches used in assessing nu- 
clear reactor risks are equipment-oriented. Secondary attention is 
paid to the human component, for the most part after critical sys- 
tem failure events have been identified. This paper describes the 
risk methodology developed by Lawrence Livermore National Labo- 
ratory (LLNL), initially intended to assess risks associated with the 
use of the Gamma Knife, a gamma stereotactic radiosurgical de- 
vice. For relatively new medical devices such as the Gamma Knife, 
the challenge is to perform a risk analysis with very little quantita- 
tive data but with an important human factor component. The 
method described below provides a basic approach for identifying 
the most likely risk contributors and evaluating their relative impor- 
tance. The risk analysis approach developed for the Gamma Knife 
and described in this paper should be applicable to a broader class 
of devices in which the human interaction with the device is a 
prominent factor. In this sense, the method could be a prototypical 
model of nuclear medical or industrial device risk analysis. 
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Refer also to citation(s) 8198, 8199, 8200, 8201, 8202, 8203, 8204, 
8206, 8769, 8791, 8792, 8793, 8794, 8795, 8796, 8797, 8798, 
8799, 8800, 8801, 8802, 8803, 8804, 8805, 8806, 8807, 8808, 
8809, 8810, 8811, 8812, 8813, 8814, 8815, 8816, 8817, 8818, 
8819, 8820, 8821, 8822, 8823, 8824, 8825, 8826, 8827, 8828, 
8829, 8830, 8831, 9129, 9130, 9131, 9132, 9133, 9134, 9151, 
10081, 10082, 10346, 10347, 10348, 10349, 10557, 10558, 10599 
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Refer also to citation(s) 8112, 8113, 8140, 8142, 8143, 8145, 
8147, 8148, 8395, 8626, 9779, 9814, 9833, 9834, 9839, 9840, 
9842, 10036, 10277, 10278, 10326, 10356, 10359, 10361, 10362, 
10412, 10431 


10620 (DOE/ER/60440-T1) California Basin Studies 
(CaBS): Final contract report. Gorsline, D.S. University of 
Southern California, Los Angeles, CA (United States). Dept. of Ge- 
ological Sciences. [1991]. 57p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-86ER60440. Order Num- 
ber DES4005851. Source: OSTI; NTIS; INIS; GPO Dep. 

The California Continental Borderland’s present configuration 
dates from about 4 to 5 X 10° years Before Present (B.P.) and is 
the most recent of several configurations of the southern California 
margin that have evolved after the North America Plate over-rode 
the East Pacific Rise about 30 X 10° years ago. The present mor- 
phology is a series of two to three northwest-southeast trending 
rows of depressions separated by banks and insular ridges. Two 
inner basins, Santa Monica and San Pedro, have been the site for 
the Department of Energy-funded California Basin Study (CaBS) 
Santa Monica and San Pedro Basins contain post-Miocene sedi- 
ment thicknesses of about 2.5 and 1.5 km respectively. During the 
Holocene (past 10,000 years) about 10-12 m have accumulated. 
The sediment entered the basin by one or a combination of pro- 
cesses including particle infall (mainly as bioaggregates) from 
surface waters, from nepheloid plumes (surface, mid-depths and 
near-bottom), from turbidity currents, mass movements, and to a 
very minor degree direct precipitation. In Santa Monica Basin, dur- 
ing the last century, particle infall and nepheloid plume transport 
have been the most common processes. The former dominates in 
the central basin floor in water depths from 900 to 945 m. where a 
characteristic silt-clay with a typical mean diameter of about 0.006 
mm, phi standard deviation. 


10621 (DOE/MC/29267-3523) Analysis of deep seismic 
reflection and other data from the southern Washington Cas- 
cades: Task No. 2, Quarterly report, [March 1, 1993—May 31, 





1993]. Stanley, W.D. (Geological Survey, Reston, VA (United 
States)). USDOE Morgantown Energy Technology Center, WV 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AT21-92MC29267. Order Num- 
ber DE94005915. Source: OSTI; NTIS; GPO Dep. 

This report covers the period from March 1, 1993 to May 31, 
1993. The overall goals of the program task are to provide a final 
synthesis of six deep seismic reflection profiles and other geologi- 
cal and geophysical data from the southern Washington Cascades 
region where a probable extensive deep sedimentary basin has 
been discovered. This deep sedimentary basin is hypothesized 
from geological, regional magnetotelluric (MT), gravity, magnetic, 
and seismic reflection data as described in the American Associa- 
tion of Petroleum Geologists (AAPG) article by Stanley and others 
(1992). This report analyzed three seismic reflection profiles 
acquired by the Morgantown Energy Technology Centers in combi- 
nation with the extensive MT and other data to outline a probable 
geological model for a thick conductive section of rocks in the 
southern Washington Cascades (called the Southern Washington 
Cascades conductor, SWCC). Earlier MT models suggested that 
the section consisted of an east-dipping package that extended to 
depths of as much as 20 km but appeared to surface in the Bear 
Canyon area near Morton, Washington and along the axis of the 
Carbon River and Morton anticlines. Interpretation of the first three 
DOE seismic reflection approximately confirmed the MT interpreta- 
tion and added new information on anticlinal structures and 
detailed stratigraphy. In this quarterly report, we summarize the 
progress over the first two quarters of the program for FY93, and 
project the possible findings during the remainder of the project. 


10622 (UCRL-ID—115336) Radiative flux calculations at UV 
and visible wavelengths. Grossman, A.S.; Grant, K.E.; Wuebbles, 
D.J. Lawrence Livermore National Lab., CA (United States). Oct 
1993. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE94004278. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A radiative transfer model to calculate the short wavelength 
fluxes at altitudes between 0 and 80 km has been developed at 
LLNL. The wavelength range extends from 175-735 nm. This 
spectral range covers the UV-B wavelength region, 250-350 nm, 
with sufficient resolution to allow comparison of UV-B measure- 
ments with theoretical predictions. Validation studies for the model 
have been made for both UV-B ground radiation calculations and 
tropospheric solar radiative forcing calculations for various ozone 
distributions. These studies indicate that the model produces re- 
sults which agree well with respect to existing UV calculations from 
other published models. 
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10623 (LBL-PUB-679/93) Catalog of Research Abstracts, 
1993: Partnership opportunities at Lawrence Berkeley Labora- 
tory. Lawrence Berkeley Lab., CA (United States). Sep 1993. 
249p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Order Number DE94003382. 
Source: OSTI; NTIS; GPO Dep. 

The 1993 edition of Lawrence Berkeley Laboratory's Catalog of 
Research Abstracts is a comprehensive listing of ongoing research 
projects in LBL’s ten research divisions. Lawrence Berkeley Labo- 
ratory (LBL) is a major multi-program national laboratory managed 
by the University of California for the US Department of Energy 
(DOE). LBL has more than 3000 employees, including over 1000 
scientists and engineers. With an annual budget of approximately 
$250 million, LBL conducts a wide range of research activities, 
many that address the long-term needs of American industry and 
have the potential for a positive impact on US competitiveness. 
LBL actively seeks to share its expertise with the private sector to 
increase US competitiveness in world markets. LBL has 
transferable expertise in conservation and renewable energy, envi- 
ronmental remediation, materials sciences, computing sciences, 
and biotechnology, which includes fundamental genetic research 
and nuclear medicine. This catalog gives an excellent overview of 
LBL’s expertise, and is a good resource for those seeking partner- 
ships with national laboratories. Such partnerships allow private 
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enterprise access to the exceptional scientific and engineering ca- 
pabilities of the federal laboratory systems. Such arrangements 
also leverage the research and development resources of the pri- 
vate partner. Most importantly, they are a means of accessing the 
cutting-edge technologies and innovations being discovered every 
day in our federal laboratories. 


6610 General Physics 


10624 (AECL—10673) Progress report: Physical Sciences, 
Physics Division, 1992 January 1 - June 30. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Nov 1992. 111p. (PR-PHY—4.). Order Number DE94614395. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Despite an austerity program sound research continues to be 
done. Notable is a successful demonstration of direct injection from 
the ECR ion source into the RFQ accelerator with an accelerated 
current of 55 mA. The electron beam for the Laser Plasma Beat- 
wave Accelerator has now been successfully transported through 
the interaction chamber with synchronization of the electron and 
laser pulses. The challenge for this research is the development of 
practical accelerators with high accelerating gradients. The neutron 
scattering program has returned to full normal operation following 
the restart of NRU. Commissioning of DUALSPEC has reached the 
stage where the C2 and C5 spectrometers can now be used for 
experiments. Improvements taking DUALSPEC beyond design 
specifications are continuing to be made. Work in the area of theo- 
retical physics is reviewed. 
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10625 (ANL/CHM/PP-—79434) Non-Markovian quantum 
Brownian motion of a harmonic oscillator. Tang, J. Argonne Na- 
tional Lab., IL (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94005922. Source: OSTI; NTIS; GPO Dep. 

We apply the density-matrix method to the study of quantum 
Brownian motion of a harmonic oscillator coupled to a heat bath, a 
system investigated previously by Caldeira and Leggett using a dif- 
ferent method. Unlike the earlier work, in our derivation of the 
master equation the non-Markovian terms are maintained. Although 
the same model of interaction is used, discrepancy is found be- 
tween their results and our equation in the Markovian limit. We 
also point out that the particular interaction model used by both 
works cannot lead to the phenomenological generalized Langevin 
theory of Kubo. 


10626 (CONF-920010—1) Exact solutions to operator differ- 
ential equations. Bender, C.M. Washington Univ., St. Louis, MO 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER40628. From 1992 
American Mathematical Society meeting; Springfield, MO (United 
States); 1992. Order Number DE94004945. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this talk we consider the Heisenberg equations of motion q = 
—i(q, H), p = —i(p, H), for the quantum-mechanical Hamiltonian 
H(p, q) having one degree of freedom. It is a commonly held belief 
that such operator differential equations are intractable. However, a 
technique is presented here that allows one to obtain exact, 
closed-form solutions for huge classes of Hamiltonians. This tech- 
nique, which is a generalization of the classical action-angle 
variable methods, allows us to solve, albeit formally and implicitly, 
the operator differential equations of two anharmonic oscillators 
whose Hamiltonians are H = p*/2 + q*/4 and H = p*/4 + q4/4. 


10627 (EUR-CEA-FC—1494) On the Weyl-Wigner formalism 
for rotation angle and angular momentum variables in quan- 
tum mechanics. Bizarro, J.P. Association Euratom-CEA, Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. Jul 1993. 48p. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The ensemble of elements on the Weyl-Wigner formalism for ro- 
tation angle and angular momentum variables has been extended, 
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and the implications for the formalism of rotational periodicity and 
angular momentum quantization have been investigated. Particular 
attention has been paid to discreteness, and two of its conse- 
quences have been emphasized: the importance of evenness and 
oddness, and the need to use difference instead of differential op- 
erators. These consequences are shown to strongly distinguish the 
Weyl-Wigner formalism for rotation angle and angular momentum 
variables from the well-known Weyl-Wigner formalism for Cartesian 
position and linear momentum. The dynamics of the rotational 
Wigner function is derived and discussed and the Weyl-Wigner for- 
malism is used to study a particular hindered rotator. 


10628 (INIS-AR-043, pp. 12-17) Unwaving quantum 
mechanics. Torre, A.C. de la (Mar del Plata Univ. Nacional (Ar- 
gentina). Facultad de Ciencias Exactas y Naturales); Mirabella, D..; 
Izus, G. Asociacion Fisica Argentina, Rosario (Argentina). 1990. 
311p. (In Spanish). (CONF-9010553—: 75. Meeting of the Argen- 
tine Physics Association, La Plata (Argentina), 8-11 Oct 1990). In 
AFA’s annals. V. 2. Order Number DE94611726. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The so called diffraction experiments are explained making no 
reference to any wave whatsoever. It is proposed that these waves 
are a mere mathematical artifact without any physical reality. If 
propensities and transmission between them are accepted as a 
physical reality, then the wave concept can be set aside along with 
duality and complementarity, thus eliminating controversy on the 
interpretation of quantum mechanics. An outline is made of the for- 
mulation of the theory based on the preparation of the system 


according to propensities and the transmission between them. (Au- 
thor). 19 refs., 1 fig. 


10629 (INIS-AR-043, pp. 18-22) Quasi-exactly solvable 
models in quantum mechanics. Montemayor, R. (Comision Na- 
cional de Energia Atomica, San Carlos de Bariloche (Argentina). 
Centro Atomico Bariloche); Salem, L.D. Asociacion Fisica 
Argentina, Rosario (Argentina). 1990. 311p. (In Spanish). (CONF- 
9010553—: 75. Meeting of the Argentine Physics Association, La 
Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. V. 2. Order 
Number DE94611726. Source: OSTI; NTIS (US Sales Only); INIS. 

An extension of the application range of a method that studies 
partial resolution in quantum mechanics and that is based on the 
Ricatti equation, is carried out through adequately defined map- 
pings. As an example of the use of these mappings, new families 
of Morse and Poeschli-Teller potentials are identified. A detailed 
discussion is made of their characteristics and the solutions ob- 
tained. (Author). 3 refs. 


10630 (INIS-BR-3224) Interpretation of the metric concept 
introduction in the non-relativistic quantum mechanic. Alencar, 
P.S.C. de. Brasilia Univ., DF (Brazil). Dept. de Fisica. 1983. 105p. 
(In Portuguese). Order Number DE94614397. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The quantization method of Schwinger is used to develop parti- 
cle quantum dynamics. The quantum version of the classical 
system which can be interpreted as the one of a particle moving in 
a curved space. It's shown that c-number variations of the 
coordinates and time are sufficient to give the laws of quantum me- 
chanics. Particular covariant operator Lagrange functions which 
obeys the requirement of internal consistency are given. The metric 
is a dynamical background whose evolution is interpreted as a part 
of the energy conservation law. (author). 


10631 (JINR-E-4-92-356) The multi-channel scattering with 
velocity-dependent asymptotic potentials. Korobov, V.I. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Computing Techniques and Automation. 1992. 16p. Order Number 
DE94612453. Source: OSTI; NTIS (US Sales Only); INIS. 
Asymptotic solution for the system of radial Schroedinger equa- 
tions with velocity-dependent potentials are investigated. Boundary 
conditions for the multichannel radial Schroedinger equation at the 
infinity and some finite point Rp are proposed. 12 refs.; 6 figs. 


10632 (JINR-E-4-92-426) The nonperturbative shift of the 
energy levels induced by the static coulomb self-interaction. 
Afanas’ev, G.N.; Kartavenko, V.S.; Pestov, A.V. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
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Physics. 1992. 6p. Order Number DE94612454. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The renormalization of the energy levels of the hydrogen-like 
atoms and the corresponding wave functions are obtained without 
using the perturbation theory. 8 refs.; 6 figs.; 1 tab. 


10633 (JINR-R-2-92-349) On some possibility of experi- 
mental investigation of microscopic properties of space-time. 
Barashenkov, V.S. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Computing Techniques and Automation. 
1992. 4p. (in Russian). Order Number DE94612455. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The proposewd in papers experiment for a measurement of elec- 
tron spin precession variations allow to obtain an information about 
properties of space intervals. 4 refs. 


10634 (JINR-R-2-92-443) The Lobachevsky geometry and 
the Newton gravity theory. Chernikov, N.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1992. 6p. (in Russian). Order Number DE94612456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the paper the principles of the Newton gravity theory in the 
Lobachevsky space are considered. 3 refs. 


10635 (JINR-R-—2-92-503) Ring-shaped quantum oscillator: 
hidden symmetry statistics. Lutsenko, |.V. (Erevanskij Gosu- 
darstvennyj Univ., Erevan (Armenia)); Ter-Antonyan, V.M.; 
Magakyan, A.D.; Sisakyan, A.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1992. 
12p. (in Russian). Order Number DE94612457. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The statistical nature of hidden symmetry of ring-shaped quan- 
tum oscillator is exposed. It is shown that with increasing axial 
parameter A this system undergoes the processes of state clusteri- 
zation. In the limit of large A the difference between the states 
disappears. 10 refs.; 10 figs. 


10636 (JINR-R-2-92-511) Expansion of ring-shaped func- 
tions over spherical functions. Mardoyan, L.G. (Erevanskij 
Gosudarstvennyj Univ., Erevan (Armenia)); Ter-Antonyan, V.M.; 
Chartchyan, T.A.; Sisakyan, A.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1992. 
14p. (in Russian). Order Number DE94612458. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The explicit expression is derived for the matrix connecting ring- 
shaped functions associate with different values of the axial 
parameter. The relation of this matrix with 6j-symbols is bound. 
Special attention is paid to expansion of ring-shaped functions over 
spherical ones. 15 refs.; 8 figs. 


10637 (JINR-R-2-92-514) Two-center quantum oscillator. 
Sisakyan, A.N. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics); Ter-Antonyan, V.M.; Ter- 
Antonyan, S.V. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1992. 7p. (In Russian). 
Order Number DE94612459. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The exactly solvable model of the two-center quantum oscillator 
is proposed. The dependence of the energy levels and wave 
functions of this system on the distance between the centers is de- 
termined. 3 refs.; 4 figs. 


10638 (JINR-R-4-92-403) Analysis of relativistic 
differential-difference equations by the Laplace transformation 
method. Vinogradov, V.M. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1992. 6p. (In 
Russian). Order Number DE94612460. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Coulomb problem for a new class of the relativistic 
differential-difference equations of second and fourth orders is 
solved with the use of the Laplace transformation. The solution of 
the fourth-order equation which is of the field nature is expressed 
via the hypergeometric function of three variables and allows us to 
establish the quantization rule, singularity of the equation at 
s=4E?=0, and the correspondence principle. 15 refs. 





10639 (JINR-R-4-92-404) Method of approximation of rela- 
tivistic differential-difference equations in discrete spectrum. 
Analytical and numerical results for the Regge trajectories. 
Vinogradov, V.M. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1992. 8p. (In Russian). 
Order Number DE94612461. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The approximation in terms of the exponential function of poten- 
tial is obtained for a new class of relativistic differential-difference 
equations. The new class of the equations realizes the ladder ap- 
proximation of field theory. 13 refs. 


10640 (JINR-R-4-92-405) Variational method in relativistic 
two-body problem. Vinogradov, V.M. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1992. 6p. (In Russian). Order Number DE94612462. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Formulation of the variaitonal principle is proposed for a new 
class of relativistic differential-difference equations. 12 refs. 
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Refer also to citation(s) 9700, 10185, 10784, 11035, 11217 


10641 (INIS-AR-043, pp. 39-41) Phase transitions and 
quantum entropy. Arrachea, L. (La Plata Univ. Nacional (Ar- 
gentina). Dept. de Fisica); Canosa, N.; Plastino, A.; Portesi, M.; 
Rossignoli, R. Asociacion Fisica Argentina, Rosario (Argentina). 
1990. 311p. (in Spanish). (CONF-9010553—: 75. Meeting of the Ar- 
gentine Physics Association, La Plata (Argentina), 8-11 Oct 1990). 
In AFA’s annals. V. 2. Order Number DE94611726. Source: OST]; 
NTIS (US Sales Only); INIS. 

An examination is made of the possibility to predict phase transi- 
tions of the fundamental state of finite quantum system, knowing 
the quantum entropy of these states, defined on the basis of the 
information theory. (Author). 7 refs., 3 figs. 


10642 (PSI-PROC—92-02, pp. 593-604) Calorimetric mea- 
surements and investigation of the reaction velocities 
distribution of medium-energy protons bombarding targets. 
Belyakov-Bodin, V.I. (inst. of Theoretical and experimental Physics, 
Moscow (Russian Federation)); Aitov, G.M.; Andreev, A.M.; Dubin- 
sky, V.D.; Titarenko, Y.E.; Sherstnev, V.A. Sep 1992. 657p. 
(CONF-9109524—: Specialists’ meeting on accelerator-based trans- 
mutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceedings of 
the specialists’ meeting on accelerator-based transmutation. Order 
Number DE94612272. Source: OSTI; NTIS (US Sales Only); INIS. 

A calorimeter for determination of the energy deposition has 
been developed and applied to the measurements with 0.2 m - di- 
ameter by 0.6 m -thick aluminium target bombarded by 0.8, 1.0 
and 1.2 GeV protons. The experimental data has been compared 
with results obtained via Monte Carlo simulation of three- 
dimensional hadron-electromagnetic cascades. The experimental 
data of the reaction velocities distribution on the aluminium target 
irradiated by the protons with energy 1 GeV are given. (author) 6 
figs., 2 tabs., 9 refs. 
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Refer also to citation(s) 9627, 10044, 10059, 10193, 10195, 11041, 
11099 


10643 (DOE/ER/13846-6) Mathematical models of hystere- 
sis: Progress report, January 1993—-December 1993. Mayergoyz, 
1.D. Maryland Univ., College Park, MD (United States). Dept. of 
Electrical Engineering. Sep 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER13846. 
Order Number DE94005681. Source: OSTI; NTIS; GPO Dep. 

Progress is reported in 7 areas: development of vector Preisach- 
type models of hysteresis; modeling of rotational hysteretic losses; 
experimental testing of generalized vector Preisach models of hys- 
teresis; development of Preisach-type models for aftereffect; 
analytical investigation of penetration of electromagnetic fields into 
superconductors with gradual resistive transitions; computation of 
magnetic fields in hysteretic media; and development of new tech- 
niques for calculating 3-D eddy current problems. 
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10644 (EGG—11265-5012) Taxonomy of gamma ray burster 
data using a self-organizing neural network. Baumgart, C.W. 
EG and G Energy Measurements, Inc., Los Alamos, NM (United 
States). Los Alamos Operations. [1993]. 26p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC08-93NV11265. (CONF-940483-3: 16. SPIE thermosense: 
international conference on thermal sensing and imaging and diag- 
nostic applications, Orlando, FL (United States), 4-8 Apr 1994). 
Order Number DE94006480. Source: OSTI; NTIS; GPO Dep. 

This paper summarizes the results of a signal taxonomy study of 
gamma ray burst (GRB) data acquired with sensors on-board the 
Pioneer-Venus Orbiter (PVO) spacecraft. GRB events produce 
large fluxes of gamma rays with durations of seconds to minutes 
and have been observed since the early 1970's. The true nature of 
GRBs is still unknown and several competing theories exist. A fun- 
damental point of contention among such theories is whether or 
not different types of GRB exist. If different types of GRBs are 
discovered in the existing PVO data base, the differences may cor- 
relate with their position or source characteristics. Hence, the goal 
of this project was to use artificial neural networks to perform sig- 
nal taxonomy on the GRB data base to determine if unique classes 
or types of GRBs exist. A total of 26 signal features were identi- 
fied, some of which can be associated directly with some 
characteristic of the GRB, such as duration, peak count rate, and 
gamma ray spectrum hardness. Additional features that were se- 
lected included the number of zero crossings in the wavelet 
transform and the fractal dimension of each signal. A self organiz- 
ing neural network was used with the signal features to search for 
correlations among the signals contained in the database. The re- 
sults of this analysis revealed an intrinsic dimensionality of 2 or 3 
in the database. That is, it appears as though 2 or 3 distinct types 
of GRB may exist. In particular, two of the classes contain roughly 
90% of the signals in the database of GRB signals we had to work 
with. These two classes are similar in characteristics but are still 
sufficiently distinct from one another to form separate categories. 
The third class of GRB is definitely distinct from the first two. 


10645 (EUR-CEA-FC—1485) Optical propagation of the 
HE;, mode and Gaussian beams in hollow circular waveg- 
uides. Crenn, J.P. Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. May 1993. 38p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The propagation of the HE,;; mode and Gaussian beams in hol- 
low oversized circular waveguides is analyzed using optical 
theories. Different types of waveguides are considered: hollow di- 
electric or conducting waveguides, dielectric-lined waveguides, 
corrugated waveguides. General formulas are derived which give 
the power transmission through these different guides. The best 
wall materials and structures are determined from a comparison of 
the waveguide transmissions, at the infrared and millimeter wave- 
lengths. The question of the coupling between the HE;; mode and 
Gaussian beams is discussed and from a review of coupling coeffi- 
cients derived before, an optimum value is pointed out. The 
problem of matching a Gaussian beam into circular waveguides in 
order to achieve the maximum power transmission is analyzed. 


10646 (INIS-AR-043, pp. 42-44) Mean-field theory for a 
ferroelectric transition. Dobry, A. (Rosario Univ. Nacional (Ar- 
gentina). Inst. de Fisica); Greco, A.; Stachiotti, M. Asociacion Fisica 
Argentina, Rosario (Argentina). 1990. 311p. (In Spanish). (CONF- 
9010553-: 75. Meeting of the Argentine Physics Association, La 
Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. V. 2. Order 
Number DE94611726. Source: OSTI; NTIS (US Sales Only); INIS. 

For the treatment of anharmonic models of solids presenting 
structural transitions, a commonly used approximation is that of 
self-consistent phonons. Rather than the usual site decoupling, this 
mean-field theory is based on decoupling of modes in reciprocal 
space. A self-consistent phonon approximation for the non-linear 
polarizability model is developed in this work. The model describes 
the dynamical properties of ferroelectric materials. Phase diagrams 
as a function of relevant model parameters are presented. An 
analysis is made of critical behaviour and it is shown that the ap- 
proximation leads to the same anomalies found in other models. 
(Author). 9 refs., 3 figs. 
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10647 (INIS-AR-043, pp. 51-53) Long range correlations in 
condensed matter. Bochicchio, R.C. (Buenos Aires Univ. (Ar- 
gentina). Dept. de Fisica). Asociacion Fisica Argentina, Rosario 
(Argentina). 1990. 311p. (In Spanish). (CONF-9010553—: 75. Meet- 
ing of the Argentine Physics Association, La Plata (Argentina), 
8-11 Oct 1990). In AFA’s annals. V. 2. Order Number 
DE94611726. Source: OSTI; NTIS (US Sales Only); INIS. 

Off diagonal long range order (ODLRO) correlations are strongly 
related with the generalized Bose-Einstein condensation. Under 
certain boundary conditions, one implies the other. These phenom- 
ena are of great importance in the description of quantum 
situations with a macroscopic manifestation (superfluidity, super- 
conductivity, etc.). Since ion pairs are not bosons, the definition of 
ODLRO is modified. The information contained with the 2-particle 
propagator (electron pairs) and the consequences that lead to pairs 
statistics are shown in this presentation. The analogy between long 
range correlations and fluids is also analyzed. (Author). 17 refs. 


10648 (INIS-mf-13738, pp. 201-231) Information aspects of 
optical images. Pergament, M.|. (Gosudarstvenny| Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii). International Atomic Energy Agency, 
Vienna (Austria). Mar 1991. (CONF-9011197—: International Atomic 
Energy Agency (IAEA) technical committee meeting on time re- 
solved two- and three-dimensional plasma diagnostics, Nagoya 
(Japan), 19-22 Nov 1990). In Time resolved two- and three- 
dimensional plasma diagnostics: A collection of papers presented 
at the IAEA technical committee meeting held in Nagoya, Japan, 
19-22 November 1990. 463p. Order Number DE94614424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The possible applications of information theory methods to the 
optical system analysis and to the constructed image investigation 
are discussed. Visual images are not considered here but only the 
images in the form of two-dimensional numerical arrays are under 
consideration. The extraction of information about the investigated 
object from the numerical arrays and suitable data processing pro- 
cedures are also described. Algorithms and methods of optical 
image entropy calculations taking into consideration the features of 
the real measuring systems and the spectral and stochastic proper- 
ties of signals and noises are proposed. The expressions for the 
optical channel capacity and the information capacity of the optical 
memory units are derived. The reconstruction accuracy is shown to 
be determined by the difference between image and noise intropies 
only. Thus the value of this difference can be used as a quantita- 
tive estimation of the real measuring system possibilities. The 
influence of reconstruction methods and information theory criteri- 
ons upon the inverse problem solutions is discussed. To illustrate 
the obtained results several examples of reconstructed images are 
shown. (author). 15 refs, 6 figs. 


10649 (JINR-E—2-92-493) Vector solutions of the Laplace 
equation and the influence of helicity on the Aharonov-Bohm 
scattering. Afanas’ev, G.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1992. 
15p. Order Number DE94612467. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Vector solutions of the Laplace equation are obtained. Their 
properties and possible applications are discussed. Conditions are 
found for the nonradiation of charge and current densities periodi- 
cally changing with time. Electromagnetic properties of the solenoid 
with non-zero helicity and the influence of the latter on the 
Aharonov-Bohm scattering are studied. 20 refs. 


10650 (LA-UR-93-4240) The second coming of cold dark 
matter?. Zurek, W.H. (Los Alamos National Lab., NM (United 
States)); Warren, M.S.; Quinn, P.J.; Salmon, J.K. Los Alamos 
National Lab., NM (United States). [1993]. 11p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9311156-1: Cosmic velocity 
fields, Paris (France), Nov 1993). Order Number DE94004992. 
Source: OSTI; NTIS; GPO Dep. 

In recent years standard cold dark matter (CDM) theory, which 
enjoyed a large following throughout much of the past decade, has 
been abandoned by virtually all of its early supporters. The most 
serious argument against CDM was the incompatibility between the 
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relatively high value of the pairwise radial velocity dispersion be- 
tween galaxies, oy, inferred from numerical simulation with the 
much lower observational estimates. We reexamine this argument 
in the light of our new, high-resolution, COBE-normalized simula- 
tions and conclude that cy is significantly overestimated in 
simulations which do not have sufficient resolution (i.e., which have 
masses of galaxies comparable to the mass of N-body particles) 
and that it is also difficult to reliably estimate oy from the observa- 
tional catalogues used for this purpose. We conclude that 
inflationary cosmology and CDM are not — contrary to the presently 
prevailing prejudice — incompatible with the observations of small 
scale peculiar velocities, as characterized, for example, by cy. 


10651 (LA-UR-93-4335) Trigger efficiencies of BATSE and 
PVO. In 'T Zand, J.J.M.; Fenimore, E.E. Los Alamos National Lab., 
NM (United States). [1993]. 4p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9310252-3: BATSE gamma-ray burst workshop, 
Huntsville, AL (United States), 21-23 Oct 1993). Order Number 
DE94005007. Source: OSTI; NTIS; GPO Dep. 

Observed distributions of GRB fluxes or V/Vmax, at low equiva- 
lent intensities, affected by detection threshold effects. Therefore it 
is difficult to properly interpret the equivalent low-intensity ends of 
these distributions without careful evaluation of these effects. In 
this paper, we present results of calculations of the trigger efficien- 
cies of BATSE and PVO as a function of burst peak flux. These 
efficiencies take into account all trigger conditions, typical burst 
characteristics and y-ray background conditions. We find a strong 
dependence of trigger efficiency on the GRB time profiles. We 
briefly discuss the implications that this has for the observed GRB 
peak flux distribution. Although our assessment of the trigger effi- 
ciency is not yet comprehensive, it clearly indicates the care one 
should consider in the interpretation of the GRB data set. 


10652 (LA-UR-93-4341) Binary-binary collisions involving 
main-sequence stars, white dwarfs and neutron stars in globu- 
lar clusters. Leonard, P.J.T. (Los Alamos National Lab., NM 
(United States)); Davies, M.B. Los Alamos National Lab., NM 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9310265—1: Evolution of x-ray binaries, College Park, MD (United 
States), 11-13 Oct 1993). Order Number DE94005086. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We consider collisions between dynamically-evolved primordial 
binaries consisting of main-sequence stars, white dwarfs and neu- 
tron stars in globular clusters. In our four-body binary-binary 
scattering experiments, we allow stars to “stick” if they pass close 
enough to each other, which leads to the formation of a wide variety 
of exotic objects. Most of these objects have binary companions. 
Also, relatively clean exchange interactions can produce binaries 
containing neutron stars that eventually receive material from their 
companions. Such systems will be observable as X-ray binaries. 


10653 (LA-UR-94-25) Recent results from sage. Gavrin, 
V.N. (Russian Academy of Sciences, Moscow (Russian Federa- 
tion). Inst. for Nuclear Research); Faizov, E.L.; Kalikhov, A.V. Los 
Alamos National Lab., NM (United States). [1993]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9309296—2: Theory and phenomenology in 
astroparticle and underground physics conference, Gran Sasso 
(Italy), 19-23 Sep 1993). Order Number DE94006229. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A radiochemical 7'Ga-’'Ge experiment to determine the primary 
flux of neutrinos from the Sun began measurements of the solar 
neutrino flux at the Baksan Neutrino Observatory in 1990. The 
number of 7'Ge atoms extracted from initially 30 and later 57 tons 
of metallic gallium was measured in fifteen runs during the period 
of January 1990 to May 1992. The observed capture rate is 70+19 
(stat)+10 (syst) SNU. This is to be compared with 132 SNU pre- 
dicted by the Standard Solar Model. 


10654 (LBL-34842) Collective acceleration in solar flares. 
Barletta, W. (Lawrence Berkeley Lab., CA (United States)); 
Sessler, A.M.; Xie, M.; Gershtein, S.S.; Krishan, V.; Reiser, M. 
Lawrence Berkeley Lab., CA (United States). Nov 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 





AC03-76SF00098. (CONF-9308206-2: International workshop on 
acceleration and radiation generation in space and laboratory plas- 
mas, Kardmall (Greece), 10 Aug - 4 sep 1993). Order Number 
DE94006288. Source: OSTI; NTIS; INIS; GPO Dep. 

Solar flare data are examined with an eye to seeing if they sug- 
gest collective acceleration of ions. That, in fact, seems to be the 
case. The collective acceleration mechanism of Gershtein is re- 
viewed and the possibilities of the inechanism are discussed. 


10655 (UCRL-JC—111696) Autonomous tracking and expo- 
sure control during an asteroid flyby. Bionta, R.M.; Ott, L.L. 
Lawrence Livermore National Lab., CA (United States). Apr 1992. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9204278-1: American Astro- 
nomical Society/Goddard Space Flight Center (AAS/GSFC) 
international symposium, Greenbelt, MD (United States), 26-30 Apr 
1992). Order Number DE94005811. Source: OSTI; NTIS; GPO 
Dep. 

The flyby of the asteroid Geographos by the DSPSE spacecraft 
is planned to be at a distance of 100+20 km and a closing velocity 
of 10.7 km/sec. Under these conditions and assuming a 2 km di- 
ameter for Geographos, the imaging cameras will fully resolve the 
asteroid only during the 100 seconds around closest approach. Un- 
certainties in the ground-based range and expected flyby distance 
make it difficult to pre-program the slewing maneuver with enough 
accuracy to keep the asteroid in the field-of-view of the imaging 
cameras. Therefore the DSPSE spacecraft will carry computer soft- 
ware that uses real-time information from the imaging sensors to 
direct the slewing maneuver. This paper presents details of the au- 
tonomous tracking algorithms that will be used during the terminal 
phase of the mission and describes the results of a high fidelity im- 
age simulator used to validate the software. 


10656 (UCRL-JC—115241) A physical optics model for 
scattering of HF radiation by irregular terrain. Burke, G.J. 
Lawrence Livermore National Lab., CA (United States). Jan 1994. 
8p. Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940366-1: 10. an- 
nual review of progress in applied computational electromagnetics, 
Monterey, CA (United States), 21-26 Mar 1994). Order Number 
DE94006187. Source: OSTI; NTIS; GPO Dep. 

Physical optics models were developed for scattering of HF radi- 
ation by irregular terrain when an antenna is located on or near the 
scattering surface. The primary interest was in skywave radiation 
patterns for communication links using the ionosphere. Second- 
order reflections were included in the solution through an image 
approximation, and the UTD result for an impedance half-plane 
was used to reduce reflections due to truncating the current distri- 
bution on the surface. Arbitrary 2-D or 3-D terrain profiles can be 
entered into the codes, and the source can be an antenna with 
currents generated by the NEC method-of-moments code or a 
point source. Results were validated by comparing with 2-D inte- 
gral equation solutions for actual terrain contours. 


10657 (UCRL-JC—115262) Stellar X-ray polarimeter polar- 
izer development and calibration at LEA/LLNL. Ziock, K.; Silver, 
E.; Raffanti, M. Lawrence Livermore National Lab., CA (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930722-58: Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers (SPIE), San Diego, CA (United States), 
11-16 Jul 1993). Order Number DES94006400. Source: OSTI; 
NTIS; GPO Dep. 

A large area thin graphite crystal and a lithium scattering block 
are used as the polarization sensitive elements of the Stellar X- 
Ray Polarimeter (SXRP). The authors discuss the construction, 
selection and characterization of these two polarizing elements. In 
addition, they describe the plans for calibration of the completed in- 
strument and the facility where it will be conducted. 


10658 (UCRL-JC—115805) Strongly coupled ionic mixtures 
and the H/He EOS. DeWitt, H.E. Lawrence Livermore National 
Lab., CA (United States). 2 Dec 1998. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9306287—2: Equation of state in astrophysics workshop, 
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Saint-Malo (France), 14-18 Jun 1993). 
DE94006391. Source: OSTI; NTIS; GPO Dep. 

This paper summarizes recent work on the strongly coupled 
OCP and Binary lonic Mixture equation of state and other thermo- 
dynamic quantities in white dwarf interior conditions for both fluid 
and solid phases with the assumption of a uniform background. 
Conditions for phase separation of different elements in fluid or 
solid phases is strongly dependent on deviations from the linear 
mixing rule which gives the equation of state as an additive func- 
tion of the OCP equation of state. These deviations turn out to be 
small (a few parts in 10°) and always positive including the case 
where the fraction of the higher Z component approaches 0. Also 
the equation of state of strongly coupled light elements (H and He 
particularly) obtained from simulations with a linear response de- 
scription of the electrons is given for conditions appropriate to 
brown dwarf star interiors. Recent Livermore work on a band struc- 
ture calculation of the enthalpy of H and He mixtures under jovian 
conditions is discussed. This work leads to a prediction of a high 
temperature (15,000 K) for miscibility of He in ionized H at 10 Mb. 
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10659 (ANL-HEP-TR-93-88) High Energy Physics Division 
semiannual report of research activities, January 1, 1993—June 
30, 1993. Schoessow, P.; Moonier, P.; Talaga, R.; Wagner, R. 
(eds.). Argonne National Lab., IL (United States). Dec 1993. 87p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94007045. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the research conducted in the High Energy 
Physics Division of Argonne National Laboratory during the period 
of January 1, 1993—June 30, 1993. Topics covered here include 
experimental and theoretical particle physics, advanced accelerator 
physics, detector development, and experimental facilities re- 
search. Lists of division publications and colloquia are included. 


10660 (BNL-49912) Stable particles. Samios, NP. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930719-6: Conference on the 
bubble chamber and its role in particle physics, Geneva (Switzer- 
land), 14-16 Jul 1993). Order Number DE94006062. Source: OSTI; 
NTIS; INIS; GPO Dep. 

| have been asked to review the subject of stable particles, es- 
sentially the particles that eventually comprised the meson and 
baryon octets. with a few more additions — with an emphasis on 
the contributions made by experiments utilizing the bubble cham- 
ber technique. In this activity, much work had been done by the 
photographic emulsion technique and cloud chambers-exposed to 
cosmic rays as well as accelerator based beams. In fact, many if 
not most of the stable particles were found by these latter two tech- 
niques, however, the forte of the bubble chamber (coupled with the 
newer and more powerful accelerators) was to verify, and reinforce 
with large statistics, the existence of these states, to find some of 
the more difficult ones, mainly neutrals and further to elucidate 
their properties, i.e., spin, parity, lifetimes, decay parameters, etc. 


10661 (DOE/ER/40141-T1) Annual report for the High En- 
ergy Physics Program at The University of Alabama. Baksay, L.; 
Busenitz, J.K. Alabama Univ., University, AL (United States). Dept. 
of Physics and Astronomy. Oct 1993. 50p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-84ER40141. 
Order Number DE94006544. Source: OSTI; NTIS; INIS; GPO Dep. 

The High Energy Physics group at University of Alabama is a 
member of the L3 collaboration studying ete~ collisions near the 
Z° pole at the LEP accelerator at CERN. About 2 million Z° events 
have been accumulated and the experiment has been prolific in 
publishing results on the Z resonance parameters, the Z couplings 
to all leptons and quarks with mass less than half the Z mass, 
searches for new particles and interactions, and studies of strong 
interactions and/or weak charged current decays of quarks and 
leptons abundantly produced in Z decays. They are contributing to 
data analysis as well as to detector hardware. In particular, they 
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are involved in a major hardware upgrade for the experiment, 
namely the design, construction and commissioning of a Silicon Mi- 
crovertex Detector (SMD) which has successfully been installed for 
operation during the present grant period. A report is presented on 
their recent L3 activities and their plans for the next grant period of 
twelve months (April 1, 1994—March 31, 1995). Their main inter- 
ests in data analysis are in the study of single photon final states 
and the physics made more accessible by the SMD, such as 
heavy flavor physics. Their hardware efforts continue to be concen- 
trated on the high precision capacitive and optical alignment 
monitoring systems for the SMD and also includes gas monitoring 
for the muon system. They are also planning to participate in the 
coming upgrade of the L3 detector. 


10662 (DOE/ER/40617-158) Research in elementary parti- 
cle physics: Progress report, March 1, 1993-February 28, 
1994. Chan, Lai-Him; Haymaker, R.; Imlay, R.; McNeil, R.; Metcalf, 
W.; Svoboda, R. Louisiana State Univ., Baton Rouge, LA (United 
States). [1993]. 141p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-91ER40617. Order Number 
DE94001657. Source: OSTI; NTIS; INIS; GPO Dep. 

Theoretical work on effective action expansion, low-energy mod- 
els of hadrons and lattice gauge theories is reported. The progress 
on the electron-proton experiment ZEUS in Germany, LSND neu- 
trino experiment at LAMPF, the Dumand experiment in Hawaii, and 
the Super Kamiokande experiment in Japan is described. Results 
from IMB are described. 


10663 (DOE/ER/40690-2) [High Energy Physics studies]: 
[Annual] progress report, [November 1, 1992-October 31, 
1993]. Ohio State Univ. Research Foundation, Columbus, OH 
(United States). [1993]. 25p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER40690. Order Num- 
ber DE94005970. Source: OSTI; NTIS; INIS; GPO Dep. 

Research progress is reported in the following areas: lattice 
gauge theory, heavy meson decay and CP violation, light cone 
QCD, technicolor, supersymmetry, and other models beyond the 
standard model. 


10664 (DOE/ER/40715-—2) [Experiment studies of electron- 
positron interactions at the Stanford Linear Accelerator 
Center]: Progress report, calendar year 1993. Hertzbach, S.S.; 
Kofler, R.R. Massachusetts Univ., Amherst, MA (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER40715. Order Number 
DE94005877. Source: OSTI; NTIS; INIS; GPO Dep. 

The High Energy Physics group at the University of Massachu- 
setts has continued its’ program of experimental studies of 
electron-positron interactions at the Stanford Linear Accelerator 
Center (SLAC). The group activities have included: analysis of 
data taken between 1982 and 1990 with the TPC detector at the 
PEP facility, continuing data collection and data analysis using the 
SLC/SLD facility, planning for the newly approved B-factory at 
SLAC, and participation in design studies for future high energy lin- 
ear colliders. This report will briefly summarize these activities. 


10665 ({LBL—91-Rev.-6-92) Current experiments in elemen- 
tary particle physics: Revised. Galic, H. (Stanford Univ., CA 
(United States). Stanford Linear Accelerator Center); Wohl, C.G.; 
Armstrong, B.; Dodder, D.C.; Klyukhin, V.I.; Ryabov, Yu.G.; Illari- 
onova, N.S.; Lehar, F. Lawrence Berkeley Lab., CA (United 
States); Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Jun 1992. 158p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract AC03-76SF00098 ; ACO03- 
76SF00515. Grant PHY86-15529. Order Number DE93040296. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains summaries of 584 current and recent experi- 
ments in elementary particle physics. Experiments that finished 
taking data before 1986 are excluded. Included are experiments at 
Brookhaven, CERN, CESR, DESY, Fermilab, Tokyo Institute of Nu- 
clear Studies, Moscow Institute of Theoretical and Experimental 
Physics, KEK, LAMPF, Novosibirsk, Paul Scherrer Institut (PSI), 
Saclay, Serpukhov, SLAC, SSCL, and TRIUMF, and also several 
underground and underwater experiments. Instructions are given 
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for remote searching of the computer database (maintained under 
the SLAC/SPIRES system) that contains the summaries. 
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Refer also to citation(s) 10706, 10750 


10666 (BONN-IR-93-16) Theoretical and experimental stud- 
ies on the improvement of the time structure of the extracted 
electron beam from the stretcher ring ELSA. Neckenig, M. Bonn 
Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Mar 1993. 110p. 
(In German). Order Number DE94738664. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Electron Stretcher Accelerator ELSA of Bonn University is 
the first electron-pulse-stretcher-ring in the GeV-range. It delivers 
an external electron beam in the energy range from 500 MeV to 
3.5 GeV, with a current between 10 pA and 100 nA, depending on 
the demands of the experiments. A synchrotron is used to preac- 
celerate the electrons to energies between 500 MeV and 1.8 GeV. 
In this energy-range, ELSA is used in the pure stretcher-mode, 
whereas for higher energies it is used as a post accelerator. For 
beam extraction, a third-integer resonance, driven by sextupoles, is 
applied. The problems, delimiting the duty-factor of the extracted 
beam in the pure stretcher-mode, have been investigated and 
solved. In this mode, duty-factors - measured by coincidence meth- 
ods - of up to 55% have been reached, which are of the order of 
the theoretical limit for the applied extraction method of about 60%. 
(orig.) 


10667 (BONN-IR-93-23) Photoproduction of Eta mesons. 
Anton, G. Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. 
(Germany). Mathematisch-Naturwissenschaftliche Fakultaet. Oct 
1992. 48p. (In German). Order Number DE94738976. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The investigation of baryon resonances via the photoproduction 
of 7-mesons is discussed in the energy region below 1 GeV. The 
S,;(1535) is the dominating resonance, while the contribution of 
other resonances like P,,(1440) or D13(1520) can not be deter- 
mined from existing data. A new generation of n-photoproduction 
experiments is going to explore the reaction mechanisms with high 
precision. A measurement of yp —np very closed to threshold was 
performed by a Bonn-UCLA collaboration using the Amadeus de- 
tector in the PHOENICS area at ELSA. (orig.) 


10668 


(CEA-CONF-11594) Electroweak symmetry breaking 
through supersymmetry breaking. Savoy, C.A. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Theorique. 1992. 13p. (CONF-9205389-: 10. Capri Sym- 
posium on Particle Physics "Thirty years of elementary particle 


theory”, Capri (Italy), 25-29 May 1992). Order 
DE94614492. Source: OSTI; NTIS (US Sales Only); INIS. 
The connection between the scales of SU(2) x U(1) gauge 
symmetry breaking and supersymmetry breaking is didactically dis- 
played in the framework of a T.O.Y. (Theory Overestimating 
Yukawas) model, a version of the (M + 1) SSM (supersymmetric 
extension of the standard model with a gauge singlet) in which the 
relevant parameters are determined in the fixed point regime. 
Some conspicuous features of supersymmetric particle physics are 
reviewed in the light of this simplified model. An alternative theory 
corresponding to lim (M + 1) SSM — MSSM, leads to interesting 


inequalities among the supersymmetric breaking parameters of the 
MSSM. 


Number 


10669 (CONF-9309176—4) Large-scale 3-D solutions of the 
time-dependent Dirac equation. Umar, A.S. (Oak Ridge National 
Lab., TN (United States)); Wells, J.C.; Oberacker, V.E.; Strayer, 
M.R. Oak Ridge National Lab., TN (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 2. international conference on 
computational physics; Beijing (China); 13-17 Sep 1993. Order 
Number DE94005591. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors present the numerical approach used in solving the 
time-dependent Dirac equation on a three-dimensional Cartesian 
lattice. Discretization is achieved through the lattice basis-spline 





collocation method, in which quantum-state vectors and coordinate- 
space operators are expressed in terms of basis-spline functions 
on a spatial lattice. All numerical procedures reduce to a series of 
matrix-vector operations which are performed on the Intel iPSC/860 
nypercube, making full use of parallelism. The authors discuss their 
solutions to the problems of limited node memory and node-to-node 
communication overhead inherent in using distributed-memory. 


10670 (CRN-93-17) Field stochastic quantization. A non 
perturbative method and 1/N expansion. Berard, A. Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires; Strasbourg-1 
Univ., 67 (France). Apr 1993. 241p. (In French). Order Number 
DE94614437. Source: OSTI; NTIS (US Sales Only); INIS. 

Parisi and Wu's stochastic quantization gives a new interpreta- 
tion of Feynman's euclidean path integral measure. Following a 
general presentation and a description of specific properties of this 
quantification scheme, a non perturbative variational method is 
established. A general solution is obtained, based on a 1/N expan- 
sion. Its application to solvable models in dimension 0 is completed 
and extended to models in arbitrary dimension with internal O(N) 
or U(N) symmetries: ¢*, non linear o and C PN-'. Essential pa- 
rameters of this theory are obtained analytically to different orders 
in 1/N through an iterative procedure. This variational approach al- 
lows also for a study of internal and external symmetries and leads 
in particular to translationally non-invariant topological solution. 


10671 (DOE/ER/40542-88) Problems in particle theory: 
Technical report, 1992-1993. Adier, S.L.; Wilczek, F. Institute for 
Advanced Study, Princeton, NJ (United States). Nov 1993. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER40542. Order Number DE94003665. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Areas of emphasis include acceleration algorithms for the Monte 
Carlo analysis of lattice field and gauge theories, quaternionic gen- 
eralizations of complex quantum mechanics and field theory, 
application of the renormalization group to the QCD phase transi- 
tion, the quantum Hall effect, and black holes. Other work involved 
string theory, statistical properties of energy levels in integrable 
quantum systems, baryon asymmetry and the electroweak phase 
transition, anisotropies of the cosmic microwave background, and 
theory of superconductors. 


10672 (INIS-BR-3226) Studies on a one-dimensional model 
for the spontaneous emission in the semiclassical approxima- 
tion. Crestana, S. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. 
de Fisica e Quimica. 1983. 88p. (In Portuguese). Order Number 
DE94614438. Source: OSTI; NTIS (US Sales Only); INIS. 

Some generalization are made on the spontaneous emission by 
a plane of excited atoms, described by two level atom-model, in the 
Ai=1, Am=1, transition and using the semiclassical radiation ap- 
proximation -both discussed in the text. Initially, the radiation rate 
of an infinite plane of excited atoms is investigated, using A1=0, 
Am=0, transition. It is shown that we can observe a limit solution 
depending on the coupling between field and matter. (author). 


10673 (INIS-BR-3227) Polynomial solutions of the field 
equations for cosmic strings coupled to the einstein equa- 
tions. Oliveira, S.R. de. Parana Univ., Curitiba, PR (Brazil). Dept. 
de Fisica. 1991. 64p. (In Portuguese). Order Number DE94614439. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A cosmic string described by an interaction Lagrangian and in- 
cluding a U(1) gauge vector field, minimally coupled to a scalar 
field was considered. This Lagrangian includes also a gravitation 
interacting scalar term. The field equations have been obtained 
from the above Lagrangian, these equations were coupled to Ein- 
stein’s equations. Such a system of equations has been solved 
numerically and polynomial expansions derived for the fields which 
describe the string. With the above solutions the second order 
corrections to the angular deficit, produced by the string was deter- 
mined. (author). 


10674 


(INIS-BR-3237) Relativistic particles with spin and 
antisymmetric tensor fields. Sandoval Junior, L. Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica. Sep 1990. 143p. (In Portuguese). Order 
Number DE94616659. Source: OSTI; NTIS (US Sales Only); INIS. 
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A study is made on antisymmetric tensor fields particularly on 
second order tensor field as far as his equivalence to other fields 
and quantization through the path integral are concerned. Also, a 
particle model is studied which has been recently proposed and re- 
veals to be equivalent to antisymmetric tensor fields of any order. 
(L.C.J.A.). 


10675 (INIS-RU-362, pp. 69-72) Supersymmetry: perspec- 
tives for VLEPP. Kafiev, Yu.N. (AN SSSR, Novosibirsk (Russian 
Federation). Inst. Matematiki). Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 194p. (CONF- 
9206427-: 2. working meeting on physics at VLEPP, Protvino 
(Russian Federation), 2 Jun 1992). In Proceedings of 2. Working 
meeting ‘Physics at VLEPP’. V.1: Volume 1. Order Number 
DE94616200. Source: OSTi; NTIS (US Sales Only); INIS. 

The simplest supersymmetrycal model, extending standard 
model (SM) - minimal supersymmetrical standard model (MSSM 
conserving symmetry properties and the structure of the SM is 
considered. It’s predictions are in very good agreement with LEP 
data. It is shown, that the physical program of VLEPP could in- 
clude the search of supersymmetric particles, heavy Higgs bosons, 
new structures and decay models. 10 refs. 


10676 (JINR-E-2-92-177) Explicit realizations of static and 
nonstatic solenoids and conditions for their existence. 
Afanas’ev, G.N. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics); Dubovik, V.M.; Misiku, S. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Theoretical Physics. 1992. 6p. Order Number DE94612471. 
Source: OSTI; NTIS (US Sales Only); INIS. 

There are found the charge and current densities for which the 
electromagnetic fiekis are confined to the finite regions of space. 
The question on the observability of electromagnetic potentiual 
waves is discussed. 13 refs. 


10677 (JINR-E-2-92-394) The gravitational radius in the 
Lobachevsky space. Chernikov, N.A. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1992. 28p. Order Number DE94612472. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Equations of gravitation in the Lobachevsky space are formu- 
lated. The problem of the gravitational field of point mass in the 
Lobachevsky space is solved. 2 refs. 


10678 (JINR-E—2-92-439) Gravitational theory with the local 
quadratic Lagrangian. Tentyukov, M.N. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1992. 27p. Order Number DE94612476. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is suggested that the vacuum gravitational equations should be 
derived from the local Lagrangian containing only first-order deriva- 
tives. As an example we demonstrate the properties of the derived 
equations by studying of the exact spherically-symmetric solutions. 
23 refs. 


10679 (JINR-E—2-92-491) Gravitational theory with the dy- 
namical affine connection. Tentyukov, M.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1992. 12p. Order Number DE94612473. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is suggested that the gravitational equations should be derived 
from the local Lagrangian containing only first-order derivatives. 
The Einstein-like Lagrangian containing the background affine con- 
nection is investigated. The model is suggested in which the 
background connection becomes the dynamical one. 10 refs. 


10680 (JINR-E-2-92-499) Gauge dependent part of the two- 
point Green’s function of the gluon field. Albino, J.J. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Fizicheskij 
Fakul'tet); Tarasov, O.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1992. 10p. Order 
Number DE94612477. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of calculation of the radiative corrections to the di- 
mensionally regulated —P— - Green’s functions up to the two-loop 
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approximation in the arbitrary covariant gauge and in MOM- 
scheme are presented. On the basis of equation the differential 
relation for the anomalous dimension is derived. 13 refs. 


10681 (JINR-R-2-92-454) Higher derivatives in gauge 
transformations. Gogilidze, S.A. (and others); Sanadze, V.V.; 
Tkebuchava, F.G. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Theoretical Physics. 1992. 14p. (in 
Russian). Order Number DE94612478. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The mechanism of appearance of highher derivatives of coordi- 
nates in the symmetry transformation law of the second Noether’s 
theorem is established. It is shown that the corresponding transfor- 
mations are canonical in the extended phase space. 15 refs. 


10682 (JINR-R—2-92-469) On the spherically symmetric so- 
lution of the gravitational field equations in the Lobachevsky 
space. Tentyukov, M.N. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1992. 7p. (in 
Russian). Order Number DE94612474. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Spherically symmetric solution of the gravitational equations on 
the background of the Lobachevsky space is found. It is shown in 
this case there is no analog of the Birkhoff theorem, but the 
Schwarzchild-like peculiarity can be present. 6 refs. 


10683 (JINR-R-2-92-554) On gauge transformations in con- 
strained theories. Gogilidze, S.A.; Sanadze, V.V.; Surovtsev, 
Yu.S.; Tkebuchava, F.G. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1992. 11p. (In 
Russian). Order Number DE94614440. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The method for constructing infinintesimal gauge transformations 
for an arbitrary degenerate without any restrictions on the algebra 
of constraints is suggested. Thereby, it is proved in the general 


case that the generation of the theory is caused by its gauge in- 
variance. 14 refs. 


10684 (LA-UR-93-4314) Space-time symmetries: P and CP 
violation. Ahluwalia, D.V.; Johnson, M.B.; Goldman, T. Los 
Alamos National Lab., NM (United States). [1993]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9309322-1: 3. international Wigner sym- 
posium, Oxford (United Kingdom), Sep 1993). Order Number 
DE94005012. Source: OSTI; NTIS; INIS; GPO Dep. 

We begin with a few remarks on an explicit construction of a 
Bargmann-Wightman-Wigner-type quantum field theory in which 
bosons and antibosons have opposite relative intrinsic parities. We 
then construct (1,0) @ (0,1) Majorana (CP self conjugate) and 
Majorana-like (CT° self conjugate, I® = chirality operator) fields. 
We point out that this new structure in the space time symmetries 
may be relevant to P and CP violation. 


10685 (LA-UR-94-381) Non-equilibrium electrodynamics in 
the large N expansion. Mottola, E. Los Alamos National Lab., NM 
(United States). [1994]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9308211—1: 3. thermal field theories workshop, Alberta (Canada), 
15-28 Aug 1993). Order Number DE94006156. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An effective action technique for the time evolution of a closed 
system consisting of a mean field interacting with charged 
fluctuations is presented, and applied specifically to Quantum Elec- 
trodynamics. The effective action of QED is first developed in a 
systematic expansion in 1/N where N is the number of distinct 
fermion species. Then by making use of the Schwinger-Keldysh 
closed time path (CTP) formulation of field theory, causality of the 
resulting equations of motion is ensured. In QED this technique 
may be used to study the quantum non-equilibrium effects of pair 
creation in strong electric fields and the scattering and transport 
processes of a relativistic e*e- plasma. Numerical results for these 
processes in lowest order are presented. The renormalization pro- 
cedure, connection to quantum transport theory and extension to 
QCD and other applications of the method are also discussed. 


10686 (LBL-34797) Operator analysis for quark and lepton 
masses in SO(10). Hall, L.J. Lawrence Berkeley Lab., CA (United 
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States). 1 Nov 1993. 16p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC03-76SF00098. PHY90-21139. 
(CONF-9305309-2: 16. meeting on elementary particle physics, 
Kazimierz (Poland), 24-28 May 1993). Order Number DE94005201. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A sequence of simple assumptions leads to a supersymmetric 
SO(10) theory with 8 predictions in addition to sin7é: 
tanG,M,,kV.4,Ms;M./Mg,Mg,Vyp and the amount of CP violation J. 
These predictions are presented, together with experiments which 
will test them. 


10687 (LUNFD6-NFMA-1006) Some studies of 
Schroedinger operators. Liu Yang. Lund Univ. (Sweden). Dept. of 
Mathematics. Sep 1993. 22p. (LUNFD6-NFMA-5006.). Order Num- 
ber DE94614433. Source: OSTI; NTIS; INIS. 

This thesis consists of three papers. Paper 1 deals with the 
semiclassical approximation for a Schroedinger operator in one di- 
mension with an arbitrary continuous potential. The basic result is 
that function in the range of a spectral projection associated with 
an interval are exponentially small (with respect to Plancks param- 
eter h) in places where the potential exceeds the interval. As an 
application of this result, it is shown that the eigenvalues of the op- 
erator localized to the wells appear as resonances of the global 
operator. This is true also when the potential is not bounded from 
below. Such results were proved before for analytic potentials by 
analytic dilatation. In Paper 2, the potential is assumed to have the 
form of x + V(x) (the Stark Hamiltonian) with a well-behaved V(x), 
an explicit spectral and scattering theory for such an operator was 
presented using the time-independent approach. In particular, we 
derive an eigenfunction expansion theorem which, combined with a 
construction of an intertwining operator, gives a solution of the in- 
verse scattering problem according to L. Daddeev and A. Melin. 
The direct part of the second paper has a generalization to higher 
dimensions, and this was done in the third paper. Also in that pa- 
per, the condition on the potentials for doing the inverse scattering 
theory was relaxed, and an explicit formula for the potentials in- 
volving the first approximation of the scattering data was given. 


10688 (UWThPh-1993-10) Introduction to left-right sym- 
metric models. Grimus, W. Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik. 31 Mar 1993. 13p. Order Number 
DE94614493. Source: OSTI; NTIS (US Sales Only); INIS. 

We motivate left-right symmetric models by the possibility of 
spontaneous parity breaking. Then we describe the multiplets and 
the Lagrangian of such models. Finally we discuss lower bounds 
on the right-handed scale. (author). 
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Refer also to citation(s) 10685, 10716, 10727, 10755, 10760, 
10764, 10825, 11224 


10689 (DESY—93-024) Fluctuations of the Casimir pressure 
and the quantization of electrodynamics. Robaschik, D.; Wiec- 
zorek, E. Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Mar 1993. 25p. Order 
Number DE94740596. Source: OSTI; NTIS (US Sales Only); INIS. 

Using standard techniques of quantum Field Theory we deter- 
mine the fluctuations of the components of the energy-momentum 
tensor in the presence of plates. For this aim we derive the Wight- 
man functions of the eletromagnetic field using canonical 
quantization. For the two-plate system the correlation functions 
contain an infinite set of poles corresponding to events connected 
by n-times reflected light-signals. Taking into account the conditions 
of the measuring process the fluctuations of the Casimir pressure 
depend critically on the chosen quantization procedure which itself 
reflects the model of the plates. (orig.) 


10690 (DOE/ER/40764—1) Theory of ultra dense matter and 
the dynamics of high energy interactions involving nuclei: 
Progress report, December 15, 1892—-December 14, 1993. Gyu- 
lassy, M. Columbia Univ., New York, NY (United States). 15 Sep 
1993. 13p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract FG02-93ER40764. Order 
DE94004178. Source: OSTI; NTIS; INIS; GPO Dep. 

Progress in the areas of pQCD radiative processes in dense 
matter, QCD transport theories to describe the evolution of 
nonequilibrium phenomena in dense matter, and the development 
and testing of phenomenological models of high-energy nuclear 
collisions is summarized. The evolution of the total energy density 
of quarks and gluons with minijet initial conditions at RHIC energy 
is shown for Au+Au. 


Number 


10691 (FNAL/C—93/314-E) Recent results on QCD at the 
Tevatron (CDF and DO). Meschi, E. (Scuola Normale Superiore, 
Pisa (Italy)). CDF and DO Collaborations. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Nov 1993. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-930637-14: 13. international conference on 
particles and nuclei, Perugia (Italy), 27 Jun - 3 jul 1993). Order 
Number DE94006170. Source: OSTI; NTIS; INIS; GPO Dep. 

In the last run the Tevatron collider delivered an integrated lumi- 
nosity of 29.9 pb~' to CDF and DO. We describe here some 
preliminary result from analyses of relevant QCD processes in the 
1992-1993 data from the two experiments. 


10692 (IN2P3—93-01) Hadronic matter or ... to-day and to- 
morrow with electrons. institut National de Physique Nucleaire et 
de Physique des Particules (IN2P3), 75 - Paris (France). 1992. 
375p. (In French). (CONF-9209434—: Joliot-Curie school on Nu- 
clear Physics, Maubuisson (France), 14-19 Sep 1992). Order 
Number DE94614521. Source: OSTI; NTIS (US Sales Only); INIS. 

The various themes of this course are: nature of the electromag- 
netic probe (basics of electron scattering, electron and photon 
properties and derivation of the main cross sections); the main re- 
search program themes of the CEBAF new 4 GeV continuous beam 
electron accelerator; interaction of real photons with nuclei (proton 
polarizability, role of MEC in photonuclear absorption, possible evi- 
dence of three-body forces); introduction to the inelastic scattering 
of leptons; the nucleon spin structure; the quantum chromodynam- 
ics; electroproduction of heavy flavors, notion of color transparency 
and propagation of a quark in the nuclear medium; two aspects of 
the EEF project: the 15-30 GeV superconducting electron linac 
and high luminosity detectors; charged particle channeling in a 
crystal; channeling radiation and strong field phenomena. 


10693 (INIS-RU-362, pp. 86-94) On a model of dynamical 
breaking of the electroweak symmetry. Arbuzov, B.A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij). 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1992. 194p. (CONF-9206427—: 2. working meeting on 
physics at VLEPP, Protvino (Russian Federation), 2 Jun 1992). In 
Proceedings of 2. Working meeting ‘Physics at VLEPP’. V.1: Vol- 
ume 1. Order Number DE94616200. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A model of dynamical breaking of the symmetry of the elec- 
troweak interaction is proposed. It is based on a selfconsistent 
mechanism of the appearance of an additional gauge invariant ver- 
tex. The conditions of a spontaneous symmetry breaking in the 
mass operators of W, Z and in the formfactor of the vertex give a 
set of equations. There exist solutions breaking the symmetry 
which bear no contradiction to the existing data. The model defines 
the Weinberg mixing angle sin?¢~0.34 with the possible accuracy 
of (20-30)%. The mechanism predicts strong W and Z multiple pro- 
duction in e*e~ reactions at TeV energies. 10 refs. 


10694 (INIS-RU-363, pp. 5-23) Large radiative corrections 
to lowest order processes in Standard Model. Ivkin, A.V. (AN 
Kazakhskoj SSR, Alma-Ata (Kazakhstan). Inst. Fiziki Vysokikh 
Ehnergij); Koltochnick, S.N.; Nazirov, M.T.; Kuraev, E.A. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1992. 171p. (CONF-9206427-: 2. working meeting on physics at 
VLEPP, Protvino (Russian Federation), 2 Jun 1992). In Proceed- 
ings of 2. Working meeting ’Physics at VLEPP’. V.2: Volume 2. 
Order Number DE94616167. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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A scheme of calculation of logarithmically large radiation correc- 
tions (RC) to Born process in the frame of the Standard Model 
(SM) for high energies is developed. Large values of RC are re- 
vealed for ete —-W*W-, ZZ. +Z both in the total cross-sections 
and in the differential ones, whereas tney are absent in +7- 
collisions. This fact results in the effect of 'non monochromatism’ of 
e=-beams at lepton colliders with fixed energies higher than 
/s>500 GeV, which is analogous to nonmonochromatism of +- 
beams produced by laser conversion. 15 refs.; 13 figs. 


10695 (IPNO-TH-92-53) Structure of the vacuum in the 
color dielectric model: confinement and chiral symmetry. Maz- 
zolo, A. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire; Paris-11 Univ., 91 - Orsay (France). 23 Jun 1992. 97p. 
(In French). Order Number DE94614550. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two of the most important properties of Quantum Chromody- 
namic (QCD), spontaneous symmetry breaking of the vacuum and 
quark confinement at low energy, are first presented. Some impor- 
tant effective models for hadronic physics are then described. 
Putting QCD on the lattice and using the block-spin method, the 
color-dielectric model effective Lagrangian is obtained. The struc- 
ture of the vacuum and the behaviour of uniform quark matter at 
high intensity are investigated in this model. its original formulation 
is extended to handle chiral symmetry (by use of sigma model) 
and to include negative energy orbitals. At high baryonic density, 
the model describes the two phase transitions which are expected 
in QCD: deconfinement of quarks and chiral symmetry restoration. 
Finally, a heavy meson composed by a charmed quark anti-quark 
pair, is constructed, and the valence quarks confinement and the 
vacuum structure around them are studied. 


10696 (IPNO-TH-92-108) The nucleus, a unique laboratory 
for quark dynamics. Theoretical challenges. Mathiot, J.F. Paris- 
11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1992. 
60p. (In French). (CONF-9209434—: Joliot-Curie school on Nuclear 
Physics, Maubuisson (France), 14-19 Sep 1992). Order Number 
DE94614549. Source: OSTI; NTIS (US Sales Only); INIS. 

The new developments concerning high intensity and high en- 
ergy (E=15-30 GeV) electron scattering, are presented in this 
course, focusing on the most important and most special ones. 
The main principles underlying this project are first reviewed; three 
important themes are then discussed in details: the production of 
heavy flavours, the concept of color transparency, and the propa- 
gation of a quark in the nuclear matter. 


10697 (IPNO-TH-93-09) On a low energy, strong interac- 
tion model, unifying mesons and baryons. Kalafatis, D. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. Mar 1993. 
120p. (In French). Order Number DE94612482. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This thesis is concerned with the study of a unified theory of 
mesons and baryons. An effective Lagrangian with the low mass 
mesons, generalizing the Skyrme model, is constructed. The vector 
meson fields are introduced as gauge fields in the linear sigma 
model instead of the non linear sigma model. Topological soliton 
solutions of the model are examined and the nucleon-nucleon in- 
teraction in the product approximation is investigated. The leading 
correction to the classical skyrmion mass, the Casimir energy, is 
evaluated. The problem of the stability of topological solitons when 
vector fields enter the chiral Lagrangian is also studied. It is shown 
that the soliton is stable in very much the same way as with the 
wmeson and that peculiar classical doublet solutions do not exist. 


10698 (JINR-R-2-92-387) Nonlocal gluonic condensate in 
QCD sum rules for the meson wave functions. Mikhajlov, S.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Theoretical Physics. 1992. 20p. (in Russian). Order Number 
DE94612485. Source: OSTI; NTIS (US Sales Only); INIS. 

The nonlocal gluonic condensate is introduced into QCD sum 
rule for the pion (in general - light wave functions). A non-Abelian 
part of the nonlocal condénsates contribution to the wave function 
is obtained at some assumptions. The numerical analysis of a rule 
of nonlocally gluon condensate has been performed. 21 refs.; 3 
figs.; 1 tab. 
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10699 (Jue+2788) A chiral symmetric quark model without 
free quarks. Buballa, M. Forschungszentrum Juelich GmbH (Ger- 
many). Inst. fuer Kernphysik; Bonn Univ. (Germany). Jun 1993. 
129p. (In German). Order Number DE94738390. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A chirally symmetric quark model is presented which contrary to 
the Nambu Jona-Lasinio (NJL) model does not lead to the pres- 
ence of free quarks. In the model a non-local effective interaction is 
used as a schematic parameterization of the quark antiquark scat- 
tering kernel. The non-locality can be interpreted as 
phenomenologically taking into account an infinite number of ele- 
mentary scattering processes, like the sum of all multi-gluon 
exchange processes in the particle-particle channel. The basic La- 
grangian of the interaction shares all global internal symmetries 
with QCD. In particular in the limit of vanishing current quark 
masses it is chirally symmetric. Starting from the non-local scatter- 
ing kernel the solution of the Dyson-Schwinger equation and the 
Bethe-Salpeter equation leads to a consistent description of the 
dressed quark propagators with the mesonsa s quark-antiquark 
states. Like in the NJL-model chiral symmetry is spontaneously 
broken. Because of the non-locality of the interaction, however, in 
our model the quarks do not acquire a constant constituent mass 
but a four momentum dependent selfenergy. (orig.) 


10700 (LA-UR-93-4459) A pot-pourri of results in QCD 
from large lattice simulations on the CM5. Bhattacharya, T.; 
Gupta, R. Los Alamos National Lab., NM (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9310250—5: LATTICE 93: inter- 
national symposium on lattice field theory, Dallas, TX (United 
States), 12-17 Oct 1993). Order Number DE94005084. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors present a status report on simulations being done 
on 32° x 64 lattices at 6 = 6.0 using quenched Wilson fermions. 
Results for the spectrum, decay constants, the kaon B-parameter 
Bx, and semi-leptonic form factors are given based on the current 
statistical sample of 28 configuration. These Grand Challenge 
calculations are being done on the CM5 at Los Alamos in collabo- 
ration with G. Kilcup, S. Sharpe and P. Tamayo. They end with a 
brief statement of code performance. 


10701 (LU-TP—93-19) On exact account of heavy quark 
thresholds in hard processes. Dokshitzer, Yu. L. (Lund Univ. 
(Sweden). Dept. of Theoretical Physics); Shirkov, D.V. Lund Univ. 
(Sweden). Dept. of Theoretical Physics. [1993]. 28p. Order Number 
DE94614551. Source: OSTI; NTIS; INIS. 

We study the problem to accurately account for the heavy quark 
threshold effects in hard processes. We employ the direction 
perturbative Feynman diagram analysis and the Stueckelberg- 
Bogoliubov massive renormalization group formalism to show that 
both methods results in the same prescription for the ‘physical’ 
mass-dependent QCD effective coupling as an argument of anoma- 
lous dimensions that determine the evolution of structure function 
(parton distributions). By considering the one-loop example, we 
demonstrate that an intrinsic ambiguity of the standard approach 
based on the notion of ’effective number of quark flavours’ may af- 
fect the as determination at the level of two-loop effects. 


10702 (LYCEN-T—9206) Higgs boson search through the 
e*e--—He*e~ process in the L3 experiment. Gele, D. Lyon-1 
Univ., 69 - Villeurbanne (France). Inst. de Physique Nucleaire; 
Lyon-1 Univ., 69 (France). Apr 1992. 239p. (In French). Order 
Number DE94612483. Source: OSTI; NTIS (US Sales Only); INIS. 

After a description of the apparatus (muons chambers, hadronic 
calorimeter, a central tracking detector and an electromagnetic 
calorimeter using BGO crystals), a theoretical and phenomenologi- 
cal approach of the Standard Model requiring the existence of the 
Higgs boson, is presented. The Higgs search is carried out through 
the ete- -+ He*te~ process, which distinctive signature is the 
presence of 2 energetic and well separated electrons coming from 
Z°* isolated from a-coplanar hadronic jets (Higgs decay product). 
Building different selections optimised for the Higgs mass range is 
examined, and the analyses are mainly based on multiplicity and 
electromagnetic isolation criteria with cuts on the sum of the total 
transverse momentum of electrons. The conclusion of this thesis is 
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the limit given by He*e~ channel on the standard Higgs mass, My 
superior to 29 GeV. 


10703 (PCCF-RI-93-07) The electromagnetic probe. Breton, 
V.; Fonvieille, H. Clermont-Ferrand-2 Univ., 63 - Aubiere (France). 
Lab. de Physique Corpusculaire; Clermont-Ferrand-2 Univ., 63 - 
Aubiere (France). 1992. 28p. (In French). Order Number 
DE94614543. Source: OSTI; NTIS (US Sales Only); INIS. 

The electromagnetic probe is a tool for studying the nucleon and 
the nucleus. The purpose of this course is to introduce to the basic 
principles of electron scattering. In the first part, the focus is on the 
One Photon Exchange Approximation, the classification of the main 
electron scattering processes and the characteristics of the beam, 
the target and the detectors used for the experiments. The second 
part introduces the basic theoretical elements used in electron 
scattering: electron and photon properties (QED) and derivation of 
the main cross sections. The focus is on formulae and characteris- 
tics of the probe. 


10704 (PCCF-T-92-13) Testing the electroweak Standard 
Model through the study of beauty with ALEPH. Henrard, P. 
Clermont-Ferrand-2 Univ., 63 - Aubiere (France). Lab. de Physique 
Corpusculaire; Clermont-Ferrand-2 Univ., 63 - Aubiere (France). 18 
Nov 1992. 292p. (In French). Order Number DE94614524. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Among all the hadronic decay channels of the Z, the b anti-b fi- 
nal state offers the opportunity to study the radiative corrections, 
not only to the gauge boson propagator but also to the Z b anti b 
vertex. This additional information allows to discriminate the effects 
of the top and Higgs mass from the effect of a possible Z-Z’ mixing 
as predicted in some Grand Unified inspired theories. It is impor- 
tant in this context to measure the ratio R(b) = Tz_,,anti b/Tz_.nag 
with a relative accuracy of at most 1 pc. Two methods have been 
developed within ALEPH at LEP, to tag the Z — b anti b decays, 
which both are using the fact that the b quark is heavy: one of the 
two tags is based on the momentum and transverse momentum of 
the leptons (electrons and muons) produced in the semileptonic 
decays of the B-hadrons, and the other one is based on the shape 
of the hadronic events. 


10705 (RAL—93-051) Hadrons and glue at a Tau-Charm 
Factory. Close, F.E. Rutherford Appleton Lab., Chilton (United 
Kingdom). Jul 1993. 12p. (CONF-9306276-: 3. international work- 
shop on a tau-charm factory, Marbella (Spain), 1-6 Jun 1993). 
Order Number DE94614552. Source: OSTI; NTIS (US Sales Only); 
INIS. 

| discuss the special opportunities that a Tau-Charm Factory of- 
fers for identifying gluonic excitations, hybrid charmonium and 
other exotic hadronic states. (Author). 


10706 (SLAC-PUB-6388) New QCD results from string the- 
ory. Bern, Z. (California Univ., Los Angeles, CA (United States). 
Dept. of Physics); Dixon, L.; Kosower, D.A. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States); Lawrence 
Livermore National Lab., CA (United States). Nov 1993. 8p. Spon- 
sored by USDOE, Washington, DC (United States);Sloan (Alfred 
P.) Foundation, New York, NY (United States). DOE Contract 
AC03-76SF00515 ; FG03-91ER40662. BR-3222. (CONF-9305317— 
1: 1993 international conference on strings, Berkeley, CA (United 
States), 24-29 May 1993). Order Number DE94005226. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We discuss new results in QCD obtained with string-based meth- 
ods. These methods were originally derived from superstring theory 
and are significantly more efficient than conventional Feynman 
rules. This technology was a key ingredient in the first calculation 
of the one-loop five-gluon amplitude. We also present a conjecture 


for a particular one-loop helicity amplitude with an arbitrary number 
of external gluons. 


10707 (UWThPh-1993-5) Overview on the anomaly and 
Schwinger term in two dimensional QED. Adam, C.; Bertlmann, 
R.A.; Hofer, P. Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik. 19 Feb 1993. 45p. Order Number DE94614544. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The axial anomaly of two-dimensional QED is computed in differ- 
ent ways (perturbative, via dispersion integrals, path integral and 





index theorem) and their relation is discussed as well as the rela- 
tion between anomaly, Schwinger term and the Dirac vacuum. 
Some features of the special case of massless fermions 
(Schwinger model) and some methods of exactly solving it are 
demonstrated. (authors). 
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Refer also to citation(s) 9888, 10147, 10158, 10692, 10702, 10766, 
10771, 10772, 10775, 10777, 10830 


10708 (ANL-HEP-CP-—93-93) Elastic spin observables and 
proton wave function normalization at large t. Ramsey, G.P. 
(Loyola Univ., Chicago, IL (United States). Dept. of Physics). Ar- 
gonne National Lab., IL (United States). 29 Nov 1993. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9309323-—2: 5. international 
workshop on high energy spin physics, Protvino (Russian Federa- 
tion), 20-24 Sep 1993). Order Number DE94006531. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We summarize the role of spin observables in testing the foun- 
dations of exclusive QCD at large t. Polarized elastic scattering 
experiments can shed light on fundamental properties of protons, 
such as helicity conservation, normalization of the wave function 
and structure. Specific QCD motivated predictions for the spin ob- 
servables are presented, which can be tested at polarized proton 
beam facilities. In this paper, two kinematic regions are considered: 
90° c.m. at large | t | and the intermediate hard scattering regime: 
mp? <| t |< s. Theoretical models, which predict the spin observ- 
ables in these regions, are reviewed. These are compared with 
present elastic pp data and a program is suggested for future elas- 
tic polarized pp scattering experiments, which can be used to 
further our knowledge of proton structure. 

10709 


(BNL-49719) RHIC spin physics. Bunce, G. 


Brookhaven National Lab., Upton, NY (United States). [1993]. 6p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9309323-1: 5. international 
workshop on high energy spin physics, Protvino (Russian Federa- 
tion), 20-24 Sep 1993). Order Number DE94005452. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The physics potential of colliding beams of protons, polarized 
either longitudinally or transversely, at RHIC is remarkable. A lumi- 
nosity of L = 2 x 10°* cm-* sec—' with 70% polarized beams will 
be available with up to 250 GeV energy in each beam. The pro- 
posal to collide polarized protons in RHIC was submitted in August 
1992 and approved in October 1993, just after this workshop. The 
collaboration has been encouraged to complete R&D on Siberian 
Snakes, so that RHIC will be able to accelerate polarized protons 
early in its program. The expected date of the first heavy ion colli- 
sions is 1999. The spin physics program includes measurement of 
gluon and sea quark polarization in the longitudinally polarized pro- 
ton, measurement and then application of parity violation in W and 
Z production, measurement of hard scattering parton-parton asym- 
metries, and quark polarization or transversity in transversely 
polarized protons. Single spin asymmetries allow sensitive 
searches for parity violation (longitudinal polarization), and correla- 
tions between quark spin and gluons (transverse). Probes include 
direct photons (to pr = 20 GeV/c), jets (to pr > 50 GeV/c), Drell- 
Yan pairs (to m, = 9 GeV), W*/-, Z. Here, the collaboration 
emphasizes the new information included in the Update, given to 
the Brookhaven PAC this September. 


10710 (BNL-49971) Solar neutrino experiments: An up- 
date. Hahn, R.L. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9307114-2: 14. international workshop on weak interactions and 
neutrinos, Seoul (Korea, Republic of), 19-24 Jul 1993). Order Num- 
ber DE94006061. Source: OSTI; NTIS; INIS; GPO Dep. 

The situation in solar neutrino physics has changed drastically in 
the past few years, so that now there are four neutrino experi- 
ments in operation, using different methods to look at different 
regions of the solar neutrino energy spectrum. These experiments 
are the radiochemical °7Cl Homestake detector, the realtime 
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Kamiokande detector, and the different forms of radiochemical 
71Ga detectors used in the GALLEX and SAGE projects. It is note- 
worthy that all of these experiments report a deficit of observed 
neutrinos relative to the predictions of standard solar models (al- 
though in the case of the gallium detectors, the statistical errors 
are still relatively large). This paper reviews the basic principles of 
operation of these neutrino detectors, reports their latest results 
and discusses some theoretical interpretations. The progress of 
three realtime neutrino detectors that are currently under construc- 
tion, SuperKamiok, SNO and Borexino, is also discussed. 


10711 (BONN-IR-93-26) First measurement of the reac- 
tions yp—K*Aand +~p—K* ° with SAPHIR at ELSA. Lindemann, 
L. Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet. Apr 1993. 
97p. (In German). Order Number DE94738923. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report can be subdivided into two main parts. The first part 
concerns the reconstruction program which has been developed to 
analyse the data taken with the large solid angle detector SAPHIR 
which is in operation at the Bonn electron accelerator facility ELSA. 
A survey on this program is given and some improvements as well 
as the efficiency concerning real data are discussed. The subject 
of the second part concerns the measurements of the reactions 
yp—K*Aand yp—K+t=°. The analysis of a sample of data taken 
with the SAPHIR in June 1992 is discussed in detail. As a result of 
this analysis total and differential cross sections as well as the re- 
coil polarization for the two processes are presented. In particular 
the first measurement of the L° polarization in photoproduction can 
be reported. (orig.) 


10712 (BONN-IR—-93-43) Electroproduction of mmesons at 
the proton near the N(1535) S;,; resonance. Wilhelm, M. Bonn 
Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Jun 1998. 79p. (in 
German). Order Number DE94738865. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The 7 electroproduction on liquid hydrogen has been measured 
at the accelerator facility ELSA in Bonn near the N(1535)S,, reso- 
nance at an average four momentum transfer q*=-0.056(GeV/c)*. 
The beam energy was chosen to 1600 MeV and the scattered elec- 
tron was detected in a magnetic spectrometer at an angle of 12 . In 
addition, the two photons from the 7 decay were measured in two 
arrays of 88 lead glass counters each. The total cross section of 
the 7 production is predominated by the coupling of the N(1535)S,, 
resonance to the 7 meson. The extracted angular distributions 
show clearly contributions from higher partial waves. (orig.) 


10713 (BUDKERINP-92-56) CP-odd interaction of light 
quarks and the neutron electric dipole moment. Khatsimovskij, 
V.M.; Khriplovich, 1.B. AN SSSR, Novosibirsk (Russian Federation). 
Inst. Yadernoj Fiziki. 1992. 9p. Order Number DE94612493. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental upper limit on the neutron electric dipole mo- 
ment (NEDM) allows one to bound the parameters of CP-violation 
in the system of light quarks. New strict upper limits on these 
parameters are obtained within the chiral approach where the long- 
distance, logarithmic in x-meson mass (m,,) contributions to NEDM 
are considered. 13 refs.; 1 fig.; 1 tab. 


10714 (CERN-TH-6782-93) Unitarity and K, — z°+-7. Co- 
hen, A.G. (Boston Univ., MA (United States). Dept. of Physics); 
Ecker, G.; Pich, A. Boston Univ., MA (United States). Dept. of 
Physics; Vienna Univ. (Austria). Inst. fuer Theoretische Physik; Eu- 
ropean Organization for Nuclear Research, Geneva (Switzerland). 
Jan 1993. 10p. (BUHEP-93-03; UWThPh—1993-1.). Order Number 
DE94614614. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss the rare decay K,—+2+°-+y. Although the recently 
measured 2+-invariant-mass distribution is in quite good agreement 
with the lowest-order chiral perturbation theory prediction, there 
seems to be a discrepancy with the calculated branching ratio. We 
extend the previous computations to next-to-leading order, O(p°). 
The two dominant mechanisms at this order are emphasized: the 
two-pion intermediate state and vector meson exchange. (authors). 
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10715 (DOE/ER/00881-T6) Direct bb production in pp colli- 
sions at \/s = 1.8 TeV. Lamoureux, J. Wisconsin Univ., Madison, 
WI (United States). 1993. 244p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76ER00881. Order 
Number DE94006167. Source: OSTI; NTIS; INIS; GPO Dep. 

The first measurement of bottom quark production in the forward 
detector at CDF is presented in this thesis. Events from the 1988/ 
89 Fermilab collider run were selected with forward muons with 
nearby jets to form a bottom quark tag. The efficiency and accep- 
tance of the detector are then taken into account and the number 
of events is turned into a cross section: o(p,° > 20 GeV, 1.9 < 
\n?| < 2.5) = (124. + 35. + 76.) nb. The contribution from direct 
bottom quarks is o(p;° > 20 GeV, p,° > 15 GeV, 1.9 < |n®| < 2.5) 
= (100. + 30._3;,*%-) nb. 


10716 (DOE/ER/40416-6) High sensitivity tests of the stan- 
dard model for electroweak interactions: Progress report, 16 
January 1993-15 January 1994. Valparaiso Univ., IN (United 
States). Dept. of Physics and Astronomy. [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER40416. Order Number DE94005415. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The work done on this project focused on two LAMPF expen- 
ments. The MEGA experiment is a high-sensitivity search for the 
lepton family number violating decay u — e+ to a sensitivity which, 
measured in terms of the branching ratio, BR = [u -— eyV[y 
evpve] ~ 10-15, will be over two orders of magnitude better than 
previously reported values. The second is a precision measure- 
ment of the Michel p parameter from the positron energy spectrum 
of » — ev,ve to test the predictions V-A theory of weak interac- 
tions. In this experiment the uncertainty in the measurement of the 
Michel p parameter is expected to be a factor of three lower than 
the present reported value. The detectors are operational, and data 
taking has begun. 


10717 (DOE/ER/40446-6) Medium energy measurements of 
N-N parameters: Progress report: January 1, 1990-December 
31, 1993. Ambrose, D.; Bachman, M.; Coffey, P.; Glass, G.; Jobst, 
B.; McNaughton, K.H.; Nguyen, C.; Riley, P.J. Texas Univ., Austin, 
TX (United States). Dept. of Chemistry. 1 Oct 1993. 84p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-88ER40446. Order Number DE94006067. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The authors report here progress made during the three year pe- 
riod January 1, 1990, to December 31, 1993, for the Department of 
Energy Three-Year Grant No. DE-FG05-88ER40446, third year. A 
major part of the work has been associated with nucleon-nucleon 
(N-N) research carried out at the Nucleon Physics Laboratory 
(NPL) at the Los Alamos Meson Physics Facility (LAMPF). During 
this period they also completed data acquisition and analyses of a 
TRIUMF experiment, but they have no further plans for experimen- 
tal work at TRIUMF. Other research has been and will be 
continued to be carried out at BNL, and involves two rare kaon 
decay experiments, BNL E791, now completed, and a second gen- 
eration rare kaon decay experiment, E871, which has just this 
summer completed an engineering test run. The authors are now 
also members of a proposed experiment, STAR, (Solenoidal 
Tracker at RHIC) to be carried out at the Relativistic Heavy lon 
Collider facility, RHIC, at BNL. The past three years have been a 
time of rapid change in the focus of the experimental program. A 
LAMPF experiment, E1097, in which they spent a large amount of 
effort during the past three years, was terminated due to funding 
shortages after they had fabricated the detector, but before data 
acquisition, and consequently they increased their participation in 
the rare kaon experiment at BNL, E871. It now appears that there 
will be no LAMPF N-N program after 1993, so that the research ef- 
forts will concentrate on the BNL rare kaon decay measurement, 
E871, and on STAR. The authors expect that STAR, which re- 
quires the fabrication of a large colliding beam detector facility, will 
use an increasing amount of their research efforts during the next 
few years. In what follows they describe recent progress on the 
LAMPF and TRIUMF N-N measurements, on the BNL rare kaon 
decay work, and on the initial work with the STAR group. 
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10718 (DOE/ER/40546-T5) Testing the electroweak model 
using semileptonic decays of b quarks in the L3 detector at 
LEP. Hebert, M. California Univ., San Diego, La Jolla, CA (United 
States). 1992. 191p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-90ER40546. Order Number 
DE94001448. Source: OSTI; NTIS; INIS; GPO Dep. 

The partial decay width T,; for Z° — bb, the forward-backward 
asymmetry A,;, and the B°-B° mixing parameter xp are determined 
using a sample of 430K hadronic Z° decay events collected by the 
L3 detector at LEP during 1990 and 1991. The partial width T,< 
and asymmetry A,< for charm are also determined. Heavy quarks 
are tagged via their semileptonic decays into high momentum and 
high p, muons or electrons. The decay lepton’s charge is used to 
determine the charge of the parent quark. An unbinned, maximum- 
likelihood fit to the two-dimensional p and p, distributions in 
single-lepton events and the four-dimensional p and p, distribu- 
tions for dilepton events yields the values T,; = 382 + 3 (stat) + 
(sys) GeV; Tyg = 293 + 10 (stat) + 98 (sys) GeV A,; = 0.090 + 
0.015 (stat) + 0.007 (sys); Ae = 0.083 + 0.038 (stat) + 0.027 
(sys) and xg = 0.124 + 0.017 (stat) + 0.010 (sys). All of these val- 
ues are seen to be consistent with Standard Model expectations. 


10719 (DOE/FTR-94003552) Trip to Switzerland and Italy 
to participate in the Hadron-93 conference and visit CERN: 
Foreign trip report, 19-26 June, 1993. Fermi National Accelerator 
Lab., Batavia, IL (United States). 1 Jul 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Order Number DE94003552. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Notes taken during discussions with CERN staff members and 
during the Hadron-93 conference are given. Some lifetime and 
branching ratio data are included. 


10720 (FNAL/C—93/214-E) A search for the top quark de- 
caying to charged Higgs in pp collisions at ,/s = 1.8 TeV. CDF 
Collaboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Aug 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States);Natural Sciences and Engineering Research Coun- 
cil of Canada, Ottawa, ON (Canada);Ministry of Education, Science 
and Culture (Japan);Sioan (Alfre DOE Contract AC02-76CH03000. 
(CONF-930823-19: 16. international symposium on lepton and 
photon interactions, Ithaca, NY (United States), 10-15 Aug 1993). 
Order Number DE94006168. Source: OSTI; NTIS; INIS; GPO Dep. 

We present results of a search for the top quark decaying to a 
charged. Higgs boson (H) in pp collisions at \/s = 1.8 TeV at the 
Fermilab Tevatron. Using 4.1 pb-' of data collected during the 
1988-1989 CDF run, we have searched for evidence of tt produc- 
tion assuming that t+ Hb and H— rv. We find no evidence for 
this decay and are able to exclude regions in the (m, my) plane 
for different Br(H—- rv-). We also interpret these results for the 
two Higgs doublet(THD) model. 


10721 (FNAL/C—93/353-E) Test of structure functions using 
leptons with CDF. Dickson, M. (Rochester Univ., NY (United 
States)). CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Nov 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States);Natural Sciences and Engineering 
Research Council of Canada, Ottawa, ON (Canada);Ministry of Ed- 
ucation, Science and Culture (Japan);Sloan (Alfre DOE Contract 
AC02-76CH03000. (CONF-930761-8: International Europhysics 
conference on high-energy physics, Marseille (France), 22-28 Jul 
1993). Order Number DE94006171. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The charge asymmetry as a function of lepton rapidity, A(yl), has 
been measured at ,/s = 1.8 TeV for |yl| < 1.8, using the W decays 
to electrons and muons recorded by CDF during the 1992-1993 
run of the Tevatron Collider. The luminosity used, approximately 20 
pb~', and detector improvements have lead to a six fold increase 
in statistics making discrimination between sets of parton distribu- 
tions possible. Our data favors the most recent parton distributions 
and demonstrates the value of collider data in the measurement of 
the proton’s structure. In addition, the Drell-Yan cross section has 
been measured using 4.13 pb~' of dielectron and 2.77 pb—' of 





dimuon data taken during the 1988-1989 run. These measure- 
ments probe the quark distributions to x < 0.01 at high Q* where 
nonperturbative effects are minimal. 


10722 (FNAL/C—93/360-E) Measurement of pp elastic and 
total cross section at \/s=546 and 1800 GeV at CDF. Chiarelli, 
G. (Laboratori Nazionali di Frascati (Italy)). CDF Collaboration. 
Fermi National Accelerator Lab., Batavia, IL (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9310247-7: 9. 
workshop on proton-antiproton collider physics, Tsukuba (Japan), 
18-22 Oct 1993). Order Number DE94006172. Source: OSTI; 
NTIS; INIS; GPO Dep. 

CDF measured the total, elastic and diffractive cross sections us- 
ing the luminosity independent method. In this contribution we 
present the results for the total and elastic cross sections. CDF 
measured (1 + p*) -t¢=62.64+0.95 (81.834+2.29) mb at ,/s=546 
(1800) GeV. The elastic cross sections are 12.87+0.3 and 
19.70+0.85 mb at the two energies. The elastic scattering data are 
well described by an exponential e, with a slope b of 15.28+.58 
(16.98+.25) GeV-?. 


10723 (FNAL/C—93/381) Hyperon polarization and magnetic 
moments. Lach, J. Fermi National Accelerator Lab., Batavia, IL 
(United States). Dec 1993. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9308210—1: 3. workshop on relativistic aspects of nuclear 
physics, Rio de Janeiro (Brazil), 25-27 Aug 1993). Order Number 
DE94006041. Source: OSTI; NTIS; INIS; GPO Dep. 

Inclusively produced hyperons with significant polarization were 
first observed at Fermilab about seventeen years ago. This and 
subsequent experiments showed that A° were produced polarized 
while A° had no polarization in the same kinematical region. This 
set the stage for many experiments which showed that most hyper- 
ons are produced polarized. Recent Fermilab experiments have 
showed that this phenomena is even more complex and theoretical 
understanding is still lacking. Nevertheless polarized hyperon 
beams have been an extremely useful experimental tool in measur- 
ing hyperon magnetic moments. Recently, magnetic moment 
precession of channeled particles in bent crystals has been ob- 
served. This opens the possibility of measuring the magnetic 
moments of charmed baryons. 


10724 (FNAL/C—93/383) Charmonium and bottomonium in 
pp interactions. Pordes, S. Fermi National Accelerator Lab., 
Batavia, IL (United States). Dec 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9309292—4: Advanced study conference on heavy flavours, 
Pavia (Italy), 3-7 Sep 1993). Order Number DE94006173. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this talk, | presented some examples of data from the CDF 
collaboration on J/w, x, ~’ and T production. Such data are used 
to test modeis of production dynamics and for the understanding of 
rates for b quark production. | am not a member of the CDF exper- 
iment and showed their data with permission as an interested and 
impressed spectator. Data from DO may be found in the talk of D. 
Denisov. As a complement to this data from the highest energy ac- 
celerator experiment, operating at \/S= 1.8 TeV, | also showed data 
from Fermilab experiment E760 on masses, widths, states and 
branching ratios in the Charmonium system, obtained by studying 
resonant formation of c¢ states in pp annihilation at ,/S = m(cé). 


10725 (FNAL/C—93/384) State of hadron collider physics. 
Grannis, P.D. (State Univ. of New York, Stony Brook, NY (United 
States)). Fermi National Accelerator Lab., Batavia, IL (United 
States). Dec 1993. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9310247—4: 9. workshop on proton-antiproton collider physics, 
Tsukuba (Japan), 18-22 Oct 1993). Order Number DE94005279. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The 9th Topical Workshop on Proton-Antiproton Collider Physics 
in Tsukuba Japan demonstrated clearly the enormous breadth of 
physics accessible in hadron cowders. Although no significant 
chinks were reported in the armor of the Standard Model, new re- 
sults presented in this meeting have expanded our knowledge of 
the electroweak and strong interactions and have extended the 
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searches for non-standard phenomena significantly. Much of the 
new data reported came from the CDF and DO experiments at the 
Fermilab cowder. Superb operation of the Tevatron during the 
1992-1993 Run and significant advances on the detector fronts — 
in particular, the emergence of the new DO detector as a produc- 
tive physics instrument in its first outing and the addition of the 
CDF silicon vertex detector — enabled much of this advance. It is 
noteworthy however that physics from the CERN collider experi- 
ments UA1 and UA4 continued to make a large impact at this 
meeting. In addition, very interesting summary talks were given on 
new results from HERA, cosmic ray experiments, on super-hadron 
collider physics, and on e*e~ experiments at LEP and TRISTAN. 
These summaries are reported in elsewhere in this volume. 


10726 (FNAL/C—93/385-E) Search for the top quark in the 
electron-electron and electron-muon channels at DO. Fatyga, 
M. (Brookhaven National Lab., Upton, NY (United States)). The DO 
Collaboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). 3 Dec 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000 AC02- 
76CHO00016. (BNL-60060; CONF-9310247-5: 9. workshop on 
proton-antiproton collider physics, Tsukuba (Japan), 18-22 Oct 
1993). Order Number DE94006174. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We discuss preliminary results of a search for top quarks using 
their decays in two di-lepton, with the DO detector at Fermilab. The 
present analysis has been optimized to search for a top with mass 
near 100,2/°Y, consistent with published limits. In the event sam- 
ple corresponding to an integrated luminosity of 15pb—' we 
observe two events passing all selection cuts. The number of 
events observed is consistent with the expected number of back- 
ground events. Consequently, we do not claim the observation of a 
top decay in the present event sample. We note however, that the 
kinematic properties of one of the events appear to be far removed 
from known backgrounds. We discuss the event and show results 
of the mass likelihood analysis when applied to this event. 


10727 (FNAL/C—93/386-E) Study of B°-B° mixing in DO. 
Igarashi, S. DO Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Dec 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9310247-10: 9. workshop on proton-antiproton collider 
physics, Tsukuba (Japan), 18-22 Oct 1993). Order Number 
DE94006000. Source: OSTI; NTIS; INIS; GPO Dep. 

The probability of B°-B° mixing has been measured using the 
Dv detector. Non-isolated dimuon events are used to determine 
the ratio of like to unlike-sign pairs. The measured ratio is 0.48 + 
0.04(stat.) + 0.03(syst.), compared with the expected value of 0.23 
+ 0.07 in the absence of B°-B° mixing. The combined mixing 
probability is measured to be 0.13 + 0.02(stat.) + 0.05(syst.) in 
good agreement with other experimental measurements. 


10728 (FNAL/C—93/387-E) Inclusive jet and direct photon 
production at the DO experiment. Kotcher, J. (Superconducting 
Super Collider Lab., Dallas, TX (United States)). DO Collaboration. 
Fermi National Accelerator Lab., Batavia, IL (United States). Dec 
1993. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-9310247-9: 9. workshop 
on proton-antiproton collider physics, Tsukuba (Japan), 18-22 Oct 
1993). Order Number DE94006001. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Preliminary measurements of the inclusive jet and single photon 
production cross sections in pp collisions at ,/S = 1.8 TeV by the 
DO experiment at the Fermilab Tevatron are reported. The inclusive 
jet cross sections in various pseudorapidity ranges covering |n| < 
3 are presented, along with comparisons to next-to-leading order 
QCD predictions. The single photon cross section in the central 
region (|n| < 0.9) is also presented, as is a description of the con- 
version method used to determine the background contamination. 
The single photon cross section is compared to a recent next-to- 
leading logarithm QCD calculation. 


10729 (FNAL/C—93/395-E) Inclusive single muon produc- 
tion in DO. Maciel, A.K.A. (Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). Lab. de Fisica Experimental 
de Altas Energias e Cosmologia). DO Collaboration. Fermi National 
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Accelerator Lab., Batavia, IL (United States). Dec 1993. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-9310247-6: 9. workshop on proton- 
antiproton collider physics, Tsukuba (Japan), 18-22 Oct 1993). 
Order Number DE94006175. Source: OSTI; NTIS; INIS; GPO Dep. 
Preliminary cross section measurements from the DO experiment 
at Fermilab for the inclusive production of single muons in proton- 
antiproton collisions at ,/s = 1.8 TeV are presented. It is found that 
the experimental results are consistent with those obtained from a 
Monte Carlo simulation using N.L.O. calculations from ISAJET. 


10730 (FNAL/C—93/402-E) B lifetimes at CDF. Skarha, J.E. 
(Johns Hopkins Univ., Baltimore, MD (United States). Dept. of 
Physics and Astronomy). CDF Collaboration. Fermi National Accel- 
erator Lab., Batavia, IL (United States). Jan 1994. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-9310247—11: 9. workshop on proton- 
antiproton collider physics, Tsukuba (Japan), 18-22 Oct 1993). 
Order Number DE94006850. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements of the average b-hadron lifetime using inclusive B 
— J/wX events, the individual By and B, lifetimes and their ratio 
using exclusive B — wK events, and the B, lifetime using semilep- 
tonic Bs lifetime using semileptonic B, — lvD3X events are 
presented. The results were obtained from a 21.3 pb—' sample of 
J/s = 1.8 TeV fp collisions collected in 1992-93 at the Fermilab 
Tevatron collider and required the precise position measurements 
of the recently installed CDF silicon vertex detector. 


10731 (GSI-93-19) Resonances in the S;; channel of the 
pion-nucieon scattering and the propagation of eta mesons in 
nuclear matter. Sauermann, C. Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany); Technische Hochschule 
Darmstadt (Germany). Inst. fuer Kernphysik. May 1993. 72p. (In 
German). Order Number DE94739004. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the first part of the thesis the nNN* coupling constant is deter- 
mined. The model must contain both elastic «N scattering and 
nproduction by excitation of the resonance and subsequent decay 
into an nmeson and a nucleon. By fitting to the experimental data, 
which are present as real and imaginary part of the T matrix in the 
S;; channel, the unknown coupling constants are determined. It is 
proved that unconditionally also the N*(1650) resonance must be 
regarded in order to reproduce the data well. The N*(1650) cou- 
ples strongly to the pion and weakly to two pions, but scarcely to 
the mmeson. The coupling to two pions is simulated in our model 
by introduction of an additional pseudoscalar meson of the mass 
400 MeV. First a T matrix calculation is performed, in which the 
self-energy of the two resonances are regarded. In order to reach 
independence on the cutoffs subsequently the T matrix is calcu- 
lated by means of the K matrix formalism. Finally an effective 
7NN* coupling constant of 1.4 is found. In the second part of the 
thesis then with this coupling constant the behaviour of the 
nmmeson in nuclear matter at different densities is studied. (HSI) 


10732 (IHEP-OEIUNK-92-62) Study of the reaction 
x~p—n'7n’n. Berdnikov, E.B. (and others); Bityukov, S.1.; Borisov, 
G.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1992. 6p. Order Number DE94614615. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Zeitschrift fuer Physik C. 

The reaction x~p-—v’'y'n has been studied at p__=37 GeV/c. 
Total of 14 events of this reaction have been selected. It has been 
shown that in the effective mass spectrum of the v’v’ system the 
events are concentrated mainly near the reaction threshold, which 
might be caused by the decay X(1910)—+v’v’. The reaction cross- 
section has been evaluated: o(7—~p—v'v'n)=110+40 nb. 9 refs.; 3 


figs. 
10733 


(INIS-RU-362, pp. 23-57) Characteristics of QCD-jets 
at VLEPP. Azimov, Ya.|. (AN SSSR, Leningrad (Russian Federa- 
tion). inst. Yadernoj Fiziki); Dokshitzer, Yu.L.; Knoze, V.A.; Troyan, 
S.1. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 


ergij. 1992. 194p. (CONF-9206427—: 2. working meeting on 
physics at VLEPP, Protvino (Russian Federation), 2 Jun 1992). In 
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Proceedings of 2. Working meeting ‘Physics at VLEPP’. V.1: Vol- 
ume 1. Order Number DE94616200. Source: OSTI; NTIS (US 
Sales Only); INIS. 

QCD properties of hadron distributions in quark jets produced in 
e*e~ —qq-bar and in gluon jets produced in hard -+-y scattering arc 
discussed. Measurements of energy spectra for identified hadron 
species are shown to be necessary for testing the local hadron- 
topatron duality of hadronization process. The effects of colour 
fluxes in 3-jet events of E"e- —qq-barq are considered. Measure- 
ments of a dependence on the hadron mass or on the transverse 
momentum out of the event plane would help one to confirm the 
key role of perturbative QCD in the famous 'string effect’. 35 refs.; 
11 figs. 


10734 (INIS-RU-362, pp. 73-85) Probing the heavy Higgs 
sector via yy—W,*W,~, Z,Z, and HH at a TeV photon linear 
collider. Boos, E.E. (Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki); Jukia, G.V.; Pirogov, Yu.F. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 194p. (CONF- 
9206427-: 2. working meeting on physics at VLEPP, Protvino 
(Russian Federation), 2 Jun 1992). In Proceedings of 2. Working 
meeting ‘Physics at VLEPP’. V.1: Volume 1. Order Number 
DE94616200. Source: OSTI; NTIS (US Sales Only); INIS. 

The one-loop amplitudes of the enhanced electroweak strength, 
Q(g*My2/My?) or Q(g*s/My*), are calculated for the reactions 
yy—Z_Z., Wi*W.-, HH in the limit s,;My2>>My*. It is found that 
the Z,Z, production cross section seems to be sufficiently large to 
establish a signal for the heavy Higgs boson M,,>1 TeV at TeV ++ 
collider. Also it is shown that the Higgs pair production cross sec- 
tion is measurable and is sensitive to the Q(1) triple-Higgs coupling 
variation. 20 refs.; 3 figs. 


10735 (INIS-RU-362, pp. 131-141) Heavy quarks and J/?- 
particles production in e,y-interactions and photon structure 
function. Zotov, N.P. (Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki); Saleev, V.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1992. 194p. (In Russian). (CONF- 
9206427—: 2. working meeting on physics at VLEPP, Protvino 
(Russian Federation), 2 Jun 1992). In Proceedings of 2. Working 
meeting ‘Physics at VLEPP’. V.1: Volume 1. Order Number 
DE94616200. Source: OSTI; NTIS (US Sales Only); INIS. 

The contribution is calculated of the photon structure function in 
the cross sections of heavy quark and J/¥ particle production in e-y 
interactions at the VLEPP energies (,/s=50-2000 GeV) with utiliza- 
tion of different approximations. It is shown that in the studied 
energy range the contribution, connected with the photon structure 
function, may exceed the contribution of the direct two-photon 
mechanism. 16 refs.; 9 figs. 


10736 (INIS-RU-362, pp. 169-181) Analytical calculation of 
the corrections to the final state with cutting for the 
ete — heavy fermions reaction. Arbuzov, A.B. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation)); Bardin, D.Yu.; 
Lyajke, A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1992. 194p. (in Russian). (CONF-9206427-: 2. 
working meeting on physics at VLEPP, Protvino (Russian Federa- 
tion), 2 Jun 1992). In Proceedings of 2. Working meeting ‘Physics 
at VLEPP’. V.1: Volume 1. Order Number DE94616200. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Analytical results are presented for corrections to the final states 
for the differential and total cross sections of the ete~ —heavy 
fermions reaction. When integrating by the phase space is intro- 
duced the cutting in the photon energy. Obtained results are 
considered in the cases of 7, b and t quarks production. 
Corrections to the final states are changed substantially on the su- 
perposition of cutting in the photon energy. All obtained results are 


easily applicable and to the theory with some neutral intermediate 
bosons. 8 refs.; 7 figs. 





10737 (INIS-RU-362, pp. 182-188) Chance to use W-decay 
lepton channels for width determination. |vkin, A.V. (AN Kaza- 
khskoj SSR, Alma-Ata (Kazakhstan). Inst. Fiziki Vysokikh Ehnergij); 
Kukhto, T.V.; Kuraev, E.A. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 194p. (CONF- 
9206427-—: 2. working meeting on physics at VLEPP, Protvino 
(Russian Federation), 2 Jun 1992). In Proceedings of 2. Working 
meeting ‘Physics at VLEPP’. V.1: Volume 1. Order Number 
DE94616200. Source: OSTI; NTIS (US Sales Only); INIS. 

The process of W*W~-production at e*e~-collisions as well as 
the process of single W-boson production in -ye-collision with sub- 
sequent W-decay via lepton channel have been considered. Due to 
resonance nature of W-boson propagator in an intermediate state, 
lepton output has a sharp rise in the region of W-boson production 
threshold. Lepton-inclusive cross-sections have been calculated. It 
is shown that measurement of 'smearing’ of lepton distribution due 
to W-boson resonance nature would give quite reliable information 
on the ratio of the W-boson total width to its mass. Influence of ra- 
diation corrections on this distribution is analysed. 5 refs.; 1 fig. 


10738 (INIS-RU—363, pp. 24-36) Process of e*e—-small an- 
gle scattering. Kuraev, Eh.A.; Lipatov, L.N.; Merenkov, N.P. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1992. 171p. (In Russian). (CONF-9206427-: 2. working 
meeting on physics at VLEPP, Protvino (Russian Federation), 2 
Jun 1992). In Proceedings of 2. Working meeting ‘Physics at 
VLEPP’. V.2: Volume 2. Order Number DE94616167. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Differential cross section of ete~ low angel scattering process is 
studied. It is proved that all diagrams with two and more than two 
photons in the t-channel can be omitted when calculating radiation 
corrections. 11 refs.; 8 figs. 


10739 (INIS-RU-363, pp. 37-50) Asymmetry in elastic and 
inelastic electron-polarized proton scattering. Kukhto, T.V. (Be- 
lorusskij Gosudarstvennyj Univ., Minsk (Belarus)); Kuraev, Eh.A.; 
Sazonov, A.A.; Panov, S.N. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1992. 171p. (in Russian). 
(CONF-9206427—: 2. working meeting on physics at VLEPP, 
Protvino (Russian Federation), 2 Jun 1992). In Proceedings of 2. 
Working meeting ’Physics at VLEPP’. V.2: Volume 2. Order Num- 
ber DE94616167. Source: OSTI; NTIS (US Sales Only); INIS. 
Asymmetry is determined by the interference of amplitudes of 
the first or second Born approximation. Its measurement can num- 
ber of partons in a proton polarized transversely the scattering 
plane. In case of elastic scattering, it grows from the values of 1% 
magnitude up to ~10% as electron energy increases from 1 up to 
30 GeV while in case of inelastic scattering it does not depend on 
energy and has the order of magnitude of 1%. 8 refs.; 4 figs. 


10740 (INIS-RU-363, pp. 51-62) Polarizations in e*e-, ep 
and pp(p-barp) colliders and search for new physics. Arestov, 
Yu.l. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij); Nurushev, S.B. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1992. 171p. (CONF-9206427-: 2. working 
meeting on physics at VLEPP, Protvino (Russian Federation), 2 
Jun 1992). In Proceedings of 2. Working meeting ‘Physics at 
VLEPP’. V.2: Volume 2. Order Number DE94616167. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The polarized colliding beams are potentially a powerful tool in 
search for new physics at super high energies. Especially it is true 
for e;*e;—-beams with transverse polarizations because they will 
allow to operate with the total production cross sections of such 
particles as excited electron and the SUSY particles. 14 refs.; 7 
figs.; 1 tab. 


10741 (INIS-RU-363, pp. 63-66) On possibility of obtaining 
information on spin structure of hadrons at high energies by 
the way of comparison of pp(pp-bar)-data with electro- and 
photoproduction of hadrons. Babaev, Z.R. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
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(Russian Federation). Inst. Fiziki Vysokikh Ehnergij); Shchelkachev, 
A.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1992. 171p. (in Russian). (CONF-9206427-: 2. working 
meeting on physics at VLEPP, Protvino (Russian Federation), 2 
Jun 1992). In Proceedings of 2. Working meeting ‘Physics at 
VLEPP’. V.2: Volume 2. Order Number DE94616167. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report is aimed at emphasizing a necessity to describe spin 
states of quarks and gluons in hadron by density matrix instead of 
distribution functions. Such an approach allows to eliminate contra- 
dictions which arise when describing reactions of hadrons polarized 
normably to the scattering plane of the distribution function is used 
to describe parton spins. Certain peculiarities of calculating quark- 
quark amplitudes for two different interaction mechanisms are 
highlighted. In the first case common formulae of quantum chromo- 
dynamics are used; in the second case - assumption on the 
presence of a fluctuating vacuum gluon field, and in an effective la- 
grangian, which describes quark interactions under large transfers - 
a new member of anomalous magnetic moment type is added. 11 
refs. 


10742 (JINR-E—1-92-344) Drell-Yan lepton pair production 
in antiproton annihilation for searching of the four-quark 
states. Bannikov, A.V.; Gornushkin, Yu.A.; Kopelevich, V.Z.; 
Krumshtejn, Z.V.; Sapozhnikov, M.G. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1992. 10p. Order Number DE94612490. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is proposed to look for 4-quark systems formed in the Drell- 
Yan processes of antiproton annihilation. 12 refs.; 5 figs. 


10743 (JINR-E-2-92-385) Spin phenomena in elastic pro- 
cesses. Chaviejshvili, M.P. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1992. 10p. Order 
Number DE94612487. Source: OSTI; NTIS (US Sales Only); INIS. 
The spin phenomena in elastic processes are derived. 26 refs. 


10744 (JINR-E-2-92-520) New formulation of the unitary 
and analytic VMD model of nucleon electromagnetic structure. 
Dubnicka, S.; Dubnickova, A.Z.; Strizenec, P. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1992. 26p. Order Number DE94612495. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A new unitary and analytic VMD model of the nucleon electro- 
magnetic structure dependent only on eight free parameters with 
clear physical meaning is presented. 24 refs.; 4 figs.; 1 tab. 


10745 (JINR-E-3-92-484) Does the neutron-electron scat- 
tering length change with the interresonance interference 
taken into account?. Aleksandrov, Yu.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1992. 6p. Order Number DE94612489. Source: OST]; 
NTIS (US Sales Only); INIS. 

The results are reported of the calculation of the total cross sec- 
tion for the neutron interaction with bismuth and lead-208 nuclei by 
using S-matrix formulas taking into account interresonance interfer- 
ence. 14 refs.; 1 fig.; 1 tab. 


10746 (Juel+-2703) Dynamics of the anti pp—anti 
AAreaction 170.5 MeV above the production threshold. Zi- 
olkowski, M. Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Kernphysik; Uniwersytet Jagiellonski, Cracow (Poland). Inst. 
Fizyki. Dec 1992. 128p. (In German). Order Number DE94746036. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the present thesis the anti pp — anti AA reactions was stud- 
ied at an antiproton momentum of 1.9185 GeV/c (,/s = 2.402 GeV 
or e = 170.5 MeV). At the high statistics of 36977 analyzed anti AA 
events total and differential cross section, polarization, and spin- 
correlation coefficients were studied. The total cross section lies 
with 88+1 yb within the values known in this energy range, but is 
distinguished by an essentially small error and teaches that the 
strong increasement of the total cross sections at the threshold 
goes over into a flat distribution from about 1.6 GeV/c. The high 
statistics of the experiment allowed a precise determination of the 
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differential cross section. The polarization in the present measure- 
ment shows only in the region around cos 6* = 0.5 (corresponds to 
60 or t’ = 0.35) essentially negative values. The positive part ob- 
served at the reaction threshold is here now essentially smaller in 
the amplitude and essentially earlier in the zero passage. For an- 
gles larger than 90 the present data show more a positive 
polarization behaviour. In this thesis the determination of the spin- 
correlation coefficient was intensively analyzed. (orig./HSl) 


10747 (Juel-2734) A meson-theoretical model for the 
gtpinteraction and the «NN form factor. Janssen, G. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik. Feb 1993. 137p. (in German). Order Number DE94738656. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the successful description of a7 interaction within the 
meson exchange framework we extend our model to a further 
meson-meson process, the zp interaction. In comparison with az 
interaction several new aspects appear in the zp system. Besides 
other points the main new aspect is due to the instability of the p- 
meson, which induces a transition of the zp system into a 37 
system. A realistic model for the zp interaction should take into ac- 
count coupling to this three-particle channel and thus requires 
application of the complicated three-body formalism. Having ob- 
tained the xp T-matrix we first investigate the LY’ = S"' partial 
wave, i.e. the A;-channel. Here, p-exchange provides the dominant 
exchange contribution; however, it is definitely necessary to include 
the genuine A,-pole term. The detailed investigation of the structure 
of the resulting T-matrix provides an explanation for discrepancies 
existing in the interpretation of different experimental data sets. As 
a first application of our zp interaction model we investigate the 
aNN vertex. We consider the meson cloud part of the vertex exten- 
sion by calculating loop corrections to the pointlike vertex. It turns 
out that the formfactor is rather soft in our calculation (A, nn ~ 
1.0GeV; monopole parametrization). For this result the inclusion of 
the zp interaction is quite important, because it leads to a remark- 
able shift in the formfactor towards lower cut-off masses. (orig.) 


10748 (Juel+-2771) A microscopic model for correlated 
27exchange model in free nucleon-nucleon scattering and in 
nuclear matter. Kim, Hyun-Chul. Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Kernphysik; Bonn Univ. (Germany). 
May 1993. 129p. Order Number DE94738900. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A microscopic model for the N anti N-+27 amplitude has been 
constructed based on nucleon and delta-isobar exchange, which in 
the pseudophysical region (4 m,2<t<50 m,*) roughly agrees with 
information obtained by analytic continuation of empirical +N and 
ax data. Starting from these amplitudes, the correlated 2 a ex- 
change contribution to the NN interaction has been derived using 
dispersion theoretic methods. It turns out that, in high partial 
waves, this contribution is considerably larger (by about 20%) com- 
pared to the effective o’- and p-exchange used in the full Bonn 
potential. As a consequence, it turned out that a quantitative de- 
scription of high NN partial wave phase shifts definitely favors a 
somewhat smaller «NN coupling constant, in agreement with re- 
cent findings in an empirical analysis by the Nijmegen group. The 
prediction of low NN partial wave phase shifts has been presented, 
being compared with empirical NN data. In addition to free NN 
scattering, medium modifications of the o channel in the NN poten- 
tial have been studied. These modifications arise from a change in 
the zz rescattering through the in-matter pion dispersion relation. 
We also have considered the possibility of dropping meson masses 
as suggested by QCD sum rules. (orig.) 


10749 (KEK-PROC-93-2) Proceedings of the workshop on 
TRISTAN physics at high luminosities. Yamauchi, Masanori 
(ed.). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Apr 1993. 310p. (CONF-9212108-: Workshop on TRIS- 
TAN physics at high luminosities, Tsukuba (Japan), 15-16 Dec 
1992). Order Number DE94737969. Source: OSTI; NTIS; INIS. 
This publication is the collection of the papers presented at the 


title meeting. The 27 of the presented papers are indexed individu- 
ally. (J.P.N.). 


10750 (LAL—93-04) A study of the beauty mesons oscilla- 
tions by analysis of their time evolution with the Delphi 
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detector at LEP. Chaussard, L. Paris-11 Univ., 91 - Orsay 
(France). Lab. de |’Accelerateur Lineaire; Paris-11 Univ., 91 - Or- 
say (France). May 1993. 115p. (in French). Order Number 
DE94614616. Source: OSTI; NTIS (US Sales Only); INIS. 

Oscillations of B°, and B°, mesons have been studied at LEP 
with the Delphi detector. In the Standard Model, the oscillation fre- 
quencies are linked with CP violation parameters, and the interest 
of their determination is presented in the first part. To reach a di- 
rect measurement of these oscillation frequencies, the B proper 
time is reconstructed on an event-by-event basis. After a descrip- 
tion of the Delphi detector, the event selection and the algorithms 
used to reconstruct their geometrical and energetic characteristics 
are presented. The energy reconstruction allows to measure the b 
quark fragmentation function. Then, using one million hadronic Z° 
decays, a measurement of the B°, oscillation frequency is derived 
from the selection of 240 events containing in opposite 
hemispheres two high p; same sign leptons, one of them being ac- 
companied by a D meson partially reconstructed in three charged 
tracks. Finally, a combined study of kaon-lepton correlations and 
dilepton events shows which limit could be set in the near future 
on the value of the B°, oscillation frequency. 


10751 (LAL—93-09) A new method for the measurement of 
the 7 polarization. Application to the 7—a,,, channel in the 
ALEPH experiment. Duflot, L. Paris-11 Univ., 91 - Orsay (France). 
Lab. de l’Accelerateur Lineaire; Paris-11 Univ., 91 - Orsay 
(France). 3 May 1993. 196p. (In French). Order Number 
DE94612494. Source: OSTI; NTIS (US Sales Only); INIS. 

In each decay channel, one can define from the available 
observables a single variable, denoted w which contains all the in- 
formation on the 7 polarization. Using the w variable allows to take 
into account the six available observables in the +—a,v channel 
and gives rise to an important improvement of the sensitivity of this 
channel to the 7 polarization. The 7 polarization is thus measured 
in the a,v channel, with the decay of the a; into three charged pi- 
ons. Results are given. 


10752 (LAPP-EXP-—92-04) Heavy and light meson spec- 
troscopy with an internal target at SuperLEAR. Poulet, M. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Dec 1992. 20p. (CONF-9209122-: 2. bi- 
ennial conference on low-energy antiproton physics (LEAP-2), 
Courmayeur (Italy), 14-19 Sep 1992). Order Number DE94614591. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The SuperLEAR project consists of a dedicated high current p- 
bar ring at CERN. It is proposed to search for the missing cc-bar 
charmonium states and for exotic charmonium states containing a 
valence gluon (cc-barg hybrids) by measuring their excitation as 
a function of p-bar momentum, specifically p-barp—cc- 
barg—mesons, in exclusive final states which contain either JAY 
(—ete-) or n. (yy) associated with one or several mesons (7°, 
n, 7’, w), and leading to several detected photons. It is aiso pro- 
posed to search for new varieties of exotic light mesons (glueballs, 
hybrids and multiquark states) in the rather unexplored 2-3 GeV 
mass range by studying p-barp annihilation at a fixed p-bar mo- 
mentum into exclusive final states involving neutral mesons (n, 7’, 
w) and leading also to several detected photons. (author) 62 refs.; 
4 figs.; 2 tabs. 


10753 (LPCC-T—93-01) Experimental study of the lateral 
flow during collisions of **Ar+7’ Al up to 95 MeV per nucleon. 
Angelique, J.C. (Caen Univ., 14 (France). Lab. de Physique 
Corpusculaire). Caen Univ., 14 (France). Lab. de Physique Corpus- 
culaire. Mar 1993. 134p. (In French). Order Number DE94614592. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The flow study in terms of energy and impact parameter is 
achieved with a global variables analysis in Ar 36 on Al 27 colli- 
sions from 55 to 95 MeV per nucleon. The experiment was 
performed at Ganil using the Mur and Tonneau 47 multidetectors 
of charged particles and fragments. The experimental set-up is de- 
scribed in detail, as well as the different steps leading to the 
measure of the flow parameter: selection of well characterized 
events, estimation of impact parameter, determination of reaction 
plane, ... The experimental results are compared to those of recent 
theoretical models such as BUU, LVUU and QMD. This comparison 





gives information on the equation of state (incompressibility modu- 
lus) and the nucleon-nucleon cross section in nuclear matter onn. 


10754 (LUND-MPH-93-07) Resonant modes in the nuclear 
medium and nucleus-nucleus collisions. Helgesson, J. Lund 
Univ. (Sweden). Dept. of Mathematical Physics. Aug 1993. 27p. 
Order Number DE94614594. Source: OSTI; NTIS; INIS. 

The properties of the Delta-reso:ance are investigated in infinite 
nuclear matter, in the semi-infinite slab model and in charge ex- 
change reactions on a finite nucleus. Also nuclear fragmentation 
and interferometry experiments have been analysed. In infinite nu- 
clear matter the decay of the A-resonance into a nucleon and a 
general epir-iscepin mode consisting of pions (p-mesons), NN~' 
and AN~" states is calculated. For the case of no width of the As 
in the spin-isospin mode, partial contributions to the A-width from 
different A-decay channels are presented. The decay of the spin- 
isospin mode at a nuclear surface is studied, taking into account 
the in-medium properties of the A. In the semi-infinite slab model 
the contributions to the total surface response from different decay 
channels NN, Nz,7 in (p,n) and (He,T) reactions, are calculated. 
Good qualitative agreement with recent exclusive experiments is 
achieved. The A-nucleus optical potential from microscopic calcula- 
tions in nuclear matter is used to study the effects of its energy 
dependence in (p,n) and ($He,T) reactions. The neutron or triton 
spectrum is calculated via response function of a finite nucleus. 
Only very small effects, 1-2%, were found for the (?He,T) reaction. 
The emission of low energy (1A to 6A MeV) medium size (Z=3-12) 
fragments in 1©0+97Al reactions at 94A MeV, has been studied. 
The numerical implementation normally used to simulate the BUU 
equation has been used to construct a more classical cascade 
model that could also give fragment distributions. With this model 
the gross features of the experimental data have been reproduced. 
Small angle pp-, nn- and pn-correlation functions from 30A 
“Ar+'®7Au reactions have been studied using evaporation, BUU 
and BUU+evaporation as sources for generating ‘free’ particles. 
Also here the gross features were reproduced. 32 refs. 


10755 (LU-TP—93-8) Searches for new particles using cone 
and cluster jet algorithms: a comparative study. Seymour, M.H. 
Lund Univ. (Sweden). Dept. of Theoretical Physics. Jun 1993. 24p. 
Order Number DE94614623. Source: OSTI; NTIS; INIS. 

We discuss the reconstruction of the hadronic decays of heavy 
particles using jet algorithms. The ability to reconstruct the mass of 
the decaying particle is compared between a traditional cone-type 
algorithm and a recently proposed cluster-type algorithm. The spe- 
cific examples considered are the semileptonic decays of a heavy 
Higgs boson at ,/s = 16 TeV, and of top quark-antiquark pairs at 
Vs = 1.8 TeV. We find that the cluster algorithm offers consider- 
able advantages in the former case, and a slight advantage in the 
latter. We briefly discuss the effects of calorimeter energy resolu- 
tion, and show that a typical resolution dilutes these advantages, 
but does not remove them entirely. 


10756 (LU-TP—93-10) HERWIG for Hadron-Hadron physics. 
Seymour, M.H. Lund Univ. (Sweden). Dept. of Theoretical Physics. 
May 1993. 27p. Order Number DE94614593. Source: OSTI; NTIS; 
INIS. 

HERWIG is a general-purpose particle physics event generator, 
which includes the simulation of any combination of hard lepton, 
hadron or photon scattering and soft hadron-hadron collisions in 
one package. It uses the parton-shower approach for initial-state 
and final-state QCD radiation, including colour coherence effects 
and azimuthal correlations both within and between jets. This arti- 
cle describes HERWIG version 5.6, and gives a brief review of the 
physics underlying HERWIG, with particular emphasis on hadron- 
hadron collisions. Details are given of the input and control 
parameters used by the program. 


10757 (LU-TP-93-22) Deuteron production in et*e-- 
annihilation. Gustafson, G.; Haekkinen, J. Lund Univ. (Sweden). 
Dept. of Theoretical Physics. Sep 1993. 10p. Order Number 
DE94614566. Source: OSTI; NTIS; INIS. 

We argue that in e+e—-annihilation (including v-decay) deuteron 
production should be given by the overlap of the deuteron wave 
function with the wave function of a pn-pair. The production rate 
depends sensitively upon the size of the production region. Taking 
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into account the strong correlation between protons and neutrons, 
experimental results for v-decay are consistent with the size ex- 
pected in the Lund string fragmentation model. A prediction is 
given for the deuteron production in Z-decay. 


10758 (MPI-PhE—93-02) Measurement of the ete- annihila- 
tion into the 4-leptonic final states ete-e*e~, e*e~ u*-, and 
pty pty on the Z° resonance. Lehner, D. Max-Planck-institut 
fuer Physik, Muenchen (Germany). Werner-Heisenberg-institut; 
Muenchen Univ. (Germany). Fakultaet fuer Physik. Jan 1993. 
117p. (In German). Order Number DE94738773. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this thesis results are presented, which are based on data, 
which were taken up with the detector of the ALEPH collaboration 
at the e*e~ storage ring LEP in Geneva in the years 1990 and 
1991. At c.m. energies between 88.25 GeV and 94.25 GeV the 
three reactions ete~—yty-pty-, ete-— ete-ptp- and 
ete-— e*te-ete were studied. After subtraction of the back- 
ground from the ALEPH date the following N®*P /u,,~ u*u—= 4.88 
+ (2.24) stat N°P /ete- pty = 24.1 (5.1) stat + (0.16) sys and 
N&P /ete—ete- = 10.4 + (4.1 stat) + (0.44) sys results, while the 
event numbers expected according to the standard model are 
given by Nie /y+p-ptpy- = 3.46 (0.04) stat + (0.42) sys Nteo / 
ete-pty- = 14.48 + (0.19) stat + (1.97) sys and Ntmeo / 
ete-ete— = 12.24 + (0.21) stat + (1.46) sys. An X? test shows a 
confidence level of 30% for the hypothesis of the description of the 
data by the standard model of the electroweak interactions. Fur- 
thermore the invariant masses of the lepton pairs of the three final 
states studied were analyzed and a test of the universality of the 
photoproduction of electron and muon pairs was performed. The 
each measured data are in accordance with the predictions of the 
standard model. (orig/HSI) 


10759 (MPI-PhE-93-09) Evidence for the anti B,° meson 
in Z decays at the ALEPH detector. Schroeder, J. 
Max-Planck-institut fuer Physik, Muenchen (Germany). Werner- 
Heisenberg-Institut; | Technische Univ. Muenchen, Garching 
(Germany). Fakultaet fuer Physik. Mar 1993. 103p. (In German). 
Order Number DE94738777. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the framework of the standard model of elementary particle 
physics it is expected that in the nature arbitrary quark-antiquark 
combinations of the six different quark types (t, b, c, s, u, d) are 
observable, so also the anti B°, meson, a bound state of a b and 
a anti s quark. In the present thesis the existence of this hitherto 
not observed meson is detected by means of its semileptonic de- 
cay anti B°, —D,*XI- anti v. For this about 420,000 Z° boson 
decays, which were taken up by the ALEPh detector at the ete~- 
storage ring LEP at the CERN in the years 1990/91, were 
searched for D,*|~-combinations. The Ds mesons were thereby 
detected via the decay chain D, — ¢x—*+ ¢ — K—+K—. Kinemati- 
cal cuts, which suppress the physical background from decays of 
the light B mesons, make the extraction of a signal of 12.8 + 4.0 
events possible. This signal can only with a probability P = 0.0421 
0,0846/0.0000% result from fluctuations of the physical and combi- 
natorical background. The result can by this be considered as 
evidence for the existence of the anti B,°. The error regards the 
possible, hitherto not confirmed existence of the decay of the light 
B meson B — D,*KI~- anti v. From the height of the signal the 
branching ratio fsxP( anti B°, — D.Xlv) = 1,40 + (0,54)stat. + 
(0,30)syst. + 0,00 /0,27 can be determined. Herteby is f; the prob- 
ability to produce in the fragmentation of s anti s pair, P( anti B°, 
— DsXlv) the semileptonic branching ratio f the anti B°,. The last 
error results again from the possible existence of the decay B — 
D®*,KI— anti v. (orig.) 


10760 (PCCF-T-92-04) A study of composite models at 
LEP with ALEPH. Badaud, F. Clermont-Ferrand-2 Univ., 63 - 
Aubiere (France). Lab. de Physique Corpusculaire; Clermont- 
Ferrand-2 Univ., 63 - Aubiere (France). Apr 1992. 113p. (in 
French). Order Number DE94614567. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Tests of composite models are performed in e+ e- collisions in 
the vicinity of the Z° pole using the ALEPH detector. Two kinds of 
substructure effects are searched for: deviations of differential 
cross section for reactions e+ e~ — It I- and e+ e~ — 7 + from 
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standard model predictions, and direct search for excited neutrino. 
A new interaction, parametrized by a 4-fermion contact term, cell, 
is studied in lepton pair production reactions, assuming different 
chiralities of the currents. Lower limits on the compositeness scale 
A are obtained by fitting model predictions to the data. They are in 
the range from 1 to a few TeV depending on model and lepton 
flavour. Researches for the lightest excited particle that could be 
the excited neutrino, are presented. 


10761 (PCCF-T-92-10) Single photon cross-section mea- 
surements with the ALEPH detector: determination of the 
number of neutrinos. El Fellous, R. Clermont-Ferrand-2 Univ., 63 
- Aubiere (France). Lab. de Physique Corpusculaire; Clermont- 
Ferrand-2 Univ., 63 - Aubiere (France). Oct 1992. 159p. (In 
French). Order Number DE94614577. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work has been achieved within the ALEPH experiment in- 
stalled on the electron-positron collider LEP at CERN, in order to 
determine the number of light neutrino species, a free parameter of 
the Standard model. To perform the measurements, a method 
based on single photon final states is chosen, where neutrino- 
antineutrino pair is undetected. The cross-section of such a 
process is almost proportional to the number of neutrino species. 
Such events are selected according to criteria which reject back- 
ground not coming from electron-positron interactions. Other 
background contributions have been estimated using detailed simu- 
lations. The signal-background separation is improved by a 
maximum of likelihood method. From the signal cross-section, a 
number of neutrino species of 2.65 + 2*(0.20) is derived. 


10762 (SLAC-PUB-6400) Quantum-mechanical suppres- 
sion of bremsstrahlung. Becker-Szendy, R. (Stanford Linear 
Accelerator Center, Menio Park, CA (United States)); Anthony, P.; 
Bosted, P. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Dec 1993. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract AC03-76SF00515 
W-7405-ENG-48. NSF-PHY-9113428; NSF-PHY-9114958. (CONF- 
930767—1: 21. annual SLAC Summer Institute on particle physics: 
spin structure in high-energy processes; 23. international sympo- 
sium on multiparticle dynamics, Stanford, CA (United States); 
Aspen, CO (United States), 26 Jul - 6 aug 1993; 13-17 sep Order 
Number DE94005223. Source: OSTI; NTIS; INIS; GPO Dep. 

We have studied quantum-mechanical suppression of 
bremsstrahlung of low-energy 1-500 MeV photons from high- 
energy 25 GeV electrons. We measured the LPM effect, where 
multiple scattering of the radiating electron destroys coherence re- 
quired for the emission of low-energy photons, and the dielectric 
effect, where the emitted photon traveling in the radiator medium 
interferes with itself. For the experiment, the collaboration devel- 
oped a novel method of extracting a parasitic low-intensity 
high-energy electron beam into the fixed target area during normal 
SLC operation of the accelerator. The results agree quantitatively 
with Migdal’s calculation of the LPM effect. Surface effects, for 
which there is no satisfactory theoretical prediction, are visible at 
low photon energies. For very thin targets, the suppression disap- 
pears, as expected. Preliminary results on dielectric suppression of 
bremsstrahlung are in qualitative agreement with the expectation. 


10763 (UWThPh-1993-8) Neutrino propagation in matter 
and electromagnetic fields. Grimus, W.; Scharnagl, T. Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik. 30 Mar 1993. 17p. 
Order Number DE94614578. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The neutrino propagation equations employed for possible solu- 
tions of the solar neutrino problem are reviewed and _ their 
derivation with the help of a Foldy-Wouthuysen transformation is 
discussed. The difference in the treatment of Dirac and Majorana 
neutrinos is particularly emphasized. (authors). 
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Refer also to citation(s) 10158, 10183, 10686, 10705, 10708, 
10710, 10711, 10712, 10713, 10720, 10721, 10724, 10729, 10738, 
10741, 10785, 10813, 10828 


10764 (BUDKERINP-92-59) Baryonic currents and their 
correlators in the heavy quark effective theory. Grozin, A.G.; 
Yakovlev, O.1. AN SSSR, Novosibirsk (Russian Federation). Inst. 
Yadernoj Fiziki. 1992. 26p. Order Number DE94612496. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The heavy-quark effective theory currents with the quantum 
numbers of the ground state baryons are discussed. One-loop 
anomalous dimensions are calculated, and exact one-loop match- 
ing to QCD currents is found. Two-point correlators of these 
currents are calculated taking into account d<9Q terms of the OPE. 
Sum rules for heavy baryons Ag and <*qg are analyzed. Three- 
point correlators of two baryonic currents and a heavy-heavy 
velocity changing current are calculated with the same accuracy. 
The baryonic Isgur-Wise form factors are estimated from the corre- 
sponding sum rules. 27 refs.; 7 figs. 


10765 (BUDKERINP-92-92) Constrained instanton and 
baryon number non-conservation at high energies. Sil'vestrov, 
P.G. AN SSSR, Novosibirsk (Russian Federation). Inst. Yadernoj 
Fiziki. 1992. 30p. Order Number DE94612497. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The main subject of this paper is the calculation of corrections to 
instanton action AS~(mp)*log(mp)/g* (p is the intanton radius) in 
the SU(2) Yang-Mills theory. The total cross section for baryon 
number violating processes at high energies is usually 
parametrized as ctatxexp(4z/aF(e)), where a=g*/4r, e=,/s/Ep, 
Eo=,/67Mw/a. In the present paper the third nontrivial term of the 
F(e) expansion is obtained. The unknown correction to F(e) are ex- 
pected to be of the order of «®/5. The total cross section is 
extremely sensitive to the value of single instanton action. For suffi- 
ciently heavy Higgs boson the p-dependent part of the instanton 
action is changed drastically. 21 refs.; 1 fig. 


10766 (FNAL/C—93/396-E) Measurement of the W mass in 
the DO detector. Zhu, Qiang (New York Univ., NY (United States). 
Dept. of Physics). DO Collaboration. Fermi National Accelerator 
Lab., Batavia, IL (United States). Dec 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-9310247-8: 9. workshop on proton-antiproton 
collider physics, Tsukuba (Japan), 18-22 Oct 1993). Order Number 
DE94006002. Source: OSTI; NTIS; INIS; GPO Dep. 

We report the results of a preliminary analysis of the W — ev 
decays observed in 14 pb~' of data taken during the Fermilab 
Tevatron Run I(a). After normalizing the mass scale to the Z mass 
measured at LEP, we find a value for the W mass of 79.86 + 
0.16(stat) + 0.20(syst) + 0.31(scale) GeV. The method for extract- 
ing the W mass and the details of the error analysis are presented 
and discusses. 


10767 (INIS-RU-362, pp. 10-22) Physics of t-quarks on the 
future ete colliders. Slabospitskij, S.R. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij). Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 194p. (In 
Russian). (CONF-9206427—: 2. working meeting on physics at 
VLEPP, Protvino (Russian Federation), 2 Jun 1992). In Proceed- 
ings of 2. Working meeting ‘Physics at VLEPP’. V.1: Volume 1. 
Order Number DE94616200. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Some aspects of the t-quarks physics in e*e~ interactions are 
considered. Review is carried out of possible elaborated investiga- 
tions of t-quarks properties: mass, width, weak interaction 
parameters etc. The conclusion is made that t-quarks physics 
investigations in experiments in e*e~ linear colliders open very in- 
teresting possibilities for new physics studying. 10 refs.; 6 figs. 


10768 (INIS-RU-362, pp. 58-68) Isoscalar vector bosons at 
LEP Il and VLEPP. Gershtejn, S.S. (Gosudarstvennyj Komitet po 





Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij); Obraztsov, V.F.; Sheviyagin, 
M.V.; Likhoded, A.A.; Yushchenko, O.P. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 194p. (CONF- 
9206427-: 2. working meeting on physics at VLEPP, Protvino 
(Russian Federation), 2 Jun 1992). In Proceedings of 2. Working 
meeting ‘Physics at VLEPP’. V.1: Volume 1. Order Number 


DE94616200. Source: OSTI; NTIS (US Sales Only); INIS. 

The phenomenological manifestations of the additional T boson 
arising in the models with the composite structure of electroweak 
interactions are studied for the process ete —ff-bar and 
e*e-—W*tW- at the LEP Il and VLEPP energies. 20 refs.; 3 figs. 


10769 (INIS-RU-362, pp. 95-108) Signals of new neutral 
gauge bosons in e*e~—W*W- at VLEPP. Pankov, AA. 
(Gomel’skij Politekhnicheskij Inst., Gomel (Belarus)). Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. 194p. 
(CONF-9206427-: 2. working meeting on physics at VLEPP, 
Protvino (Russian Federation), 2 Jun 1992). In Proceedings of 2. 
Working meeting ‘Physics at VLEPP’. V.1: Volume 1. Order Num- 
ber DE94616200. Source: OSTI; NTIS (US Sales Only); INIS. 

The possible manifestations of new physics indirect effects in the 
annihilation process of W pair production has been studied. It was 
shown that the sensitivity of cross section to such kind of effects 
significantly increases with energy in certain kinematical regions 
due to the enhancement mechanism. It is applied that mechanism 
to study indirect effects of a heavy E¢Z’ for longitudinally polarized 
e+ beams at energies typical of planned next-generation colliders, 
such as VLEPP (,/s>500 GeV). The sensitivity of cross sections 
to the Z-Z’ mixing angles or alternatively to the Z’ mass is as- 
sessed. It is found that the limits on the mixing angle could be 
imported to a few x 10~* rad, or equivalently those for the Z’ mass 
to ~5-10 TeV. 17 refs.; 6 figs. 


10770 (INIS-RU-362, pp. 109-116) Z’ and W’ bosons in ye 
reaction. Dajneko, A.V. (AN Belorusskoj SSR, Minsk (Belarus). 
Inst. Fiziki); Satsunkevich, |I.S. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1992. 194p. (In Russian). 
(CONF-9206427-: 2. working meeting on physics at VLEPP, 
Protvino (Russian Federation), 2 Jun 1992). In Proceedings of 2. 
Working meeting ’Physics at VLEPP’. V.1: Volume 1. Order Num- 
ber DE94616200. Source: OSTI; NTIS (US Sales Only); INIS. 

Preliminary analysis is carried out of possibilities of the VLEPP 
first stage in direct search for additional Z’ and W' bosons in ey in- 
teractions. It is shown that the VLEPP first stage (,/s=500 GeV) 
has good possibilities for Z’ and Z, bosons, if their masses does 
not exceed 490 GeV. 11 refs.; 8 figs.; 1 tab. 


10771 (INIS-RU-—362, pp. 117-130) Search for new neutral 
vector bosons on e*te~ colliders with polarized beams. 
Likhoded, A.A. (SO RAN. Inst. Yadernoj Fiziki. Filial, Protvino 
(Russian Federation)); Sheviyagin, M.V.; Yushchenko, O.P. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1992. 194p. (In Russian). (CONF-9206427-: 2. working meeting 
on physics at VLEPP, Protvino (Russian Federation), 2 Jun 1992). 
In Proceedings of 2. Working meeting ’Physics at VLEPP’. V.1: 
Volume 1. Order Number DE94616200. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is shown that realization of the e*e~ collider with polarized 
beams and a possibility for tuning in optimal (in the sense of maxi- 
mal sensitivity to effects of new Z’ bosons) polarization state of 
e*e- beams permits to investigate the significantly greater (in 
comparison with nonpolarized beams) scaled of interactions of ele- 
mentary particle physics connected with Z’ boson existence. 4 
refs.; 6 figs.; 1 tab. 


10772 (INIS-RU-362, pp. 142-168) Analysis of interference 
effects of new neutral vector bosons in the e*e~ annihilation 
processes. Likhoded, A.A. (SO RAN. Inst. Yadernoj Fiziki. Filial, 
Protvino (Russian Federation)); Sheviyagin, M.V.; Yushchenko, 
O.P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
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SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1992. 194p. (In Russian). (CONF-9206427-: 2. working 
meeting on physics at VLEPP, Protvino (Russian Federation), 2 
Jun 1992). In Proceedings of 2. Working meeting ‘Physics at 
VLEPP’. V.1: Volume 1. Order Number DE94616200. Source: 
OSTI; NTIS (US Sales Only); INIS. 

For Es, LR, ALR, Y(Y¥,) and BESS models, forecasting existence 
of new heavy neutral vector bosons Z’, is considered a possibility 
for detection ‘direct’ effects, conditioned by the presence of Z’ bo- 
son. It is analyzed the positing of additional limitations on the 
model parameters when studying the interference y-Z’ and Z°-2’ 
contributions in the total cross sections of processes of ete —ff- 
bar (f=, quark) in the energy range of the TRISTAN, LEP, LEP2 
and VLEPP1 colliders. 25 refs.; 16 figs.; 8 tabs. 


10773 (INIS-RU-362, pp. 189-192) Method for determina- 
tion of W-boson total width. Ivkin, A.V. (AN Kazakhskoj SSR, 
Alma-Ata (Kazakhstan). Inst. Fiziki Vysokikh Ehnergij); Nazirov, 
M.T.; Kuraev, E.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). inst. 
Fiziki Vysokikh Ehnergij. 1992. 194p. (CONF-9206427-: 2. working 
meeting on physics at VLEPP, Protvino (Russian Federation), 2 
Jun 1992). in Proceedings of 2. Working meeting ‘Physics at 
VLEPP’. V.1: Volume 1. Order Number DE94616200. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new way to measure the total width of a narrow resonance by 
total cross-section is proposed. The technique is exemplified in de- 
tails in the reactions ete~ —-W*W-, ye-—Wv. 5 refs.; 1 tab. 


10774 (JINR-E-2-92-474) Gross structure of hadron and 
dibaryon resonances spectrum. Gareev, F.A.; Korovin, P.P.; 
Ratis, Yu.L.; Strokovskij, E.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1992. 
11p. Order Number DE94612498. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Simple arguments are given for the explanation: of the gross 
structure of the spectrum of hadron and dibaryon resonances 
based on the Bohr quantization rule and the correspondence prin- 
ciple. 18 refs.; 2 figs.; 10 tabs. 


10775 (JINR-E-2-92-522) Investigation of the nucleon elec- 
tromagnetic structure by polarization effects in e*e~ >NantiN 
processes. Dubnickova, A.Z.; Dubnicka, S.; Rekalo, M.P. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1992. 19p. Order Number DE94612499. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Polarization effects in e*e-->NantiN processes are investigated 
form various aspects. The sensitivity in a behaviour of the vector 
polarization components of the nucleon is demonstrated graphically 
by using two recent formulations of the unitary and analytic VMD 
model of the nucleon electromagnetic structure. 14 refs.; 4 figs. 


10776 (LAL-92-45) Erratum to on the determination of a 
mass lower limit for the Higgs boson in the presence of candi- 
date events. Grivaz, J.F.; Le Diberder, F. Paris-11 Univ., 91 - 
Orsay (France). Lab. de |'Accelerateur Lineaire. Aug 1992. [7p.] 
Order Number DE93631850. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A conceptual error is contained in the report LAL 92-23 in the 
following statement: "However, for any given v and nf, it is easy to 
derive once and for all from the a priori distribution of {e,”; k<n} 
for the signal the cut value which provides the required exclusion 
confidence level.” The restriction k<n should not be applied be- 
cause it is incompatible with a unique a priori ordering of all the 
possible experiments. Such an ordering has to be done indepen- 
dently of the observed number of events n. 


10777 (PITHA-92/33) Search for neutralinos in e*e~ reac 
tions at the L3 experiment. Starosta, R. Technische Hochschule 
Aachen (Germany). Lehrstuhl fuer Experimentalphysik 3A und 3. 
Physikalisches Inst.; Technische Hochschule Aachen (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Oct 1992. 73p. (in 
German). Order Number DE94738815. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present thesis deals with the search for neutralinos, which 
are predicted in the framework of the minimal supersymmetric 
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standard model (MSSM). The lightest of the neutralinos is fa- 
vorized as the lightest supersymmetric particle. With it, how far this 
assumption is confirmed, all decay chains of other SUSY particles 
would end. The data, on which the experimental studies are based, 
were collected in the year 1990 with the L3 detector at the e*e~- 
storage ring LEP at a c.m. energy around 91 GeV. In them no hint 
on the existence of SUSY particles is found, whereby (a) devia- 
tions of the decay width of the Z° boson from the standard-model 
prediction and (b) in hadronic final states directly detectable neu- 
tralinos are looked for. The results are presented in form of regions 
in the parameter space of the MSSM - tan 8, Mo, u- as well as 
masses for the lightest neutralinos in dependence on tan 6, which 
are excluded with 95% c.l. Quite generally it can be stated, that a 
neutralino with a mass of less than 19 geV for tan 6>3 is no more 
allowed in the framework of the MSSM. (orig.) 


10778 (RAL-93-047) Two-jet hadroproduction as a mea- 
sure of the gluon at smali x. Martin, A.D. (Durham Univ. (United 
Kingdom). Dept. of Physics); Stirling, W.J.; Roberts, R.G. Ruther- 
ford Appleton Lab., Chilton (United Kingdom). Aug 1993. Qp. 
(DTP-93/48.). Order Number DE94614651. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We investigate the proposal of the CDF collaboration that same- 
side two-jet production in pp-bar collisions may be used to 
determine the gluon distribution at small x. (author). 


10779 (SLAC-PUB-6327) SLAC measurements of the neu- 
tron spin-structure function. Petratos, G.G. E142 Collaboration. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 


9306134-—5: Conference on hadron, Como (Italy), 21-25 Jun 1993). 
Order Number DE94006437. Source: OSTI; NTIS; INIS; GPO Dep. 

Results from a measurement of the neutron spin-dependent 
structure function g;"(x) over a range in x from 0.03 to 0.6 and 
with Q* > 1 (GeV/c)* are presented. The experiment consisted of 
scattering a longitudinally polarized electron beam from the Stan- 
ford Linear Accelerator off a polarized *He target and detecting 


scattered electrons in two magnetic spectrometers. The results are 


interpreted in the quark-parton model and used to test the Bjorken 
sum rule. 
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10780 (DOE/ER/40726-T2) Gammasphere software devel- 
opment: Progress report. Piercey, R.B. Mississippi State Univ., 
MS (United States). Dept. of Physics and Astronomy. Jan 1994. 
102p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG0O5-92ER40726. Order Number DE94006545. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the activities of the nuclear physics group 
at Mississippi State University which were performed during 1993. 
Significant progress has been made in the focus areas: chairing 
the Gammasphere Software Working Group (SWG); assisting with 
the porting and enhancement of the ORNL UPAK histogramming 
software package; and developing standard formats for Gammas- 
phere data products. In addition, they have established a new 


public ftp archive to distribute software and software development 
tools and information. 


10781 (IPNO-RA-1992) 1992 Annual report. Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire. 1993. 38ip. (In 
French). Order Number DE94614654. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Annual report of the Institut de Physique Nucleaire at Orsay 
(France). The main themes are presented. Conceming experimen- 
tal research: nuclear structure, ground states and low energy 
excited states, high excitation energy nuclear states, nuclear mat- 
ter and nucleus-nucleus collision, intermediate energy nuclear 
physics, radiochemistry, inter-disciplinary research, scientific infor- 
mation and communication; concerning theoretical physics: 
particles and fields (formal aspects and hadronic physics), chaotic 
systems and semi-classical methods, few body problems, nucleus- 
nucleus scattering, nucleus spectroscopy and clusters, statistical 


430 ERA Vol. 19, No. 4 


physics and condensed matter; concerning general activities and 
technological research: accelerators, detectors, applications in 
cryogenics, data processing, Isolde and Orion equipment. 
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10782 (CENBG—-9216) A time dependent approach to the 
tunneling phenomena: applications to potentials with several 
wells, alpha decay and nuclear fission. Serot, O. Bordeaux-1 
Univ., 33 - Gradignan (France). Centre d’Etudes Nucleaires; 
Bordeaux-1 Univ., 33 (France). 20 Nov 1992. 112p. (In French). 
Order Number DE94614657. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Dynamical aspects of a wave packet which tunnels through a 
potential barrier have been studied by solving numerically the time 
dependent Schroedinger equation in one and two dimensions. 
Concerning potentials with several wells, this approach have 
shown the strong influence of the details of the potential upon the 
tunneling probabilities (resonance). Alpha decay (decay of a quasi- 
stationary state) was studied also by solving this equation. A time 
dependent decay rate was observed. In particular, there is a tran- 
sient time before the asymptotic limit is reached. A new method 
was proposed to determine tunneling times. Lastly, this procedure 
was applied in the case of the symmetric fission. Fission rates of 
vibrational quasi-stationary states of different energies were calcu- 
lated. Transient times and saddle to scission times were derived. 


10783 (DOE/ER/40330-72) Nuclear structure research: An- 
nual progress report. Wood, J.L. Georgia Inst. of Tech., Atlanta, 
GA (United States). School of Physics. 31 Oct 1993. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-87ER40330. Order Number DE94003293. Source: OST]; 
NTIS; INIS; GPO Dep. 

The most significant development this year has been the suc- 
cessful elucidation of the low-energy systematics of the very 
neutron-deficient Pr, Nd, Pm, and Sm isotopes. This includes an 
extensive set of Nilsson bandheads in '3Nd. Some serious errors 
in earlier decay scheme work were found. The results require some 
significant reassessments of mean-field calculations in this region. 
Part of our program continues to focus on shape coexistence and 
electric monopole (E0) transitions in nuclei. Following the discovery 
of coexisting “gamma” bands connected by E0 transitions in '®Pt, 
a similar behavior in '®°Pt was established from 18*Au decay data. 
This includes a pure EO transition between states with J” = 3*, just 
as was seen in '®Pt. Progress has been made in elucidating the 
low-energy systematics of the neutron-deficient Ir isotopes. A 
search for the Population of the superdeformed band in 'Pb in 
the decay of '*Bi was unsuccessful. An extensive program of sys- 
tematics for nuclei at and near N = Z has been initiated. 


10784 (DOE/ER/40345-22) On-line muclear orientation: 
Progress report, April 1, 1992—-December 31, 1993. Krane, K.S. 
Oregon State Univ., Corvallis, OR (United States). Dept. of 
Physics. [1993]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-87ER40345. Order Number 
DE94004647. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes progress made during the extended final 
year (April 1, 1992 to December 31, 1993) and summarizes the ac- 
complishments of the entire three-year period (April 1, 1990 
through December 31, 1993) of the current US Department of En- 
ergy grant DE-FG06-87ER40345. This work is carried out primarily 
at the UNISOR (University Isotope Separator at Oak Ridge) facility 
of the Holifield Heavy-ion Research Facility of the Oak Ridge Na- 
tional Laboratory. The primary mission of this work is the study of 
the structure and properties of nuclei far from stability through on- 
line nuclear orientation using the UNISOR Nuclear Orientation 
Facility, a helium dilution refrigerator coupled on-line to the 
UNISOR mass separator. The author’s group was one of the origi- 
nal proposers of this facility and played a central role in its design, 
construction, and development. The structure of nuclei far from 
stability is in general poorly known. Knowledge from heavy-ion re- 
actions is generally limited to states on or near the yrast line, and 
thus a great deal of the low-energy structure, especially that at low 





spin, is often missed in such studies. The large beta-decay ener- 
gies, on the other hand, result in the population of a multitude of 
states which often give a reasonably complete picture of the com- 
plex structure of these nuclei. The goal of this work is to use the 
nuclear orientation facility in conjunction with other UNISOR capa- 
bilities to examine and to understand the structure of these nuclei. 


10785 (DOE/ER/40762-010) Theoretical studies in hadronic 
and nuclear physics: Progress report, December 1, 1992—June 
30 , 1993. Griffin, J.J.; Cohen, T.D. Maryland Univ., College Park, 
MD (United States). Dept. of Physics. Jul 1993. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
93ER40762. Order Number DE94003524. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Research in the Maryland Nuclear Theory Group focusses on 
problems in four basic areas of current relevance. The section on 
Hadrons in Nuclei reports research into the ways in which the 
properties of nucleons and the mesons which play a role in the nu- 
clear force are modified in the nuclear medium. QCD sum rules 
supply a new insight into the decrease of the nucieon’s mass in 
the nuclear medium. The quark condensate decreases in nuclear 
matter, and this is responsible for the decrease of the nucleon’s 
mass. The section on the Structure of Hadrons reports progress in 
understanding the structure of the nucleon. These results cover 
widely different approaches — lattice gauge calculations, QCD sum 
rules, quark-meson models with confinement and other hedgehog 
models. Progress in Relativistic Nuclear Physics is reported on 
electromagnetic interactions in a relativistic bound state formalism, 
with applications to elastic electron scattering by deuterium, and on 
application of a two-body quasipotential equation to calculate the 
spectrum of mesons formed as bound states of a quark and anti- 
quark. A Lorentz-invariant description of the nuclear force suggests 
a decrease of the nucleon’s mass in the nuclear medium similar to 
that found from QCD sum rules. Calculations of three-body bound 
states with simple forms of relativistic dynamics are also discussed. 
The section on Heavy lon Dynamics and Related Processes de- 


scribes progress on the (e*e—) problem and heavy-on dynamics. 
In particular, the sharp electrons observed in * irradiation of 
heavy atoms have recently been subsumed into the “Composite 
Particle Scenario,” generalizing the “(ete—-Puzzie” of the pairs 
from heavy ion collisions to the “Sharp Lepton Problem.” 


10786 (GSI-93-21(prepr.)) Collective effects on transport 
coefficients of relativistic nuclear matter. Pt. 2: BUU collision 
term. Mornas, L. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany). Apr 1993. 27p. Order Number DE94740594. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The transport coefficients (thermal conductivity, shear and bulk 
viscosities) of symmetric nuclear matter and neutron matter are 
calculated in the Walecka model with a Boltzmann-Uehling- 
Uhlenbeck collision term by means of a Chapman-Enskog 
expansion in first order. The order of magnitude of the influence of 
collective effects induced by the presence of the mean o and w 
fields on these coefficients is evaluated. (orig.). 9 figs. 


10787 (INIS-AR—043, pp. 95-97) Mean field canonical treat- 
ments at finite temperature. Rossignoli, R. (La Plata Univ. 
Nacional (Argentina). Dept. de Fisica). Asociacion Fisica Argentina, 
Rosario (Argentina). 1990. 311p. (In Spanish). (CONF-9010553—: 
75. Meeting of the Argentine Physics Association, La Plata (Ar- 
gentina), 8-11 Oct 1990). In AFA’s annals. V. 2. Order Number 
DE94611726. Source: OSTI; NTIS (US Sales Only); INIS. 

A method is proposed to make mean field and higher order 
canonical treatments at finite temperature. Definite improvements 
are made over the usual Hartree-Fock thermal (great canonical) 
treatment. (Author). 10 refs., 3 figs. 


10788 (INIS-RU-367) International schookseminar on 
heavy ion physics. Oganesyan, Yu.Ts. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1990. 664p. (in Russian, 
English). (CONF-8910237—: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

The reports of the International school-seminar on heavy ion 
physics are presented. Scientific program of the school-seminar 
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covers a wide spectrum of the today trends of investigations con- 
ducted using heavy ion beams within the energy range from 
several MeV/nucleon up to several GeV/nucleon. 


10789 (INIS-RU-367, pp. 268-278) Investigation on the neu- 
tron boundary of light nucleus stability. Peniozhkevich, Yu.Eh. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (In Russian, English). (CONF-8910237-: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Properties of neutron stability boundary of the light nuclei are 
studied. Three directions of microscopic approach, that is: Green 
function, Fermi-system theory (bound cluster technique), hamilton- 
ian self-congruent transformation method - provide for success 
among the theoretical investigations. The conducted studies have 
failed to detect any found isotope of hydrogen with A>4. Two qua- 
sistationary states - 3.5+-0.5 MeV and 5+-/MeV - are detected with 
the *He system. It is shown, that 5He, 7He, °He nuclei are unsta- 
ble ones. Dependence of neutron finding energy in the nuclei on 
neutron excess is considered. 


10790 (INIS-RU-367, pp. 294-302) Measurement of charge 
radii and electromagnetic moments of heavy nuclei by laser 
spectroscopy methods. Gongrskij, Yu.P. (and others); Grodechin, 
Ch.; Zemlyanoj, S.G. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (in Russian, English). (CONF- 
8910237—: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In international School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Isotope shifts (IS), differences of root-mean-square charged radii 
(RMSCR) are measured and magnetic dipole moments for Ra, Th, 
Th, U, Pu, Am nuclei are determined using resonance laser fluo- 
rescence methods. Measured ratios of electromagnetic moments 
and difference of RMSCR reflect variation of nucleus structure with 
growth of neutron number. 


10791 (INIS-RU-367, pp. 303-320) Laserspectroscopic 
studies of nuclear structure. Rebel, H. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1990. 664p. (in Russian, 
English). (CONF-8910237—: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In International 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 
Application of a atom beam laser spectroscopy in high-frequency 
ion trap to investigate into structure of atomic nucleus is discussed. 
Variations of nuclei mean charged radii are analyzed in detail. 


10792 (INIS-RU-367, pp. 321-332) Decay studies of proton 
rich rare-earth nuclei with SARA. Redon, N. (and others); Be- 
raud, R.; Duffait, R. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (In Russian, English). (CONF- 
8910237—: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The aim of this paper is therefore twofold: a review of the recent 
results obtained at the ISOL experimental facility and a presenta- 
tion of the nuclear structure effects from lattice Hartree-Fock+BCS 
solution breaking axial symmetry. 


10793 (INIS-RU-—367, pp. 372-375) Multi-quasiparticle struc- 
tures and transition rates in mass-100 nuclei. Andrejscheff, W. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (In Russian, English). (CONF-8910237-: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Results of efforts of the Sofia group linked with investigation into 


structure and strength of transitions in nuclei of odd-odd elements 
are presented. 


10794 (INIS-RU-367, pp. 376-384) Production and study of 
every neutron-rich nuclei by means of fragmentation of “°Ca 
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projectile at GANIL energies. Gullemaud-Mueller, D. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1990. 664p. (In 
Russian, English). (CONF-8910237—: International school seminar 
on heavy ion physics, Dubna (USSR), 3-12 Oct 1989). In /nterna- 
tional School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of theoretical and pilot investigations into formation of 
neutron-rich nuclei similar to beam nuclei at fragmentation of 
nuclei. Separation energies of one(two) neutrons for O and Ne iso- 
topes are given. Times of half-decay and probability of emision of 
beta-delayed neutrons of neutron-rich nuclei in B-Cl range are pre- 
sented as well. 


10795 (INIS-RU-367, pp. 385-395) Mass measurements of 
nuclei far from the valley of beta-stability exploring the mass 
surface at GANIL. Artukh, A.G. (and others); Audi, G.; Belkzerov, 
A.V. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (In Russian, English). (CONF-8910237—: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Problem dealing with measurement of masses of nuclei far from 
the valley of beta-stability is discussed. 


10796 (INIS-RU-367, pp. 412-426) Heavy ions as probes of 
nuclei far from stability. Toth, K.S. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1990. 664p. (in Russian, 
English). (CONF-8910237—: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In International 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclei far from stability represent the subject of study. Measure- 
ment results are compared with beta-decay theory and calculation 
of beta-force functions of Nilsson model in the approximation of 
incident phases. Both models provide for similar periods of half- 
decay and agree well with the measured values. 


10797 (ISN-92-58) Determination of the Lyapunov expo- 
nents and the information dimension in some dynamical 
systems. Ziar, A. Grenoble-1 Univ., 38 (France). Inst. des Sci- 
ences Nucleaires; Grenoble-1 Univ., 38 (France). 30 Jun 1992. 
106p. (In French). Order Number DE94614715. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Classical phase space for some dynamical systems relevant in 
nuclear physics are studied. The nuclei is described by convex bil- 
liards or in the mean field theory. In both cases, besides the 
Poincare surface of sections which gives a qualitative description, 
each trajectory is characterized by its maximum Lyapunov expo- 
nent. The analytic monodromy matrix for a free particle in convex 
billiards rotating around an axis perpendicular to the plan of bil- 
liards, is determined, generalizing a previous result obtained for 
static billiards. In the frame of the mean field theory, it is shown an 
interesting alternative to the Lyapunov exponent, which is the di- 
mension of the manifold in the phase space associated to the 
trajectory, leading to the evaluation of the relative chaotic volume 
in phase space as a function of the different parameters. The di- 
mension appears as a character which could be determined easily 
for the rotating mean field, where the dimension of the manifold on 
which the trajectory is lying could be equal to 5 or 4 for chaotic tra- 
jectories, and less or equal to 3 for regular ones. 


10798 (JINR-E-2-92-442) Production of A hypernuclei with 
@ large neutron excess. Majling, L. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1992. 5p. Order Number DE94612506. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The investigation of the neutron-rich A-hypernuciei in the two 
step strangeness and double charge exchange reaction at ¢- 
factory DAFNE is proposed. 11 refs.; 1 fig. 


10799 (JINR-E—4-92-463) Vortical ‘disks’ of nuclear matter. 
Kartavenko, V.G. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1992. 6p. Order Number 
DE94612505. Source: OSTI; NTIS (US Sales Only); INIS. 
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The basic equations for the vortical ‘disks’ of nuclear matter 
have been derived in the framework of nuclear hydrodynamics. 
The connection between the ‘disk’ stability problem and multifrag- 
mentation process is pointed out. 3 refs. 


10800 (Jue+-2789) Superdeformation in 144-145.146Gq and 
development of a capsuled Ge detector. Straehle, K. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik; Bonn Univ. (Germany). Jun 1993. 150p. (In German). Order 
Number DE94738389. Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclei '4:145-146Gd have been populated at high spins using 
heavy ion reactions at the VICKS! accelerator of the Hahn-Meitner- 
Institut in Berlin. The -y-y-coincidences measured with the OSIRIS 
spectrometer have been analysed. The nucleus '4©Gd has been 
populated using a ''°Pd(*°Ar,4n)'4Gd reaction. In addition to the 
known superdeformed (SD) yrast band an excited SD band which 
has an intensity of ~0,7% was found. Different from the yrast SD 
band, the constant dynamic moment of inertia @'°) ~71,0h*/MeV of 
the excited SD band shows no indication of a band crossing. From 
a DSAM analysis the lifetimes of the SD states were determined 
and an average quadrupole moment for the excited SD band of 
Qo=8+2 eb was deduced. The nucleus can be described as a 
static rotor with an axis ration of (c/a)=1,41(10). High- spin states in 
145Gd have been investigated through the Nob Ar,5n) reaction. 
Two SD bands have been established in this reaction. At least one 
of them can be assigned to the nucleus ‘Gd. The high-spin 
states in '4Gd were populated using an '8Pd(4°Ar,5n) reaction. 
In this reaction two SD bands were found. One of the bands be- 
longs definitely to the nucleus '“+Gd. An extended level scheme is 
proposed. (orig.) 


10801 (LA-UR-93-4369) Few-body hypernuclear  con- 
straints. Gibson, B.F. Los Alamos National Lab., NM (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9310259— 
1: U.S/Japan seminar on hyperon-nucleon interactions, Maui, HI 
(United States), 24-28 Oct 1993). Order Number DE94005001. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Since the discovery of the first hyperfragment in a balloon flown 
emulsion stack some two score years ago, physicists have worked 
to understand how the addition of the strangeness degree of free- 
dom alters the picture of nuclei and the baryon-baryon force. 
Because the A and = masses differ markedly from that of the pro- 
ton and neutron, SU (3) symmetry is broken. How it is broken is a 
question of importance to the fundamental understanding of the 
baryon-baryon interaction. New dynamical symmetries, forbidden 
by the Pauli principle in conventional nuclei, appear. Three-body 
forces play a more significant role. A binding anomaly in A = 5 as 
well as a possible spin inversion between ground and excited 
states in A = 4 appear. Surprisingly narrow structure near the 
threshold for production has been reported in the “He (K~, 2~) 
spectrum while no corresponding structure is observed in the 
companion “He(K~—, x*) spectrum; this has been interpreted as ev- 
idence for a s*He bound state. Finally, the reported observation of 
AA-hypernuciei, in particular ,,®He, bears directly upon the possi- 
bilities for the prediction of a bound H particle-the S = —2 
dibaryon. Although it is not feasible to invert the analysis and de- 
termine the interaction from the data on few-body systems, it is 
possible to utilize these data to constrain the models, provided one 
is careful. The author will explore briefly the constraints which the 
few-body data impose and the level of understanding that has 
been achieved. 


10802 (LA-UR-94-0385) Mass model for unstable nuclei. 
Moeller, P. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan)); Nix, J.R. Los Alamos National Lab., NM (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States);Japan Atomic Energy Research Inst., Tokyo (Japan). DOE 
Contract W-7405-ENG-36. (CONF-9310271-—1: Conference on sim- 
ulation study on hardonic many-body system, Ibaraki (Japan), 
18-20 Oct 1993). Order Number DE94006158. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We present some essential features of a macroscopic- 
microscopic nuclear-structure model, with special emphasis on the 
results of a recent global calculation of nuclear masses. We dis- 
cuss what should be some minimal requirements of a nuclear 
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mass model and study how the macroscopic-microscopic method 
and other nuclear mass models fulfil such basic requirements. We 
study in particular the reliability of nuclear mass models in regions 
of nuclei that were not considered in the determination of the 
model parameters. 


10803 (LYCEN-T—9223) Experimental research of isospin 
and spin exotic nuclei with an ion guide and + multidetectors. 
Astier, A. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de 
Physique Nucleaire; Lyon-1 Univ., 69 (France). Apr 1992. 75p. (in 
French). Order Number DE94612507. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work is concerned with nuclear studies of isospin and spin 
exotic nuclei by two complementary approaches: on-line radioactiv- 
ity and fusion-evaporation reactions. An ion guide coupled to the 
SARA accelerator allowed the study of very refractory and short 
lived (down to 1 ms) elements. Using the 75°U (a 40 MeV, f) reac- 
tion to produce very neutron-rich radioisotopes, all mass chains 
from A=96 to 122 have been scanned by conventional nuclear 
spectroscopy. More than 60 production yields have been mea- 
sured. The comparison of proton and a induced fission yields 
shows the predominance of symmetric fission around A=115 for a 
beam. The collective high spin states structures observed in the 
A=190 mass region are studied with different -~ multidetectors. 


10804 (OUP-93-22) Many-body approaches to nuclear 
physics. Hjorth-Jensen, M. Oslo Univ. (Norway). Oct 1993. 123p. 
Order Number DE94614658. Source: OSTI; NTIS; INIS. 

This thesis deals with applications of perturbative many-body 
theories to selected nuclear systems at low and intermediate ener- 
gies. Examples are the properties of neutron stars, the calculation 
of shell-model effective interactions and the microscopic derivation 
of the optical-model potential for finite nuclei. The line of research 
leans on the microscopic approach, i.e. an approach which aims at 
describing nuclear properties from the underlying free interaction 
between the various hadrons where parameters like meson cou- 
pling constants define the Lagrangians. The emphasis is on the 
behavior of the various components of the free interaction in differ- 
ent nuclear media in order to understand how these components 
are affected by the studied nuclear correlations. 159 refs. 


10805 (OUP-93-23) Convergence properties of the effec- 
tive interaction. Ellis, P.J. (Univ. of Minnesota, Minneapolis 
(United States)); Engeland, T.; Hjorth-Jensen, M.; Holt, A.; Osnes, 
E. Oslo Univ. (Norway). Fysisk Inst. Oct 1993. 16p. Order Number 
DE94614659. Source: OSTI; NTIS; INIS. 

The convergence properties of two perturbative schemes to sum 
the so called folded diagrams are critically reviewed with an em- 
phasis on the intruder state problem. The methods studied are the 
approaches of Kuo and co-workers and Lee and Suzuki. The suit- 
ability of the two schemes for shell-model calculations is discussed. 
11 refs., 3 figs., 1 tab. 


10806 (OUP-93-25) K Dependence in the y-decay of neu- 
tron resonances in '*Ho. Bergholt, L. (Oslo Univ., Fysisk Inst. 
(Norway)); Guttormsen, M.; Rekstad, J.; Tveter, T.S.; Sheline, R.K. 
Oslo Univ. (Norway). Fysisk Inst. Nov 1993. 10p. Order Number 
DE94614660. Source: OSTI; NTIS; INIS. 

The energy-corrected intensities of the primary +-transitions in 
186 Ho following thermal and average resonance neutron capture 
are calculated from data available in the literature. The +-decay of 
this odd-odd nucleus shows the same K dependence as earlier 
seen in the even-even nuclei ‘Er and '78Hf. 10 refs., 3 figs., 3 
tabs. 
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Refer also to citation(s) 10104, 10593, 10783, 10798, 10796, 
10800, 10839, 10857 


10807 (INIS-AR-043, pp. 98-100) Double beta decay: a new 
formalism. Hirsch, J. (La Plata Univ. Nacional (Argentina). Dept. 
de Fisica); Krmpotic, F. Asociacion Fisica Argentina, Rosario (Ar- 
gentina). 1990. 311p. (In Spanish). (CONF-9010553—: 75. Meeting 
of the Argentine Physics Association, La Plata (Argentina), 8-11 


Oct 1990). In AFA’s annals. V. 2. Order Number DE94611726. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A study is made of the validity of those methods consisting in an 
average of solutions from initial and final solutions within the quasi- 
particle random phase approximation (QRPA) for double beta 
decay. A new method is developed that works with a single QRPA 
equation for the intermediate nucleus in which the correlations of 
the ground state for 6~ transitions are 6* and vice versa. Numeri- 
cal results agree in the different formulations, which avails the 
known averaging procedures while showing the greater operative 
simplicity of the proposed method for the case -of the two neutrino 
mode in which the diagonalization process may be substituted by a 
matrix inversion. (Author). 13 refs., 1 fig., 1 tab. 


10808 (INIS-RU-367, pp. 113-118) Spontaneous fission and 
alpha-decay half-lives calculated for transeinsteinium nuclei. 
Patyk, Z.; Skatski, J.; Sobiczewski, A. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1990. 664p. (in Russian, 
English). (CONF-8910237-: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In International 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Theoretical results of calculation for lifetime of trans-Es nuclei at 
spontaneous fision and alpha-decay are presented. 


10809 (INIS-RU-367, pp. 287-293) Structure of 6*(ECV) de- 
cay strength function and §-delayed fission in the '°Hg 
region. |zosimov, |.N. (Radievyj Inst., Leningrad (Russian Federa- 
tion)); Yavshits, S.G.; Egorov, S.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1990. 664p. (In Russian, 
English). (CONF-8910237-: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In International 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Different factors affecting probability of beta-delayed fission are 
estimated and acquisition of values of parameters of fission barri- 
ers of nuclei removed from the band of beta-stability is discussed. 
Calculation of equilibrium deformation, structure of force of 6*(EC) 
decay, probability of 6-delayed fission of 1°Hg nucleus is con- 
ducted. 


10810 (INIS-RU-367, pp. 333-337) Fine structure in '*C ra- 
dioactivity. Brillard, L. (and others); Elayl, A.G.; Hourani, E. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1990. 
664p. (In Russian, English). (CONF-8910237-: International school 
seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 1989). In 
International School-Seminar on Heavy lon Physics. Order Num- 
ber DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Decay of Ra isotopes (A=22,224,226) with emission of '*C clus- 
ters is studied. Spectra of the emitted '4C clusters at population of 
different levels of Pb daughter isotopes are measured. 


10811 (INIS-RU-367, pp. 396-401) On line nuclear orienta- 
tion and the orbiting gamma ray observatory. Hamilton, J.H. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (in Russian, English). (CONF-8910237—: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Problem linked with nuclei operation orientation (NOC) is dis- 
cussed. 


10812 (INIS-RU-—367, pp. 427-439) Nuclear spectroscopy at 
the IGISOL-facility. Aysto, J. (and others); Dendooven, P.; Jauho, 
P. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (in Russian, English). (CONF-8910237-: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Investigation into neutron-rich nuclei are conducted using IGISOL 
facility. Attention is focused on the study of nuclei structure within 
A=100-120 mass number range in beta-decay processes. Mea- 
surements of half-decay periods and energy of beta-decay of 
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neutron-rich new nuclei are carried out to test different theoretical 
models. 


10813 (INIS-RU-367, pp. 440-461) Topical problems of nu- 
clear beta decay far from stability. Klapdor-Kleingrothaus, B.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (in Russian, English). (CONF-8910237—: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Effect of nucleus structure on matrix elements of binary beta- 
decay of neutron-rich nuclei is considered. 


10814 (INIS-RU-367, pp. 508-518) Cross section and alpha 
decay properties of isotopes of Z=89-93. Andreev, A.N.; Bog- 
danov, D.D.; Chepigin, V.1. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (in Russian, English). (CONF- 
8910237—: international school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Investigations ino alpha-decay properties of isotopes with Z=89- 
93 are carried out. 


10815 (JINR-R-4-92-460) Gamov-Teller transitions in 
spherical neutron rich nuclei. Kuz'min, V.A.; Tetereva, T.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1992. 6p. (in Russian). Order Number 
DE94612514. Source: OSTI; NTIS (US Sales Only); INIS. 

The rates of the Gamov-Teller 6-transitions are calculated in the 
random phase approximation for the spherical neutron-rich nuclei 
with A=100. The estimation for the ft-value of the 6-decay for 
1:2:0Pd is given. 15 refs.; 1 tab. 


10816 (LBL-34999) Extension of the Tz = —3/2, A= 4n+1 
series of beta-delayed proton emitters to Se and 7°Sr, and 
low energy beta-delayed proton emission from the Tz = —3/2, 
A = 4n + 3 nucleus “Al. Batchelder, J.C. Lawrence Berkeley 
Lab., CA (United States). Dec 1993. 113p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94007040. Source: OSTI; NTIS; INIS; GPO Dep. 

The series of known Tz = —3/2, A = 4n + 1 nuclei has been ex- 
tended to include the previously undiscovered isotopes Se and 
73Sr, through the observation of beta-delayed proton emission via 
the isobaric analog state (IAS) of the beta-daughter (emitter). Due 
to the relatively large proton energies involved, these experiments 
were conducted using standard Si-Si AE-E telescopes. Beta- 
delayed protons arising from ®°Se have been observed at an 
energy (laboratory) of 3.55 + 0.03 MeV, corresponding to the de- 
cay of the T = 3/2 isobaric analog state in ©As to the ground state 
of Ge. Similarly, beta-delayed protons from 7°Sr at an energy of 
3.75 + 0.04 MeV have been observed, corresponding to decay of 
the T = 3/2 isobaric analog state in 7°Rb to the ground state of 
72Kr. From the energies of these proton transitions, an improved 
prediction of the mass excesses of the two parent nuclei (°Se and 
Sr) is made through the use of a Coulomb displacement formula. 
These predictions are —33.41 + 0.26 and —31.87 + 0.24 MeV for 
®5Se and 7%Sr, respectively. Studies of low energy (down to ~200 
keV) beta-delayed protons from 23AI necessitated that a particle 
identification telescope with a low energy threshold for observation 
and identification of protons be developed. 23Ai is of interest be- 
cause of its role in the breakout of the hot CNO cycle leading to 
the astrophysical rp process. 
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10817 (INIS-RU-367, pp. 462-472) Role of a double nuclear 
system in reactions of complete nuclear fusion and fission of 
an excited compound nucleus. Volkov, V.V. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1990. 664p. (In 
Russian, English). (CONF-8910237-: International school seminar 
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on heavy ion physics, Dubna (USSR), 3-12 Oct 1989). In /nterna- 
tional School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

The role of double nuclear system (DNS) in processes of nuclei 
fusion and fission is considered. 


10818 (INIS-RU-—367, pp. 519-523) One-particle dynamics 
and collective fluctuations. Munchow, L. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1990. 664p. (In Russian, 
English). (CONF-8910237-—: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In Intemational 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Problem dealing with one-particle dynamics is discussed. Pro- 
cesses of fluctuations and disordering of one-particle motion are 
studied. Density fluctuations in fragmentation reactions are ana- 
lyzed. 


10819 (INIS-RU-367, pp. 524-538) Nuclear physics below 
the Fermi-energy regime at Viksi. Progress and prospects. 
Oertzen, W. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1990. 664p. (In Russian, English). (CONF-8910237-: 
International school seminar on heavy ion physics, Dubna (USSR), 
3-12 Oct 1989). In International School-Seminar on Heavy lon 
Physics. Order Number DE94612504. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Problems arising in nuclear physics below the Fermi energy 
regime are discussed. Mechanisms of surface reactions are ana- 
lyzed. 


10820 (LYCEN-T-8950) A semi-classical approach to the 
nuclear delta self-energy. Application to the spin-isospin 
response function problem. Voutier, E. Lyon-1 Univ., 69 - Villeur- 
banne (France). Inst. de Physique Nucleaire; Lyon-1 Univ., 69 - 
Villeurbanne (France). 9 Nov 1989. 147p. (In French). Order Num- 
ber DE94612518. Source: OSTI; NTIS (US Sales Only); INIS. 

The delta self-energy is an essential key to the understanding of 
a great amount of nuclear reactions in the resonance region (pion- 
nucleus, photon-nucleus, charge exchange...). The self-energy is 
not observable but, for example, pion or photon absorption en- 
hance phenomena issued from delta deexcitation. The main result 
of this work is to show that semiclassical method to the Thomas- 
Fermi order can provide a particularly simple and precise approach 
of this quantity. In order to illustrate the effects of the self-energy 
correction, a semiclassical approach of the nuclear spin-isospin re- 
sponse function in the delta resonance region, is also presented. 
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10821 (BNL-49942) Transverse and forward energy and 
multiplicity measurements from A + A collisions. Pruneau, C.A. 
(Wayne State Univ., Detroit, Mi (United States)). E814 Collabora- 
tion. Brookhaven National Lab., Upton, NY (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);Natural Sciences and Engineering Research Council of 
Canada, Ottawa, ON (Canada). DOE Contract AC02-76CH00016. 
(CONF-930173-13: HIPAGS 93: workshop on heavy ion physics 
at the alternating gradient synchrotron, Cambridge, MA (United 
States), 14-17 Jan 1993). Order Number DE94007166. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We review the measurements of global observables such as 
transverse energy production, charged particle multiplicity and zero 
degree energy made to date by the E814 collaboration on proton, 
Si and Au beam induced reactions. 


10822 (BONN-IR-93-15) Measurement of the reaction +d 
—pnz*z— at SAPHIR and investigation of the decay angular 
distribution of the A**+(1232) resonance. Schuetz, P. Bonn Univ. 
(Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Mar 1993. 75p. (in 
German). Order Number DE94738786. Source: OSTI; NTIS (US 
Sales Only); INIS. 





SAPHIR, a new experiment at the Bonn electron stretcher ring 
ELSA, started taking data in spring 1992. It was set up for the in- 
vestigation of photon induced reactions with multiparticle final 
states. In the first part of this paper the special design of the target 
is described. It can be operated with liquefied hydrogen or deu- 
terium and is placed in the middle of the central drift chamber. To 
project the surrounding chamber in case of a fracture of the target 
cell as safety system is installed. In addition two independent 
methods of monitoring the cell are procided. The first measurement 
was performed with a deuterium target at a photon energy range of 
E., = 500-700 MeV. In the second part of this paper first results of 
an analysis of the decay angular distribution of the A**(1232) in 
the reaction yd — nA*tx— are presented. They are compared to 
old data from a hydrogen bubble chamber experiment and are dis- 
cussed on the basis of a spectator model. (orig.) 


10823 (BONN-IR-93-30) Photodisintegration of the triton 
for the Paris potential under application of the W-matrix 
method within the AGS theory. Richter, J. Bonn Univ. 
(Germany). Physikalisches Inst; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Mar 1993. 67p. (In 
German). Order Number DE94738802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The process 7 + t + n+d is treated within the exact AGS for- 
malism, employing the W-matrix representation of the subsystem 
amplitudes in the integral kernel. As compared to the plane wave 
(Born) approximation, the full solution of the integral equation, 
which takes into account the final state interaction, shows at low 
energies a 30% enhancement, which vanishes at higher energies. 
At energies between 30 and 90 MeV the calculations based on Ya- 
maguchi, Malfliet-Tjon and Paris potential agree with each other 
and with experiment. At energies below 30 MeV a remarkable po- 
tential dependence is observed, which leads just for the Paris 
potential to the strongest deviation form the data. In view of the ex- 
perimental errors, the relevance of this discrepancy, however, is 
somewhat questionable. (orig.) 


10824 (CONF-930999-5) Recent progress in nonperturba- 
tive electromagnetic lepton-pair production with capture in 
relativistic heavy-ion collisions. Wells, J.C. (Oak Ridge National 
Lab., TN (United States)); Oberacker, V.E.; Umar, A.S.; Strayer, 
M.R. Oak Ridge National Lab., TN (United States); Vanderbilt 
Univ., Nashville, TN (United States). Dept. of Physics and Astron- 
omy. [1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400 ; FGO05-87ER40376. 
From NATO Advanced Study Institute on hot and dense nuclear 
matter; Bodrum (Turkey); 26 Sep - 9 oct 1993. Order Number 
DE94005595. Source: OSTI; NTIS; INIS; GPO Dep. 

The prospect of new colliding-beam accelerators capable of pro- 
ducing collisions of highly stripped high-Z ions, at fixed-target 
energies per nucleon up to 20 TeV or more, has motivated much 
interest in lepton-pair production from the QED vacuum. The time- 
dependent and essentially classical electromagnetic fields involved 
in such collisions contain larger Fourier components which give rise 
to sizable lepton-pair production in addition to many other exotic 
particles. The process of electron-positron production with electron 
capture is a principal beam-loss mechanism for highly charged ions 
in a storage ring. In this process, the electron is created in a bound 
state of one of the participant heavy ions (most likely the 1s state), 
thus changing the ion's charge state and causing it to be deflected 
out of the beam. There is a long and sometimes controversial 
history concerning the use of perturbative methods in studying elec- 
tromagnetic lepton-pair production; however, reliable perturbative 
calculations have been used as input into design models for the 
Relativistic Heavy-lon Collider (RHIC). Applying perturbation theory 
to these processes at high energies and small impact parameters 
results in probabilities which violate unitarity, and cross sections 
which violate the Froissart bound. This evidence, along with the ini- 
tial nonperturbative studies, suggests that higher-order QED effects 
will be important for extreme relativistic collisions. Clearly, large 
nonperturbative effects in electron-pair production with capture 
would have important implications for RHIC. In this paper, the au- 
thors briefly discuss recent progress in nonperturbative studies of 
the capture problem. In Section 2, they state the Dirac equation for 
a lepton in the time-dependent external field of a heavy ion which 
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must be solved to compute lepton-capture probabilities. Section 4 
surveys results from recent applications of coupled-channel and 
lattice techniques to the lepton-capture problem. 


10825 (CONF-930999-6) Perturbative and nonperturbative 
EM lepton pair production in relativistic heavy-ion collisions. 
Oberacker, V.E. (Oak Ridge National Lab., TN (United States)); 
Wells, J.C.; Umar, A.S.; Strayer, M.R. Oak Ridge National Lab., 
TN (United States). [1993]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
NATO Advanced Study Institute on hot and dense nuclear matter; 
Bodrum (Turkey); 26 Sep - 9 oct 1993. Order Number 
DE94006315. Source: OSTI; NTIS; INIS; GPO Dep. 

in this talk, the authors focus on electromagnetic dilepton pro- 
duction from the QED-vacuum in relativistic heavy-ion collisions. 
Heavy ions in relativistic motion generate strong time-dependent 
EM fields with large Fourier components which give rise to sizable 
pair production. There are several motivations for this study: Lep- 
ton pair production by hadronic (Drell-Yan) processes has been 
widely discussed as a possible signature of the quark-gluon 
plasma formation. The dominant background wili come from elec- 
tromagnetic sources and could even mask the signals from the 
plasma phase. Electromagnetically produced lepton pairs also im- 
pose severe constraints on the design of relativistic heavy-ion 
colliders such as RHIC and LHC. In addition to the free pair pro- 
duction discussed above, pair-production with capture of the 
negatively charged lepton into a bound state is also possible. This 
change of the charge state of the ions is the leading mechanism 
for beam loss of relativistic colliders. Accurate predictions of the 
cross section for this process are important because the cross sec- 
tion increases with energy. 


10826 (CRN-93-10) Binary reaction channels in the 
12¢419F and 1'0+'5N nuclear collisions. Aissaoui, N. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires; 
Strasbourg-1 Univ., 67 (France). Apr 1993. 108p. (in French). Order 
Number DE94614803. Source: OSTI; NTIS (US Sales Only); INIS. 

The 19F on '*C and '5N on '®0 reactions are studied not only in 
order to search for resonances but furthermore to perform a com- 
parative study of binary reaction channels in two collisions leading 
to the same excitation energies of the composite system. The main 
feature of the experimental procedure is an exclusive detection of 
the two fragments in the exit channel using the kinematical coinci- 
dence method. Angular distributions and excitation functions of the 
main binary channels are presented and discussed. 


10827 (CRN-93-21) Experimental and theoretical study of 
heavy ion slowing down in solid targets. Mehana, A. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
Jun 1993. 157p. (In French). Order Number DE94614804. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Heavy ion energy losses in C, Al, Cu, Ag, Ta and Au solid tar- 
gets have been measured at high energy (0.2 to 5 MeV/u), using 
the backward secondary ion technique, and at low energy (0.1 to 
0.25 MeV/u) for the C, N and O ions, using the particle backscatter 
method. A brief review of the various matter-induced charged parti- 
cle slowing down theories, and especially the Lindhard dielectric 
theory, is first presented. Then, the various models for the evalua- 
tion of the effective charge and of the high order correction, are 
discussed and compared. Experimental techniques and data pro- 
cessing methods are described, and the experimental results are 
compared to calculations derived from the dielectric theory. In par- 
ticular, the effective charges and the high order corrections 
(Barkas-Bloch) are examined and compared to the models for the 
determination of the z° and z* terms for heavy ions. 


10828 (DOE/ER/40281-8) [Relativistic heavy ion research]: 
[Annual report for 15 November 1992-14 November 1993]. 
Nagamiya, S. Columbia Univ., New York, NY (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER40281. Order Number 
DE94004701. Source: OSTI; NTIS; INIS; GPO Dep. 

This progress report describes the participation of members of 
the Nevis group in different experiments during the FY93 period. 
There was major involvement in: BNL/AGS experiment E802/859/ 
866; BNL RHIC experiment PHENIX; and CERN/SPS experiment 
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NA44. The group was also involved in the small scale experiment 
E858/878 at BNL/AGS. For the BNL/AGS experiment data collec- 
tion is now complete, and the group is involved in data analysis. 
Contributions to systematic procedures for measuring and main- 
taining the high calibration of the time-of-flight system, along with 
the previously developed trigger system have been significant con- 
tributions to the physics which is beginning to emerge from this 
heavy ion experiment. The CERN experiment has published first 
results on S-Pb collisions, with emphasis on two particle correla- 
tions. The group has been actively involved in data collection this 
year. Emphasis is being placed on proton-proton interactions in S- 
Pb and proton-Pb collisions. The PHENIX experiment is aimed at 
measuring signatures of quark-gluon plasma. The Nevis group has 
been actively involved in this experiment from design of the time- 
of-flight and trigger system, to acting as experiment spokesman. 


10829 (DOE/ER/40404-5) Nuclear chemistry progress re- 
port. Viola, V.E.; Kwiatkowski, K. Indiana Univ., Bloomington, IN 
(United States). Aug 1993. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-88ER40404. Order 
Number DE94004716. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the annual progress report for the Indiana University nu- 
clear chemistry program for the 1992/1993 year. Accomplishments 
include the construction, testing, and initial experimental runs of 
the Indiana Silicon Sphere (ISIS) 42 charged particle detector. ISIS 
is designed to study energy dissipation and multifragmentation 
phenomena in light-ion-induced nuclear reactions at medium-to- 
high energies. Its second test run was to examine 3.6 GeV °He 
beam reactions at Laboratoire National Saturne (LNS) in Saclay. 
The development and deployment of this system has occupied a 
great deal of the groups effort this reporting period. Additional work 
includes: calculations of isotopic IMF yields in the He + ''®-124Sn 
reaction; cross sections for A = 6 - 30 fragments from the *He + 
28Sj reaction at 117 and 198 MeV; charging effects of passivated 
silicon detectors; neck emission of intermediate-mass fragments in 
the fission of hot heavy nuclei. 


10830 (DOE/ER/40408-8) Deexcitation processes in nu- 
clear reactions: The study of hot hadronic matter: Annual 
progress report. Porile, N.T. Purdue Univ., Lafayette, IN (United 
States). Dept. of Chemistry. [1993]. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER40408. 
Order Number DE94003396. Source: OSTI; NTIS; INIS; GPO Dep. 

The research program involved continuing analysis of Fermilab 
E-735, search for quark-gluon plasma (QGP) in p-p collisions; ex- 
periments on multi-fragmentation using reverse kinematics at the 
Bevalac; continuing study of target fragments produced in the inter- 
action of copper with intermediate-energy heavy ions; and detector 
R&D for the STAR detector at RHIC. 


10831  (GANIL-T—93-02) A study of the 2®Pb + 197 Au reac- 
tion at 29 MeV/u through the associated neutron multiplicity. 
Bresson, S. Grand Accelerateur National d’lons Lourds (GANIL), 
14 - Caen (France); Caen Univ., 14 (France). 30 Apr 1993. 230p. 
(In French). Order Number DE94614805. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The investigation of this heavy symmetric system has been car- 
ried out through the study of the associated neutron multiplicity. 
The experimental techniques and data processing are first de- 
scribed, with emphasis on the Orion neutron detector and the 
hodoscope used to detect the charged reaction products at forward 
angles. It is shown that the neutron multiplicity is a good measure 
of the violence of the collision and a good way to characterize the 
different modes of the reaction. The fission of the quasi-projectile is 
then characterized and is shown to occur for peripheral collisions. 
Using simulations, the minimal values of the angular momentum 
transferred to the quasi-projectile are determined. The results of 
dynamical calculations using the Landau Vlasov equation are de- 
scribed, which show the importance of angular momentum. It is 
demonstrated that, at 29 MeV/u, the Pb + Au collision is still gov- 
erned by deep inelastic reactions in which angular momentum in 
the exit channel plays an important role. 


10832 (GSI-93-13(prepr.)) Coherence effects in radiative 


scattering: A study of an exactly solvable hard scattering 
model. Knoll, J.; Lenk, R. Gesellschaft fuer Schwerionenforschung 
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mbH, Darmstadt (Germany). Mar 1993. 22p. Order Number 
DE94740595. Source: OSTI; NTIS (US Sales Only); INIS. 

The bremsstrahl-production of photons in dense matter is rein- 
vestigated using the example of an exactly solvable quantum 
mechanical model in one space dimension. Coherence phenomena 
between successive radiative scatterings among the constituents 
lead to a modification of the production cross section in the medium 
relative to the incoherent quasi-free prescription used in kinetic 
models. Analytic expressions for the correction factor have been 
derived comparing the quantum rates with the corresponding inco- 
herent quasi-free rates. The result has implications for the kinetic 
description of all kinds of radiative processes in nucleus-nucleus 
collisions, both on the level of hadron and parton dynamics. (orig.) 


10833 (GSI-93-18) Dynamics of the multifragmentation. 
Lindenstruth, V. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Frankfurt Univ. (Germany). Fachbereich 13 - 
Physik. May 1993. 160p. (in German). Order Number 
DE94738770. Source: OSTI; NTIS (US Sales Only); INIS. 

In this thesis the dynamics of the multifragmentation of gold pro- 
jectiles is studied in inverse kinematics at an incident energy of 
600A MeV. The essential question, namely how far the system is 
equilibrated in the breakup, can now be answered by the analysis 
of the angular distributions of the fragments in the source system. 
No hints for a nonequilibrium were found. It could be shown that 
the sum of the charges of the projectile fragments Zpoung, in which 
protons as most probable evaporation products are excluded, is 
especially suited to classify these nuclear reactions. The study of 
the c. m. velocities of the fragments resulted, that the different 
breakup channels for a given Zyoung represent competing pro- 
cesses. An especially interesting aspect of the multifragmentation 
is the breakup configuration and its time scale. In order to be able 
to make for this a statement, Coulomb-trajectory calculations for 
fragments from triple breakups were performed. Two scenarios 
were taken up: a sequential breakup, in which two timely sepa- 
rated breakups occur, and a simultaneous breakup, in which the 
three fragments are randomly put into a given volume. In both cal- 
culations the experimental charge and mass distributions were 
applied in order to exclude uncertainties in the event generation. 
For both model variants parameter sets could be found, which de- 
scribe the experimental results astonishingly well. (orig/HSI) 


10834 (GSI-93-24) Experiments on the nuclear fragmenta- 
tion and on the production of radioactive beams for direct 
reactions. Weiss, A. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany); Mainz Univ. (Germany). Fachbereich 
18 - Physik. Jun 1993. 126p. (In German). Order Number 
DE94739036. Source: OSTI; NTIS (US Sales Only); INIS. 

In April 1992 at the GSI a prototype experiment on the produc- 
tion and study of the double-magic radioactive nucleus °°Ni was 
successfully performed with proton scattering in inverse kinematics. 
A 350 MeV/u °°Ni primary beam from the heavy ion synchrotron 
SIS was fragmented in a 4/g/cm? thick beryllium target. The sepa- 
ration of the formed isotopes ensued in the fragment separator 
FRS, which was operated in the achromatic mode with a degrader. 
Production cross sections for a whole series of fragments in the 
range 29>Z>19 and 57>A>41 were obtained. It succeeded to 
detect proton-rich isotopes at the boundary of the stability as for in- 
stance 52Co, 5'Co, 5°Co, or 52Ni and to determine for the first time 
their production cross sections. A further part of this thesis with 
regard to experiments with radioactive beams were first test experi- 
ments at the experimental storage ring ESR. The spotlight held 
luminosity measurements at the internal gas target with cooled, 
stable proton beam. For this the elastic scattering was stuided in 
inverse kinematics in the Rutherford range. Studied were different 
projectile beams (Ne, Xe) at energies of 150 MeV/u respectively 
250 MeV/u and gas jets of nitrogen, argon, and hydrogen. The 
measured energy spectra of the recoils are in agreement with sim- 
ulation calculations. 


10835 (GSI-93-25) Collective model for the description of 
low-energetic heavy-ion collisions. Graf, O. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Frankfurt Univ. 
(Germany). Fachbereich 13 - Physik. Jun 1993. 144p. (In German). 
Order Number DE94739005. Source: OSTI; NTIS (US Sales Only); 
INIS. 





The aim of the thesis consisted in a collective description of 
heavy-ion collisions near the Coulomb barrier. Thereby first under 
use of present nuclear-physical knowledge it should be decided 
wether the application of a collective model seems generally to be 
senseful and which degrees of freedom should be regarded. With 
regards to the spontaneous vacuum decay our special point of 
view was dedicated to the possible existence of very large nuclear 
contraction times as well as to the question wether their are mea- 
surement quantities, which can be applied as trigger for extremely 
time-delayed heavy-ion collisions. In this connection we have espe- 
cially studied the mass transfer between the colliding ions. First we 
have applied the asymmetric two-center shell model. The first ap- 
proximation by means of the asymmetric two-center shell model 
can be seontey designated as successful. The Wilczynski dia- 
grams for ®&Kr+'°Er and 2°8Pb+2°8Pb collisions can be sufficiently 
described and have been used to the fitting of the classical friction 
parameters. 


10836 (GSI-93-26) Production cross sections and momen- 
tum distributions of the projectile fragments of a 500 MeV/u 
®6Kr beam. Weber, M. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany); Technische Hochschule Darmstadt 
(Germany). Fachbereich 5 - Physik. Jul 1993. 112p. (In German). 
Order Number DE94738994. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The projectile fragmentation of a 500 MeV/u ®*Kr beam in a 
beryllium, copper, respectively tantalum target was studied at the 
projectio-fragment separator of the GSI. The new neutron-rich iso- 
topes *®Ti, ©'V, ®Cr, 66Mn, ®°Fe, and 7'Co could be uniquely 


identified, furthermore a hint on the existence of “Cr, 7*Co, and 
75Ni resulted. The experimental production cross sections, which 
were determined for a large A and Z range, were compared with 
the predictions of three different models. The studies presented in 
the present thesis allow an extrapolation of the production cross 
section for the double-magic nucleus 7®Ni of only 0.6 pb. With in- 
creasing nuclear-charge number of the target material a larger 


production cross section for light fragments was observed. From 
these data it can be concluded that projectile-like fragments arise 
in peripheral and light fragments in central reactions. Furthermore 
production cross sections and parallel momentum distributions of 
the rubidium isotopes and the °°Br were measured. To the experi- 
mentally observed charge-exchange products two _ possible 
processes can be assigned, namely the quasi-free nucleon-nucleon 
collision respectively the excitation of a Aresonance. (HSI) 


10837 (GSI-93-28) Fragment production and collective Be- 
haviour in central '*’ Au + {197}Au reactions at E/A = 100 MeV 
to 800 MeV. Wienold, T. Geselischaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany); Heidelberg Univ. (Germany). 
Naturwissenschaftlich-Mathematische Gesamtfakultaet. Jul 1993. 
149p. (In German). Order Number DE94739013. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this thesis results of the reaction Au on Au at incident ener- 
gies of 100 to 800 MeV/u are preentes, which were obtained with 
the phase 1 of the 47 detector system at the GS/ in Darmstadt. 
The studies are concentrated to collective behaviour and the pro- 
duction of medium-heavy fragments (IMF) in hot and dense nuclear 
matter, as it is produced in semicentral and central collisions. The 
data set consists of the measurement of triple respectively quadru- 
ple differential cross sections of charged fragments in a large 
range of the phase space over nearly one order of magnitude in 
the incident energy. In this thesis for the first time the existence of 
a central source of medium-heavy fragments in very central colli- 
sions is shown. For this new criteria for the event selection are 
applied, as the combination of large particle multiplicity and the ab- 
sence of a directed sideward flow, or the degree of the stopping in 
the energy flow. The analysis of the central source yielded a large 
mean IMF multiplicity of 1342 (extrapolated to 47, 100 MeV/u inci- 
dent energy). Furthermore the quantitative change of the directed 
sideward flow with the centrality” of the collisions was evaluated. 
With the measurments performed here now a new data set exists, 
which prepares many observables for the test of the numerous the- 
oretical transport theories. 


10838 (GSI-93-29) Construction of an “intelligent” trigger 
system for kaons and study of the K* production in the 
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system Ne+NaF at 1.0 GeV/u. Ahner, W. Geselischaft fuer Schw- 
erionenforschung mbH, Darmstadt (Germany); Heidelberg Univ. 
(Germany). Jul 1993. 146p. (In German). Order Number 
DE94739007. Source: OSTI; NTIS (US Sales Only); INIS. 

The technical part of this thesis describes the construction, the 
properties, and the experience from the application of an intelligent 
software trigger for the experiments on the production of positive 
kaons at the kaon spectrometer. The software trigger was applied 
in several beam-times. An essiential improvement in the yield of 
the registrated kaons was reached. The realization ensued by the 
application of standard components and represents a flexible and 
cost-efficient solution. The physical part of this thesis deals with the 
measurement of the double-differential cross section for positive 
kaons, positive pions, and protons in the system Ne+NaF at 1.0 
GeV/u beam energy in the laboratory-angle range of@,,,=44 +4 . 
the beam energy of 1.0 GeV/u lies below the threshold energy for 
the production of positive kaons in the collision of two free nucle- 
ons of Exeam*”es'¢=1.58 GeV. The momentum spectra of kaons 
and pions in the laboratory-momentum range from 270 MeV/c to 
1140 MeV/c can be well described by a Boltzmann distribution in 
the c. m. system. The steepness parameter of the Boltzmann dis- 
tributions amount to 64 MeV for kaons and 58 MeV for pions. The 
momentum-integrates cross section were determined from the ex- 
trapolation of the fitted Boltzmann distributions to:  (do/ 
jab)a0,,,~° =58.6+9.2 ub/sr and (do/dQia») so, ™"=169+17 mbj/sr. 
The total cross sections were calculated under the assumption of 
the isotropy in the c. m. system from the fitted distributions: 
oo =335+52 ub and oo” =939+96 mb. The mass dependence 
of the meson production cross sections in the symmetre collisional 
system Ne+NaF was studied and compared with the results of the 
study of the heavy collisional system Au+Au. 


10839 (GS-93-30) Inelastic proton scattering on the 
double-magic 5°Ni with radioactive heavy-ion beam in inverse 
kinematics. Kraus, G. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany); Mainz Univ. (Germany). Fachbereich 
18 - Physik. Jul 1993. 136p. (In German). Order Number 
DE94738981. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present thesis the elastic and inelastic proton scattering on 
56Nji at 101 MeV/nucleon was studied. Aim of the experiment was 
the measurement of the cross section for the excitation of the first 
2* state of this unstable nucleus in the region of the first diffraction 
maximum in the angular distribution and the determination of the 
B(E2) value for the transition to the 0* ground state. a x? fit of the 
experimentally measured spectra to the results of the simulations 
yielded the cross sections for elastic and inelastic proton scattering 
on 5®Ni with a relative error of about 15%, whereby the statistical 
contribution amounts to about 4%. In comparison with CCBA calcu- 
lations the deformation parameter £’ for the first excited 2* state 
was determined to 6’=0.173(17). A good test of the experimental 
method and the data analysis allowed the reference measurement 
p@®Ni,p’)>®Ni*. The determined elastic cross sections agree within 
the statistical errors of few percents with 5°Ni data from scattering 
experiments with proton beam. An assignment of the extracted 
value B(E2,0*+2*+)=595(117)e*fm* for 5¢Ni into existing systemat- 
ics shows that the low-lying excitation structure of the °°Ni nucleus 
exhibits significant differences to other double-magic isotopes. The 
experimental results are well described by recent shell-model 
calculations on the base of 1-particle-hole excitations in a (1f7/2)- 
(2p3/2, 1f5/2, 2p1/2)P configuration space. (HSI) 


10840 (GSI-93-36) Azimutal anisotropic particle emission 
in relativistic heavy-ion collisions. Brill, D. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Frankfurt Univ. 
(Germany). Fachbereich 13 - Physik. Oct 1993. 133p. (In German). 
Order Number DE94738388. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This thesis deals with the evaluation of one of the first experi- 
ments perforemd at the kaon spectrometer. In this experiment the 
197 Au+'97 Au reactions were measured at a beam energy of 1 GeV 
per nucleon. The essential results of the evaluation can be sum- 
marized as following: The widths of the measured distributions of 
the transverse momenta per nucleon of projectile spectators of dif- 
ferent charge cannot be explained solely by Fermi-gas models. For 
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particles of different fragment charge the mean transverse- 
momentum transfers per nucleon into the reaction plane at 
projectile rapidity were determined. (HSI) 


10841 (GSI-93-37) Partitioning of the excitation energy on 
the fragments from nucleus-nucleus collisions of 5'V and 
187 Au at the Coulomb barrier. Klein, P. Geselischaft fuer Schwe- 
rionenforschung mbH, Darmstadt (Germany); Mainz Univ. 
(Germany). Fachbereich 19 - Chemie und Pharmazie. Oct 1993. 
119p. (In German). Order Number DE94738334. Source: OST]; 
NTIS (US Sales Only); INIS. 

In the present thesis deviations from model predictions, which 
had been resulted in earlier studies at heavy ion reactions at incei- 
dent energies at the Coulomb barrier, should be further studied. 
For this the reaction 5'V+'97Au was studied exactly on the barrier 
and at an incident energy increased by 25 MeV. The reaction prod- 
ucts were captured in a copper foil, in a comprehensive chemical 
separation procedure separated, and -y-spectroscopically studied. 
From the + decay rates cross sections for about 270 isotopes of 
the elements potassium to polonium were determined. 


10842 (GSI-93-38) Mass dependence of the meson pro- 
duction in the systems ®Kr+""Zr and 197 Au+'®7Au at E,p=1 
GeV/u. Schwalb, O. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Giessen Univ. (Germany). 2. Physikalisches 
Inst. Oct 1993. 106p. (In German). Order Number DE94738333. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the present thesis the production of neutral mesons (x° and n 
mesons) in the heavy ion reactions ®Kr+"'Zr and 197 Au+'®”Au at 
E,a»=1 GeV/u is treated. Especially the dependence of the cross 
sections and pion spectra on the total mass of the colliding sys- 
tems is studied. From the measurement resuylted the total cross 
sections for the production of neutral pions and nmesons. Under 
the assumption of an isotropic, thermal source from this the multi- 
plicity of both kinds of mesons per reaction is determined. The 
concave shape of the pion spectra is discussed in a simple model 
as superposition of pions from the decay of the A, N1440, and 
N1535 resonances. Thereby the contributions of the baryons are 
determined, which are excited into resonances before the freezing 
out of the pions. For the Aresonance this contribution amounts in 
all systems to 8-10%. The N1440 resonance is against the delta 
suppressed by the factor 3-5, whereby the contribution increases 
with the system mass. The 1/x° ratio amounts at E/A=1 GeV typi- 
cally to 1.3%. From here a suppression of the N1535 resonance by 
the factor 80 against the delta results. 


10843 (GSI-93-39) Production of neutral pions in the 
heavy-ion reactions 350 MeV/u 2Ne + 27Al and 1 GeV/u “Ar + 
“Ca. Pfeiffer, M. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Giessen Univ. (Germany). Fachbereich 13 - 
Physik. Oct 1993. 119p. (in German). Order Number DE94738335. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the present thesis the production of neutral pions in the heavy- 
ion reactions 2°Ne+*7 Al at 350 MeV/u and *°Ar+4°Ca at 1 GeV/u is 
treated. In this thesis for both experiments the inclusive data are 
treated. In the case of the experiment Ar+Ca additionally the pion 
production dependent on the charged-particle multiplicity in the 
forward wall of the 47 detector system is studied. From the mea- 
surements the total cross sections under assumption of a thermal 
pion source and from this derived the number of neutral pions per 
reaction result. By means of a geometrical model the production 
probability for neutral pions per participating nucleons can be calcu- 
lated. The measured production probabilities fit well to a systematic 
representation of this quantity as function of the incident energy. 
By this a factorization of the total cross section results. The study 
of the pion multiplicity as function of the number of the charged 
particles and by this of the number of the participating nucleons re- 
sults that the multiplicity of the neutral pions scales linearly with the 
number of the nucleons participating to the reaction and therefore 
the pions are produced in individual nucleon-nucleon collisions. As 
further measurement results the spectra of the kinematical quanti- 
ties (energy, momentum, and rapidity) are studied. The shape of 
the spectra can be described by an isotropically emitting pion 
source in the nucleon-nucleon system with a thermal momentum 
distribution. Furthermore in all spectra without assumptions con- 
cerning the pion source the mean values can be determined. 


438 ERA Vol. 19, No. 4 


10844 (GS-93-41) Studies on the pion production in rela- 
tivistic heavy-ion reactions of symmetric mass systems. 
Muentz, C. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany); Technische Hochschule Darmstadt (Germany). 
Fachbereich 5 - Physik. Nov 1993. 126p. (In German). Order Num- 
ber DE94738336. Source: OSTI; NTIS (US Sales Only); INIS. 

For the study of the pion production in relativistic heavy-ion colli- 
sions with the kaon spectrometer at the heavy-ion accelerator SIS 
of the GSI Darmstadt the symmetric mass systems Au+Au, 
Ne+NaF at 1 GeV/nucleon, and Bi+Pb at 0.8 GeV/nucleon incident 
energy were studied. In the center thereby stand the spectral distri- 
butions of positive pions from peripheral and central reactions. 


10845 (INIS-RU-361, pp. 142-144) Fragmentography of PbS 
monocrystal in Pb fission reaction by '*C and Ne ions. 
Karamyan, S.A.; Bugrov, V.N.; Platonov, S.Yu.; Yuminov, O.A. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (In Rus- 
sian). (CONF-9105436-: 21. all-union conference on physics of 
charged particles interaction with crystals, Moscow (Russian Feder- 
ation), 27 May 1991). In Proceedings of 21. All-Union conference 
on physics of charged particles interaction with crystals: Part 4. 
Application of beams for the analysis of materials composition and 
structure. Surface effects. Order Number DE94615768. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fragmentografy of PbS monocrystal, irradiated by 'C ion 
beams in the energy range of 67-106 MeV and by 2°Ne ion beams 
with 103-174 MeV energies in U-200 cyclotron was performed for 
the first time. Fission fragments, escaping from monocrystalline 
target, were defected in wide-angle geometry by glass trace defec- 
tors. Reaction duration can be evaluated on the basis of 
measurement of dependence of shadow minimum parameters on 
ion energy or on defection angle of reaction products. Results of 
measuring yields in the shadow minimum are presented for three 
PbS exposures at '*C ion energies, equal to 67, 73 and 106 MeV. 
4 refs.; 1 fig.; 1 tab. 


10846 (INIS-RU-367, pp. 63-69) Cold fission and synthesis 
of superheavy elements. Sendulescu, A.; Florescu, A.; Dreiner, 
W. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (In Russian, English). (CONF-8910237-: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Fragment deformation effect on charge distribution at cold fission 
is considered. Dependence of values of fission barrier, compound- 
nucleus energy, change distribution and deformations of 
nuclei-fragments on deformations of nuclei of target and projectile 
is shown. 


10847 (INIS-RU-—367, pp. 99-112) Results from heavy-ion 
bombardments of ‘Es. Huget, E.K. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1990. 664p. (in Russian, 
English). (CONF-8910237—: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In International 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Formation of nuclei of actinides and trans elements 104 in heavy 
ion reactions with 2>4Es target is studied. 


10848 (INIS-RU-367, pp. 119-127) Cold fusion reactions 
with “8Ca. Gageller, H.W.; Jost, D.T. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1990. 664p. (in Russian, 
English). (CONF-8910237—: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In International 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Reactions of “8Ca ion cold fission with targets under 4,2-4,74 
MeV/nucleon energies are studied. 


10849 (INIS-RU-367, pp. 128-141) New findings in fission. 
Michaudon, A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1990. 664p. (In Russian, English). (CONF-8910237-: 
International school seminar on heavy ion physics, Dubna (USSR), 
3-12 Oct 1989). In International School-Seminar on Heavy lon 





Physics. Order Number DE94612504. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A review of the statics of fission in terms of fission barriers, 
fission channels, and fission valleys and of some aspects of dissi- 
pation with emphasis on recent results. 


10850 (INIS-RU-367, pp. 154-163) Puzzling shelf-like be- 
haviour of fission cross section in proton and alpha-particle 
induced fission of uranium in extreme sub-barrier energy re- 
gion. Nadkarni, D.M. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (In Russian, English). (CONF- 
8910237-—: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In international School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

235) fission cross section under the effect 
and alpha-particles is studied. 


10851 (INIS-RU-367, pp. 164-172) Static and dynamic ap- 
proach to nuclear fission. Pomorska, B.N.; Pomorski, K. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1990. 
664p. (In Russian, English). (CONF-8910237—: International school 
seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 1989). In 
International School-Seminar on Heavy lon Physics. Order Num- 
ber DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

The most urgent problems of the theory of nucleus fission are 
formulated. 


10852 (INIS-RU-367, pp. 173-187) Pre- and post-scission 
particle emission in heavy-ion induced fission. Hischer, D.,; 
Hinde, D.J.; Rossner, H. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (In Russian, English). (CONF- 
8910237—: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Brief synopsis of the results of investigation into pre-and post- 


of 4 MeV protons 


scission light particles in fission reactions caused by heavy ions 
and of the first theoretical papers dealing with their interpretation is 
presented. 


10853 (INIS-RU-367, pp. 199-207) Search for delayed fis- 
sion of neutron-rich nuclides and cosmochronology. Mezilev, 
K.A. (AN SSSR, Leningrad (Russian Federation). Inst. Yadernoj 
Fiziki); Novikov, Yu.P.; Popov, A.V.; Sergeev, Yu.Ya.; Tikhonov, 
V.1. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (In Russian, English). (CONF-8910237—: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. NEUTRON-RICH ISOTOPES/‘fssion; 
PROTON REACTIONS/spallation; URANIUM 238 TARGET/proton 
reactions; FISSION; SPALLATION 


10854 (INIS-RU-—367, pp. 208-217) Detection and investiga- 
tion of beta-delayed fission of ultraneutron-deficient nuclei in 
the range Hg-Pb. Lazarev, Yu.A. (and others); Oganesyan, Yu.Ts.; 
Tret'yakov, S.P. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1990. 664p. (In Russian, English). (CONF-8910237-: 
International school seminar on heavy ion physics, Dubna (USSR), 
3-12 Oct 1989). In International School-Seminar on Heavy lon 
Physics. Order Number DE94612504. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of experiments in search of B-delayed fission (DF) of 
neutron-deficient (ND) nuclei within Hg-Pb range are given. 


10855 (INIS-RU-367, pp. 218-224) Dynamical aspects of 
236) compound nucleus fission. Kliman, Ya. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1990. 664p. (in 
Russian, English). (CONF-8910237-: International school seminar 
on heavy ion physics, Dubna (USSR), 3-12 Oct 1989). In /nterna- 
tional School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Fission of ®U compound-nucleus obtained on 0.7-36 eV energy 
resonance neutron beam is studied. Fission prompt ionization 
chamber with 2°5U high content, gamma-quanta spectrometer and 
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technique of multidimensional measurements of fision fragment 
yield are used. 


10856 (INIS-RU-367, pp. 225-236) Experimental study on 
the mass and energy distributions of fragments in fission of 
excited nuclei with Z?/A=33-44. Luk'yanov, S.M. (and others); 
Penionzhkevich, Yu.Eh.; Solomotin, V.S. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1990. 664p. (in Russian, 
English). (CONF-8910237-: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In International 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of investigations into mass-energy distributions of fission 
fragments of a large group of nuclei-targets starting from W up to 
Cf by '2C, '®O, ?°Ne ions are given. Compliance of the given ex- 
periment results and theoretical calculation using diffusion model 
allows to estimate really the scale of variation of mass- 
asymmetrical deformation at nuclei fission occuring via the stage of 
complete fusion. Quasifission is characterized by essentially higher 
value of mass dispersion but does not differ in essence from 
compound-nucleus fission in respect to energy characteristics. 


10857 (INIS-RU-367, pp. 338-371) Experiments for produc- 
tion of heavy elements at Darmstadt. Hoffmann, S. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1990. 664p. (in 
Russian, English). (CONF-8910237-: International school seminar 
on heavy ion physics, Dubna (USSR), 3-12 Oct 1989). In Interna- 
tional School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

In experiments at the UNILAC the production cross sections and 
the decay properties of isotopes of elements up to Z=109 were 
measured. 


10858 (INIS-RU-367, pp. 473-479) Lifetime of strongly ex- 
cited nuclei - products of heavy ion reactions. Karamyan, S.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (In Russian, English). (CONF-8910237—: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Possibilities to use natural time scale linked with time of kinetic 
movement in nuclear system are considered to estimate duration of 
deexcitation processes. Systematization of lifetimes of nuclei within 
excitation energy wide range and description in the statistical ap- 
proach at application of nonstandard function for nucleus level 
density are described. 


10859 (INIS-RU-367, pp. 480-487) Isospin dependence of 
the nucleus-nucleus potential and radioactive beams. 
Dem'yanov, A.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii); Ogloblin, A.A.; Svnareva, E.F. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1990. 664p. (In Russian, 
English). (CONF-8910237—: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In Intemational 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Problem dealing with isospin dependence of nucleus-nucleus po- 
tential is discussed. It is shown that investigation into iridiscent 
scattering with radioactive nuclei beams may provide information 
on isospin fragment of nucleus-nucleus potential. 


10860 (INIS-RU-367, pp. 488-498) Investigation of gamma- 
radiation in heavy ion reactions. Komonin, V.V.; Kugler, A.; 
Sobolev, Yu.G.; Fomichev, A.S.; Kuchkov, V.S. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1990. 664p. (in 
Russian, English). (CONF-8910237—: International school seminar 
on heavy ion physics, Dubna (USSR), 3-12 Oct 1989). In /nterna- 
tional School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of investigations into gamma-radiation in heavy ion reac- 
tions are discussed in detail. 


10861 (INIS-RU-367, Pp. 499-507) Study on fusion reac- 
tions of 10, 72Ne, *Mg, “Ar and “°Ca with heavy nuclei in 
the range of compound nuclei at Z=85-93. Andreev, A.N. (and 
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others); Bogdanov, D.D.; Eremin, A.V. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1990. 664p. (In Russian, 
English). (CONF-8910237-: International school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In International 
School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of the experiments and their interpretation in respect to 
study of fusion reactions with heavy nuclei are discussed. 


10862 (INIS-RU-367, pp. 539-548) Influence of charged per 
ticle transfer couplings on the sub-barrier fusion of '®0, 
14N45°Co. Gomes, P.R. (and others); Penna, T.J. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1990. 664p. (In 
Russian, English). (CONF-8910237-: International school seminar 
on heavy ion physics, Dubna (USSR), 3-12 Oct 1989). In /nterna- 
tional School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Problem linked with influence of charged coupling of particle 
transfer on subbarrier fusion nuclei is discussed. It is pointed out, 
that for the studied systems the transfer of charged particles is 
greater importance for fusion intensification than that of neutrons. 


10863 (INIS-RU-367, pp. 549-556) nocmuntete deep inelas- 
tic processes in '°Mo+'°Mo and 'Sn+'Sn at 18 and 24 
MeV/n. Petrovici, M. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (in Russian, English). (CONF- 
8910237-: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). in International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Deep inelastic processes of incomplete fusion within nuclei sys- 
tems at 18 and 24 MeV/n energy are studied. Conclusions is 
made, that the mentioned processes allow to conduct investiga- 


tions into dynamics of pre-equilibrium phenomena depending on 
Shock temperature. 


10864 (INIS-RU-367, pp. 557-567) Central collisions at the 
Fermi energy. Harar, S. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (In Russian, English). (CONF- 
8910237—: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Investigations into properties of formation and decay processes 
of hot nuclei in fusion and fision reactions are carried out. 


10865 (INIS-RU-367, pp. 568-580) Consequences of dy- 
namics and phase space constraints in medium energy heavy 
ion collisions. Blann, M. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (In Russian, English). (CONF- 
8910237—: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Production of gamma-radiation using n-p bremsstrahlung radia- 
tion mechanism in heavy ion reaction is discussed in detail. 
Processes of multiple fragmentation are considered briefly. 


10866 (INIS-RU-367, pp. 581-591) Binary complex fragment 
emission and multifragmentation from very hot nuclei. Moreno, 
L.G.; Wozniak, G.J. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (in Russian, English). (CONF- 
8910237—: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Problem of hot nuclei multifragmentation is discussed. Processes 
of incomplete fusion of heavy ions are considered. The principle at- 
tention is focused on binary emission of complex fragments. 


10867 (INIS-RU-367, pp. 592-597) Fusion and transfer 
around the Coulomb barrier of the systems °S+%.91922-, Cor- 
radi, L. (and others); Lenz, U.; Loebner, K.E. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1990. 664p. (in Russian, 
English). (CONF-8910237-: international school seminar on heavy 
ion physics, Dubna (USSR), 3-12 Oct 1989). In International 





School-Seminar on Heavy lon Physics. Order 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Processes of fusion and transfer around Coulomb barrier are dis- 
cussed. Principle attention is focused on problem dealing with 
nuclear transfer influence on enhancement of fusion cross section 
in the given systems. 


10868 (INIS-RU-367, pp. 598-601) Excitation energy parti- 
tion in 74Ge+'SHo collision at energy 8,5 MeV/A. Blocki, J.; 
Grotowski, K.; Planeta, R. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (In Russian, English). (CONF- 
8910237-: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

investigation into excitation energy partition in 7*Ge+'® Hoi colli- 
sion at 8,5 MeV/A energy is carried out. The calculations are 
conducted in terms of classical dynamics. 


10869 (INIS-RU—367, pp. 602-611) Friction in heavy-ion col- 
lisions. Krappe, H.J. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (In Russian, English). (CONF- 
8910237-—: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In International School-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Conceptual approach to problem of phenomenological descrip- 
tion of dissipative collisions of heavy ions is presented. Deep 
inelastic interactions of heavy ions are studied in terms of micro- 
scopic dissipative models. 


10870 (INIS-RU-367, pp. 622-629) Inner shell atomic phe- 
nomena as probe for heavy ion induced nuclear reactions. 
Sujkowski, Z. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1990. 664p. (In Russian, English). (CONF-8910237-: 
International school seminar on heavy ion physics, Dubna (USSR), 
3-12 Oct 1989). In International School-Seminar on Heavy lon 
Physics. Order Number DE94612504. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Problem linked with application of atomic phenomena in the in- 
ner shells as technique to study heavy ion reactions is discussed. 


10871 (INIS-RU-367, pp. 630-636) Linear momentum trans- 
fer for non-fissile target. Jastrzebski, J.; Pienkowski, L. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1990. 664p. (In 
Russian, English). (CONF-8910237-: International school seminar 
on heavy ion physics, Dubna (USSR), 3-12 Oct 1989). In Interna- 
tional School-Seminar on Heavy lon Physics. Order Number 
DE94612504. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of investigations into processes of linear pulse transfer 


for non-fissile nuclei are presented for targets with intermediate 
masses. 


Number 


10872 (INIS-RU-367, pp. 637-652) Theoretical approaches 
to spin distributions in heavy-ion fusion reactions. Frobrich, P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (in Russian, English). (CONF-8910237—-: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Investigations into different theoretical models are conducted for 
simultaneous description of excitation functions and spin distribu- 
tions of heavy ion fusion. 


10873 (INIS-RU-367, pp. 653-664) Some recent results of 
studies of asymmetrical heavy-ion reactions with the KX-ray 
method. Siemssen, R.H. (and others); Grouzen, P.C.; Hinnefeld, 
J.D. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1990. 664p. (in Russian, English). (CONF-8910237-: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). In International School-Seminar on Heavy lon Physics. Or- 
der Number DE94612504. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Investigations into heavy ion asymmetric reactions are carried 
out using X-ray K-radiation technique. Cross sections for quasi- 
elastic and deep inelastic components are determined. 
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10874 (IPNO-DRE-92-28) Annular diffraction of very unsta- 
ble light nuclei. Roussel, P.; Bacri, C.O.; Clapier, F. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 29 Sep 
1992. 15p. (In French). Order Number DE94614773. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Because they are brittle, unstable light nuclei can produce an 
annular diffraction pattern observed on their decay products with 
large cross sections. With such a simple model, the °Li angular dis- 
tribution observed in the ''Li fragmentation have been reproduced 
together with the reaction cross-section and the fragmentation yield 
provided recoil effects from neutron emission are included. It re- 
sults that for this projectile and for light targets, diffraction is the 
main source of transverse momentum for °Li whereas for neutrons 
it originates from its emission energy in the ''Li center of mass. 


10875 (IPNO-T—92-05) Measurement of total and differen- 
tial cross sections and analyzing power for pions in inelastic 
proton-proton anti pp—ppzdeg scattering. Rappenecker, G. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire; 
Paris-11 Univ., 91 - Orsay (France). 4 Dec 1992. 112p. (in 
French). Order Number DE94614774. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new solid angle detector, SPESO-2z, has been constructed in 
order to obtain clear data for this reaction. It consists mainly of 24 
lead glass bars, arranged vertically in two shells around the liquid 
hydrogen target. A circle of scintillators vetoes charged particles. 
The bars serve as Cerenkov counters. A new fast topological trig- 
ger was developed which rapidly separates good configurations of 
two photon hits from background. A simulation code was set up 
that offered the opportunity to create pion events according to sev- 
eral theoretical models. The combination of measured values and 
simulation calculation provided the final results. The total cross 
sections follow exactly the established excitation function, but with 
much smaller error bars. No indication for a narrow dibaryon reso- 
nance with M=2121 MeV has been found. The differential cross 
sections were established over half of the angular range and the 
analyzing power has been measured for the first time in such a 
systematic way. The comparison with neutron-proton scattering 
with charged pion production reveals the existence of a non negli- 
gible partial cross section below 600 MeV. 


10876 (IPNO-T—93-01) A contribution to the study and the 
realization of a spin polarized electron source with helium af- 
terglow. Humbiot, H. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire; Paris-7 Univ., 75 (France). Mar 1993. 117p. 
(In French). Order Number DE94614792. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The spin polarized electron source developed at Orsay uses the 
chemi-ionization of CO2 gas by polarized metastable helium atoms 
to produce free polarized electrons. A new scheme of optical 
pumping is applied, using Dp resonance line of helium by combin- 
ing o and =x polarized light. The pumping beam is split along two 
perpendicular directions. The flow velocity of the afterglow is in- 
creased by using high speed mechanical pumps, yielding high 
metastable densities by reducing the loss of metastable diffusing to 
the walls. Theoretically, with this method, the electron polarization 
can reach 100 pc. but in the experiment, the helium atoms are po- 
larized to 85 pe. Their polarization increases when x pumping is 
added to the o one. 30 to 45 pc. electron polarization that is ob- 
served is related to a degradation close to the extraction region 
(collection of spurious electrons). 


10877 (JINR-E-—1-92-569) Silicon induced interactions with 
emulsion at 3.7 and 14.6 AGeV. Adamovich, M.|. (and others); 
Aggarwal, M.M.; Aleksandrov, Yu.A. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of High Energy. 1992. 
13p. Order Number DE94614806. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The new data on multiplicities and angular spectra of produced 
particles and target fragmentation from 14.6 AGeV silicon induced 
emulsion interactions are presented. 8 refs.; 16 figs.; 2 tabs. 


10878 (JINR-E-4-92-535) Pion-double-charge exchange 
reaction at low energies. Khankhasaev, M.Kh. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
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Physics. 1992. 10p. Order Number DE94612532. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The pion-nucleus double-charge exchange (DCX) reaction can 
be considered as a laboratory to study the pion interaction with the 
two-nucleon system of the isospin T=1. 43 refs.; 5 figs. 


10879 (Juel-2753) Radiochemical studies on the neutron- 
and proton-induced ‘Be emission at energies up to 100 MeV. 
Scholten, B. Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Chemie 1 - Nuklearchemie; Koeln Univ. (Germany). Apr 1993. 
116p. Order Number DE94739113. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Cross sections for 7Be emission in neutron and proton induced 
reaction on medium and heavy mass nuclei were measured up to 
100 MeV using the activation method, radiochemical separations 
and y-ray spectroscopy. For this purpose chemical separations 
were developed and modified to optain ’Be in a radiochemically 
pure form. In this work the excitation functions of (p,”Be) reactions 
on the target nuclei V, Nb, Au and Bi could be measured radio- 
chemically for the first time in the energy range of 35 to 100 MeV. 
The cross sections for gold amount to a few ub, for vanadium to 


several tens of ub and for niobium to several hundred pb. (orig/ 
HSI) 


10880 § (KFK-5067) Neutron capture in '4*:'Sm: A sensi- 
tive probe of the s-process neutron density. Wisshak, K.; 
Guber, K.; Voss, F.; Kaeppeler, F.; Reffo, G. Kernforschungszen- 
trum Karlsruhe. GmbH (Germany). Inst. fuer Kernphysik. Dec 1992. 
74p. Order Number DE94740599. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The neutron capture cross sections of 147:148.149,150,152Sm were 
measured in the energy range from 3 to 225 keV at the Karlsruhe 
Van de Graaff accelerator using gold as a standard. Maxwellian av- 
eraged neutron capture cross sections were calculated for thermal 
energies between kT=10 to 100 keV by normalizing the cross sec- 
tion shape up to 700 keV neutron energy reported in literature to 
the present data. These stellar cross sections were used in an s- 
process analysis. The ratio of the values of the s-process current 
left angle o right angle N, (Maxwellian-averaged neutron capture 
cross section times s-process abundance) for the s-only isotopes 
148.159Sm is 0.882+0.009 rather than unity as expected by the lo- 
cal approximation. The corresponding branching in the s-process 
path is analysed in the framework of the classical approach. The 
resulting mean neutron density, n,=3.4+0.6x10® cm-%, is the most 
stringent limit obtained so far. Finally the new cross sections are 
used to derive constraints for a stellar model. (orig/HSI) 


10881 (LA-UR-93-03S4) R-matrix analysis for nitrogen and 
oxygen. Hale, G.M. (Los Alamos National Lab., NM (United 
States)); Young, P.G.; Chadwick, M.B.; Chen, Z.-P. Los Alamos 
National Lab., NM (United States). [1994]. 9p. Sponsored by US- 
DOE, Washington, DC (United States);Defense Nuclear Agency, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940424—11: 8. international conference on radiation shield- 
ing, Arlington, TX (United States), 24-27 Apr 1994). Order Number 
DE94006157. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the Hiroshima-Nagasaki Dose Reevaluation Program, 
new evaluations of the neutron cross sections for 4*N and 'O 
were made for ENDF/B-VI, based at low energies on multichannel 
R-matrix analyses of reactions in the '5N and 170 systems. The 
types of data used in the analysis, and the resulting cross sections 
and resonance structures are briefly described. The resonance 
structure in the neutron cross sections was especially well deter- 
mined by including precise, high-resolution neutron total cross 
section measurements from Oak Ridge and Karlsruhe. The new 
evaluated cross sections, wile thought to be significantly better than 
the earlier ones, improve, but do not completely remove, the dose 
discrepancies that persist, especially in the Hiroshima explosion. 


10882 (OUP-93-24) The level density in '®2Dy. Henden, L.; 
Bergholt, L.; Guttormsen, M.; Rekstad, J.; Tveter, T.S. Oslo Univ. 
(Norway). Fysisk Inst. Nov 1993. 11p. Order Number DE94614793. 
Source: OSTI; NTIS; INIS. 

The level density of low-spin (<1) in '©*Dy has been deter- 
mined from the ground state up to approximately 5 MeV of 
excitation energy. The excitation region 7-8 MeV was populated by 
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means of the '*Dy(*He,a) reaction, and the first-generation +-rays 
in the decay of these states have been isolated. The energy distri- 
bution of the first-generation +y-rays provides a new source of 
information about the nuclear level density over a wide energy re- 
gion. 9 refs., 4 figs. 


10883 {EST PROC C2 02, pp. 584-592) The fission transmu- 
tation of “’Np in a field of spallation neutrons emitted from 
thick lead target bombarded by 1-3.7 GeV protons and 
deuterons. Nikolaev, V.A. (V.G. Khlopin Radium Inst., Sankt- 
Petersburg (Russian Federation)); Yakovlev, R.M.; Vassilkov, R.G. 
Sep 1992. 657p. (CONF-9109524—: Specialists’ meeting on 
accelerator-based transmutation, Villigen (Switzerland), 9-12 Sep 
1991). In Proceedings of the specialists’ meeting on accelerator- 
based transmutation. Order Number DE94612272. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In order to narrow the gap between the experimental data 
spreading under an ideology of accelerator based large-scale neu- 
tron production and calculation methods requiring such data for 
their validation and testing we performed a series of experiments 
on fission transmutation of some actinides (°’Np, ?49Am, 
240 242Pu) extracted from irradiated fuel, and some reference ac- 
tinides as well (*°*Th, 25, 238U) in a field of spallation neutrons. 
Neutrons were generated in very thick lead target bombarded with 
proton beams. The measurements have been carried out at JINR 
synchrophasotron (Dubna). 


10884 (PSI-PROC—92-02, pp. 605-618) On the possibilities 
of experiments with actinide transmutation. Shvedov, O.V. (inst. 
of Theoretical and Experimental Physics, Moscow (Russian Feder- 
ation)); Titarenko, Y.E.; Buchuev, A.V.; Matveev, O.V. Sep 1992. 
657p. (CONF-9109524—: Specialists’ meeting on accelerator-based 
transmutation, Villigen (Switzerland), 9-12 Sep 1991). In Proceed- 
ings of the specialists’ meeting on accelerator-based transmutation. 
Order Number DE94612272. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The experimental program going on in ITEP is aimed at studies 
of neutron-physics parameters of targets of transmuting systems, 
irradiated by a proton beam of 24-1200 MeV kinetic energy. It is 
planned to obtain the estimates of the absolute yields, neutron 
spectra, changes in chemical composition of target under irradia- 
tion. 


10885 (RAL-93-057) Deep inelastic ey scattering, with 
beamsstrahlung. Miller, D.J. (University Coll., London (United 
Kingdom). Dept. of Physics and Astronomy); Kennedy, B.W.; Ward, 
J.J.; Forshaw, J.R. Rutherford Appleton Lab., Chilton (United King- 
dom). Jul 1993. 4p. (CONF-9304229-: 2. international workshop 
on physics and experiments at linear e*e- colliders; European 
workshop at DESY; 2. international workshop on physics and ex- 
periments at linear e*e~ colliders; E Order Number DE94614762. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A 500 GeV linear collider with a luminosity of 10fb—' per year 
will permit measurements to be made of the structure of the photon 
in two new kinematic regions. This preliminary study shows that 
there will be sufficient hadronic events with an observed scattered 
electron or positron at large Q* to allow accurate measurement of 
the F2 structure function to be made up to the region of Q?=104 
GeV*, a classic test of perturbative quantum chromodynamics 
(QCD). and the hard spectrum of target photons, especially real 
beamsstrahlung photons, will give good statistics for the first time at 
very low values of Bjorken-x, down to below x=0.01 where nothing 
is known of the photon’s structure but where semi-hard effects may 
be expected. A "generic” linear collider detector will be perfectly ad- 
equate for the large-Q* study but a specially hardened small-angle 
tagger must be added to give access to the low x region. (Author). 


10886 (SAND—92-0094) SNL RML recommended dosimetry 
cross section compendium. Griffin, P.J. (Sandia National Labs.., 
Albuquerque, NM (United States)); Kelly, J.G.; Luera, T.F.; Van- 
Denburg, J. Sandia National Labs., Albuquerque, NM (United 
States). Nov 1993. 396p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94005322. Source: OSTI; NTIS; INIS; GPO Dep. 

A compendium of dosimetry cross sections is presented for use 
in the characterization of fission reactor spectrum and fluence. The 
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contents of this cross section library are based upon the ENDF/B- 
Vi and IRDF-90 cross section libraries and are recommended as a 
replacement for the DOSCROS84 multigroup library that is widely 
used by the dosimetry community. Documentation is provided on 
the rationale for the choice of the cross sections selected for inclu- 
sion in this library and on the uncertainty and variation in cross 
sections presented by state-of-the-art evaluations. 
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10887 (FNAL-TM—1872) Quality factor measurements at 
NTF. Vaziri, K.; Krueger, F.; Kroc, T.; Lauten, G.; Lennox, A.; Lev- 
eling, T. Fermi National Accelerator Lab., Batavia, IL (United 
States). 17 Dec 1993. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. Order Num- 
ber DE94006039. Source: OSTI; NTIS; INIS; GPO Dep. 

The dose equivalent rate in the radiation field outside of the 
polydoor at the Neutron Therapy Facility has been measured, us- 
ing a Chipmunk, assuming a quality factor (QF) of 5, to be 25 
mrenvhr. This kind of dose rate if true introduced occupancy re- 
strictions and NTF is operating under an exemption. Based on the 
previous CR-39 studies of the neutron field around NTF,and the 
amount of shielding around the NTF, it was difficult to believe that 
a significant neutron field exists in this area, and contributes to the 
measured dose rate. If the field was mostly due to gamma rays the 
QF setting on the Chipmunk could be reliably set to a value of one. 
One method of obtaining a qualitative understanding of the relative 
abundance of neutron and gamma contribution to the absorbed 
doses, is to measure the quality factor for the field. This was deter- 
mined using a recombination chamber. The recombination 
chamber is a gas filled ion chamber that can measure the average 
quality factor of a radiation field of unknown composition and en- 
ergy spectrum. To use the recombination chamber in an unknown 
field, one needs to measured a calibration curve using radiation 
fields of known quality factor. The individual neutron and gamma 
components of the radiation field were also determined in these 
studies by use of an Andersson-Braun counter to measure the 
dose equivalent rate due to neutrons, and a Cutup ion chamber to 
measure the gamma dose rate. The neutron dose equivalent rate 
in this area of NTF has been estimated by Vylet and is consistent 
with the present measurements. 


10888 (INIS-BR-3228) X-ray diffraction at Bragg angles 
around 7/2. Mayolo, C.M.G. de. Parana Univ., Curitiba, PR 
(Brazil). Dept. de Fisica. 1991. 200p. (In Portuguese). Order Num- 
ber DE94614834. Source: OSTI; NTIS (US Sales Only); INIS. 

X-ray diffraction at Bragg angles around 7/2 is studied from the 
theoretical and experimental points of view. The proposed correc- 
tions to the dynamical theory in the 6, ~ z/2 cases, has been 
reviewed showing the equivalence between two formalisms leading 
to a corrected expression for the dependence of the angular pa- 
rameter y with the angle of incidence. An expression for y valid in 
the conventional and 6 g ~ 2/2 cases has been obtained. A gen- 
eral expression for Bragg law and for energy resolution after a 
Bragg diffraction was also deduced. (author). 


10889 (INIS-RU-363, pp. 67-76) Energy losses of relativis- 
tic charged particles, produced in medium. Grinenko, A.A. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Na- 
sonov, N.N. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1992. 171p. (In Russian). (CONF-9206427-: 2. 
working meeting on physics at VLEPP, Protvino (Russian Federa- 
tion), 2 Jun 1992). In Proceedings of 2. Working meeting ‘Physics 





at VLEPP’. V.2: Volume 2. Order Number DE94616167. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper deals with a nonstationary process of interaction with 
the matter of fast charged particles with pertually lost equilibrium 
Coulomb field. It is shown that energy losses of such particles in a 
time interval, which is smaller than the time of equilibrium field for- 
mation, are primarily caused by the losses for radiation and 
restoration of the equilibrium field. Energy losses are analyzed un- 
der conditions of a strong interference of electromagnetic fields of 
the cluster composed of two charged particles. 5 refs.; 1 fig. 


10890 (INIS-RU-366, pp. 76-78) Complex methods for 
shield calculations. Dubinin, A.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst.); Kurachenko, Yu.A.; Levchenko, 
V.M.; Pyshko, A.P. Ministerstvo Rossijskoj Federatsii po Atomnoj 
Ehnergii, Moscow (Russian Federation); Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Inst. Atomnoj Ehnergii. 1991. 104p. (in Russian). In 
Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616245. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The problem of the optimum designing of the numerical complex 
schemes for the shield calculation is analyzed. It is showed, that 
joint use of the different radiation transport models allows to get 
demanded precision results with acceptable calculation expendi- 
tures. The examples of the different calculation chains applied to 
the solution of concrete shield problem are given. 5 refs.; 1 tab. 


10891 (INIS-RU-366, pp. 78-81) One-dimensional 4-order 
calculation schemes for discrete ordinates transport equation. 
Stumbur, Eh.A. (Gosudarstvennyj Komitet po _ Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst.); Milyutina, Z.N.; Rumyantsev, G.Ya. 


Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow 
(Russian Federation); Gosudarstvennyj Komitet po Ispol’zovaniyu 


Atomnoj Ehnergii SSSR, Moscow (Russian Federation). inst. Atom- 
noj Ehnergii. 1991. 104p. (In Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

Versions of calculational schemes for solution of the neutron 
transport equation in one-dimensional geometries proposed. Forms 
of the difference equations for plane problems in curvilinear ge- 
ometries are given. Examples are presented of application of the 
schemes, realized in programs for BESM-6. By means of the pro- 
grams are carried out calculations of some test models of spherical 
systems with multiplicating properties. 14 refs.; 1 tab. 


10892 (INIS-RU-366, pp. 82-84) The effective modifications 
of the P,, method in the compound schemes for the shield cal- 
culations. Kucharenko, Yu.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion).  Fizike-Ehnergeticheskij _Inst.). Ministerstvo _Rossijskoj 
Federatsii po Atomnoj Ehnergii, Moscow (Russian Federation); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94616245. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The convergence of P,-method (n=1-3) is researched. The high 
efficiency of the P,.-approximation based on the apriory informa- 
tion about problem solution or simplest trial functions is showed. 
The compound schemes including the P,.<-approximation and 
more precise algorithms of transport equation solving are consid- 
ered. The numerical results illustrating these schemes efficiency for 
the shield characteristic calculations are presented. 4 refs.; 1 tab. 


10893 (INIS-RU-366, pp. 85-87) The usage of SP, 
method for shielding calculations. Zharkov, V.P. (Nauchno- 
Issledovatel’skij Fiziko-Khimicheskij Inst., Moscow (Russian 
Federation)); Kiselev, A.N.; Netecha, M.E. Ministerstvo Rossijskoj 
Federatsii po Atomnoj Ehnergii, Moscow (Russian Federation); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. 
(In Russian). In Problems of nuclear science and technology: 
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Scientific-technical collection. Order Number 
Source: OSTI; NTIS (US Sales Only); INIS. 

The algorithm and usage of SP, method for shielding calcula- 
tions are described. The results of this method are compared with 
those for DOT-IIl code, method of removal -diffusion and experi- 
mental results. The calculation were made on the basis of several 
libraries of multigroup constants. 5 refs.; 4 tabs. 


DE94616245. 


10894 (INIS-RU-366, pp. 88-90) Method of characteristics 
in complex geometry MCCG scheme for shielding calcula- 
tions. Suslov, |.R. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst.). Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. (in Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616245. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The generalisation of consistent diffusion differencing method for 
unregular geometry for acceleration of inner iterations in method of 
characteristics in complex geometry is given. Numerical results for 
LMFBR-schielding benchmark problem and LMFBR schielding 
calculation in complex geometry are presented to demonstrate pos- 
sibility of MCCG-scheme in geometry description and effectiveness 
of acceleration method. 8 refs.; 1 fig.; 1 tab. 


10895 (INIS-RU-366, pp. 90-93) Neutron streaming analysis 
of the LMFBR neutron guide mockup. Berzonis, M.A.; Bolyatko, 
V.V.; Savitskij, V.I.; Usanov, V.I. Ministerstvo Rossijskoj Federatsii 
po Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Inst. Atomnoj Ehnergii. 1991. 104p. (in Rus- 
sian). In Problems of nuclear science and _ technology: 
Scientific-technical coliection. Order Number DE94616245. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the paper is determination of the attenuation parame- 
ters of the neutron field characteristics in the fast reactor neutron 
guide mockup. Comparison is carried out of the DOT-II] program 
computation data with results of activation detector measurements. 
By means of the ZAKAT program system is realized two- 
dimensional analysis of the measured activation integrals sensitivity 
to the used interaction cross sections. A set of effects is studied 
which plays an important part in neutron field shaping in fast reac- 
tion neutron guides. 7 refs.; 2 figs.; 3 tabs. 


10896 (INIS-RU-366, pp. 93-95) The investigation of fast 
neutron deep penetration through the multislab shield on the 
experimental devices of middle power. Nikolaev, A.N. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (Russian Federation). Fiziko-Ehnergeticheskij _Inst.); 
Zabud’ko, A.N. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehn- 
ergii, Moscow (Russian Federation); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. 104p. (in Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616245. Source: OSTI; NTIS (US Sales Only); 
INIS. 

New method is considered for experimental and calculational in- 
vestigations of deep penetration of fast neutrons through multilayer 
shielding compositions by means of experimental facilities with 
neutron sources of middie power. The method is realized in investi- 
gations at the IR-100 reactor. Satisfactory agreement is observed 
of experimental data and data, obtained by usage of ROZ-6 
one-dimensional computational complex and the RAPID two- 
dimensional complex. 2 refs.; 2 figs. 


10897 (INIS-RU-366, pp. 95-97) Experimental facility of in- 
novative types as the laboratory analog of research reactor 
experimental device. Androsenko, A.A. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Fed- 
eration). Fiziko-Ehnergeticheskij Inst.); Androsenko, P.A.; Zabud’ko, 
A.N.; Kremenetskij, A.K.; Nikolaev, A.N.; Trykov, L.A. Ministerstvo 
Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow (Russian Fed- 
eration); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
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Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehn- 
ergii. 1991. 104p. (In Russian). In Problems of nuclear science and 
technology:  Scientific-technical collection. Order Number 
DE94616245. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper analyses capability of creating laboratory analogs of 
complex experimental facilities at research reactors utilizing power 
radionuclide neutron sources fabricated in industrial conditions. 
Some experimental and calculational investigations of neutron- 
physical characteristics are presented, which have been attained at 
the RIZ research reactor laboratory analog. Experimental results 
are supplemented by calculational investigations, fulfilled by means 
of the BRAND three-dimensional computational complex and the 
ROZ-6 one-dimensional program. 4 refs.; 3 figs. 


10898 (INIS-RU-372, pp. 31-39) Experience with nodal 
method for steady-state neutrons and protons transport equa- 
tion in two-dimensional shielding calculations. Voloshchenko, 
A.M. (AN SSSR, Moscow (Russian Federation). Inst. Prikladnoj 
Matematiki); Shvetsov, A.V. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1992. 96p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616109. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The adaptive correction algorithm (AWLM-WLD-scheme) for the 
4-th order nodal LM-scheme for the transport equation is pre- 
sented. This method provides for the positivity of solution, eliminate 
rough errors of approximation with coarse meshes and thus is 
convenient for solution of deep penetration radiation problems. Cal- 
culation results of neutron and photon transport in two-dimensional 
shielding compositions show that the AWLM-WLD scheme ensures 
multifold computational gain in the running time and memory in 
comparison with the S,-method. The AWLM-WLD scheme is real- 
ized in the ROZ-6.4 program for one-dimensional geometries and 
in the KASKAD-1 program for two-dimensional ones. 10 refs.; 6 
figs.; 1 tab. 


10899 (INIS-RU-372, pp. 84-85) Joint solution by Monte 
Carlo of the forward and adjoint transport equations for the 
computation of radiation field functional in non-homogeneous 
shield. Kondrushkin, N.A. (AN SSSR, Moscow (Russian Federa- 
tion). Inst. Prikladnoj Matematiki); Miroshnikov, G.V.; Miroshnikova, 
A.|.; Moskalev, O.B. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii. 1992. 96p. (In Russian). In Problems of nuclear 
science and technology: Scientific-technical collection. Order 
Number DE94616109. Source: OSTI; NTIS (US Sales Only); INIS. 

Method for radiation field computation is proposed in several 
points inside an object. The points belong to some empty volume 
or a volume, filled by a weakly scattering medium. In that case the 
time for computation of radiation field into a void is substantially 
less than the time for computation radiation transmission through 
constructive details surrounding the void. Inside the void is used 
the adjoint equation solution, outside it - the solution of the forward 


equation, coupling them on the boundary of the void. 4 refs.; 1 fig.; 
1 tab. 


10900 (INIS-RU-372, pp. 85-88) Calculation of extended 
shields in the Monte Carlo method using importance function 
(BRAND and DD code systems). Androsenko, A.A. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (Russian Federation). Fiziko-Ehnergeticheskij !nst.); 
Androsenko, P.A.; Kagalenko, |.Eh.; Mironovich, Yu.N. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1992. 96p. 
(In Russian). In Problems of nuclear science and technology: 
Scientific-technical collection. Order Number DE94616109. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given of a technique and aigorithms of con- 
structing neutron trajectories in the Monte-Carlo method taking into 
account the data on adjoint transport equation solution. When sim- 
ulating the transport part of transfer kernel the use is made of 
piecewise-linear approximation of free path length density along 
the particle motion direction. The approach has been implemented 
in programs within the framework of the BRAND code system. The 
importance is calculated in the multigroup P,-approximation within 
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the framework of the DD-30 code system. The efficiency of the 
developed computation technique is demonstrated by means of so- 
lution of two model problems. 4 refs.; 2 tabs. 


10901 (INIS-RU-372, pp. 88-90) A study of the effective- 
ness of the vector Monte Carlo algorithms in solving problems 
of the radiation transport in a nonhomogeneous shield. 
Efremov, E.V. (AN SSSR, Moscow (Russian Federation). Inst. Prik- 
ladnoj Matematiki); Moskalev, O.B. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1992. 96p. (In Russian). In Problems 
of nuclear science and technology: Scientific-technical collection. 
Order Number DE94616109. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Two methods for increasing efficiency of the vector Monte-Carlo 
algorithms for solving problems of the radiation transport in a free- 
dimensional inhomogeneous duct are proposed. The first method 
consists in application of the importance sampling, the second - in 
dividing the energy axis on some subintervals. 4 refs.; 1 fig. 


10902 (INIS-RU-372, pp. 90-95) Adaptive MORSE code sys- 
tem: testing and some improvements. Azarov, S.G. (AN SSSR, 
Moscow (Russian Federation). Inst. Prikladnoj Matematiki); 
Moskalev, O.B. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj 
Ehnergii. 1992. 96p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94616109. Source: OSTI; NTIS (US Sales Only); INIS. 

Adapted MORSE code system possibilities in solution of the 
many-group transport equation set in regions of complex geometric 
shapes by the Monte Carlo method are considered. Computation 
results of base standard experiments by means of the MORSE 
agree well with experimental data and computation by the ROZ-6, 
JOSTLP, POZ-V computers with usage of different constant sys- 
tems. The MORSE-CG new possibilities are described: referencing 
to the GNDL constant system, referencing to the two-dimensional 
RADUGA program, a new graphic system for geometry assignment 
testing, a new geometric body-primitive and induced radioactivity 
computation. 21 refs.; 10 figs. 


10903 (LA-UR-93-2967) MCNP analysis of the Livermore 
pulsed spheres with ENDF/B-VI. Brockhoff, R.C.; Hendricks, J.S. 
Los Alamos National Lab., NM (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940424-2: 8. international conference on 
radiation shielding, Arlington, TX (United States), 24-27 Apr 1994). 
Order Number DE93040102. Source: OSTI; NTIS; INIS; GPO Dep. 

Twenty-five Livermore pulsed sphere experiments have been 
modeled with the MCNP4A code using ENDF/B-VI cross sections 
processed by the NJOY nuclear data processing system. These 
calculations have been compared to an earlier study using ENDF/ 
B-V data using the MCNP4 code. These are the first MCNP4A 
benchmarks, the first ENDF/B-VI benchmarks with MCNP, and the 
first analysis of these NJOY-processed data. In general, these re- 
sults validate the MCNP code, demonstrate that ENDF/B-VI and 
ENDF/B-V generally agree, and in some cases show that ENDF/B- 
VI gives better results than ENDF/B-V. 


10904 (LA-UR-93-2968) Performance of MCNP4A on seven 
computing platforms. Hendricks, J.S.; Brockhoff, R.C. Los 
Alamos National Lab., NM (United States). [1994]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940424—1: 8. international conference on 
radiation shielding, Arlington, TX (United States), 24-27 Apr 1994). 
Order Number DE93040101. Source: OSTI; NTIS; INIS; GPO Dep. 

The performance of seven computer platforms has been evalu- 
ated with the MCNP4A Monte Carlo radiation transport code. For 
the first time we report timing results using MCNP4A and its new 
test set and libraries. Comparisons are made on platforms not 
available to us in previous MCNP timing studies. By using 
MCNP4A and its 325-problem test set, a widely-used and readily- 
available physics production code is used; the timing comparison is 
not limited to a single “typical” problem, demonstrating the problem 
dependence of timing results; the results are reproducible at the 
more than 100 installations around the world using MCNP; compar- 
ison of performance of other computer platforms to the ones tested 





in this study is possible because we present raw data rather than 
normalized results; and a measure of the increase in performance 
of computer hardware and software over the past two years is pos- 
sible. The computer platforms reported are the Cray-YMP 8/64, 
IBM RS/6000-560, Sun Sparc10, Sun Sparc2, HP/9000-735, 4 pro- 
cessor 100 MHz Silicon Graphics ONYX, and Gateway 2000 model 
4DX2-66V PC. In 1991 a timing study of MCNP4, the predecessor 
to MCNP4A, was conducted using ENDF/B-V cross-section |i- 
braries, which are export protected. The new study is based upon 
the new MCNP 25-problem test set which utilizes internationally 
available data. MCNP4A, its test problems and the test data library 
are available from the Radiation Shielding and Information Center 
in Oak Ridge, Tennessee, or from the NEA Data Bank in Saclay, 
France. Anyone with the same workstation and compiler can get 
the same test problem sets, the same library files, and the same 
MCNP4A code from RSIC or NEA and replicate our results. And, 
because we report raw data, comparison of the performance of 
other compute platforms and compilers can be made. 


10905 (LA-UR-93-3066) A stochastic first collision source 
for TWODANT. Baker, R.S. Los Alamos National Lab., NM (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940424—4: 
8. international conference on radiation shielding, Arlington, TX 
(United States), 24-27 Apr 1994). Order Number DE94000808. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Ray effects are an inherent problem in discrete ordinates calcu- 
lations. That is, in low scattering regions, such as voids or strong 
absorbers, the discrete ordinates solution will often exhibit maxima 
(rays) along the discrete directions. The problem is exacerbated by 
singular type sources, such as point sources, or sources which ap- 
pear singular, such as spatially localized distributed sources. While 
ray effects do not typically affect integral quantities such as the 
eigenvalue, they can cause large errors in pointwise quantities 
such as the scalar flux. Although ray effects are mitigated by in- 
creasing the quadrature order or using biased quadrature sets, 
these solutions are computationally expensive and not always sat- 
isfactory. As an alternative, Alcouffe et al. used a semi-analytic 
solution for a point source along the centerline of a cylinder to de- 
termine the uncollided flux. The uncollided flux was then used to 
calculate the first collided source, which was in turn provided to the 
Sy solver as a distributed fixed source. Thus, instead of seeing a 
singular point source and suffering the subsequent ray effects, the 
Sy solver instead sees a widely distributed, fairly smooth fixed 
source. However, the semi-analytic first collision source (FCSRC) 
option in TWODANT was implemented only for a point source 
along the centerline in R — Z geometry, and thus is of limited use- 
fulness. We have now implemented a new FCSRC option in 
TWODANT where the uncollided flux is determined via ray tracing 
techniques in combination with a stochastic sampling of the source. 
As before, the uncollided flux is then used to provide a first 
collision source to the Sy calculation. By using ray tracing and sto- 
chastic techniques to determine the uncollided flux, however, we 
are able to treat any fixed source input to TWODANT, including 
boundary sources, and for both X — Y and R — Z geometries. 


10906 (LA-UR-94-177) Diffusion-accelerated solution of 
the 2-D x-y S, equations with linear-bilinear nodal differenc- 
ing. Wareing, T.A.; Walters, W.F.; Morel, J.E. Los Alamos National 
Lab., NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940424-9: 8. international conference on radiation shield- 
ing, Arlington, TX (United States), 24-27 Apr 1994). Order Number 
DE94006266. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently a new diffusion-synthetic acceleration scheme was de- 
veloped for solving the 2-D S, Equations in x-y geometry with 
bilinear-discontinuous finite element spatial discretization using a 
bilinear-discontinuous diffusion differencing scheme for the diffusion 
acceleration equations. This method differs from previous methods 
in that it is conditional efficient for problems with isotropic or nearly 
isotropic scattering. We have used the same bilinear-discontinuous 
diffusion scheme, and associated solution technique, to accelerate 
the x-y geometry S, equations with linear-bilinear nodal spatial dif- 
ferencing. We find that this leads to an unconditionally efficient 
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solution method for problems with isotropic or nearly isotropic scat- 
tering. computational results are given which demonstrate this 
property. 


10907 (LA-UR-94-185) Parallel processing Monte Carlo ra- 
diation transport codes. McKinney, G.W. Los Alamos National 
Lab., NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940424—10: 8. international conference on radiation shield- 
ing, Arlington, TX (United States), 24-27 Apr 1994). Order Number 
DE94006264. Source: OSTI; NTIS; INIS; GPO Dep. 

Issues related to distributed-memory multiprocessing as applied 
to Monte Carlo radiation transport are discussed. Measurements of 
communication overhead are presented for the radiation transport 
code MCNP which employs the communication software package 
PVM, and average efficiency curves are provided for a homoge- 
neous virtual machine. 


10908 (LA-UR-94-227) Ten new checks to assess the sta- 
tistical quality of Monte Carlo solutions in MCNP. Forster, R.A. 
(Los Alamos National Lab., NM (United States)); Booth, T.E.; Ped- 
erson, S.P. Los Alamos National Lab., NM (United States). [1994]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940424-8: 8. international con- 
ference on radiation shielding, Arlington, TX (United States), 24-27 
Apr 1994). Order Number DE94006137. Source: OSTI; NTIS; GPO 
Dep. 

The central limit theorem can be applied to a Monte Carlo solu- 
tion if: The random variable x has a finite mean and a finite 
variance; and the number N of independent observations grows 
large. When these two conditions are satisfied, a confidence inter- 
val based on the normal distribution with a specified coverage 
probability can be formed. The first requirement is generally satis- 
fied by the knowledge of the type of Monte Carlo tally being used. 
The Monte Carlo practitioner has only a limited number of 
marginally quantifiable methods to assess the fulfillment of the sec- 
ond requirement. Ten new statistical checks have been created 
and added to MCNP4A to assist with this assessment. The checks 
examine the mean, relative error, figure of merit, and two new 
quantities: The relative variance of the variance; the empirical his- 
tory score probability density function f(x). The two new quantities 
are described. For the first time, the underlying f(x) for Monte Carlo 
tallies is calculated for routine inspection and automated analysis. 
The ten statistical checks are defined, followed by the results from 
a statistical study on analytic Monte Carlo and other realistic f(x)s 
to validate their values and uses in MCNP. Passing all 10 checks 
is a reasonable indicator that f(x) has been adequately sampled, N 
has become large, and valid confidence intervals can be formed. 
Additional experience with these checks is required to determine 
their effectiveness in assessing the fulfillment of the central limit 
theorem requirements for a wide variety of MCNP Monte Carlo 
solutions. Passing all ten checks does NOT guarantee a valid con- 
fidence interval because there is no guarantee that the entire f(x) 
has been sampled. 


10909 (LA-UR-94-269) LAHET Code System/CINDER’90 
validation calculations and comparison with experimental 
data. Brun, T.O.; Beard, C.A.; Daemen, L.L.; Pitcher, E.J.; Russell, 
G.J.; Wilson, W.B. Los Alamos National Lab., NM (United States). 
[1994]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9305177-15: 12. 
International collaboration of advanced neutron sources meeting 
(ICANS), Abingdon (United Kingdom), 24-28 May 1993). Order 
Number DE94006239. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors use the Los Alamos LAHET Code System (LCS)/ 
CINDER’90 suite of codes in a variety of spallation neutron source 
applications to predict neutronic performance and as a basis for 
making engineering decisions. They have broadened their usage of 
the suite from designing LANSCE and the next generation of spal- 
lation neutron sources for materials science and nuclear physics 
research to designing a target system for Accelerator Production of 
Tritium and Accelerator Transmutation of Waste. While designing, 
they continue to validate the LCS/CINDER’90 code suite against 
experimental data whenever possible. In the following, they discuss 
comparisons between calculations and measurements for: integral 
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neutron yields from a bare-target of lead; fertile-to-fissile conver- 
sion yields for thorium and depleted uranium targets; dose rates 
from the LANSCE tungsten target; energy deposition in a variety of 
light and heavy materials; and neutron spectra from LANSCE wa- 
ter and liquid hydrogen moderators. The accuracy with which the 
calculations reproduce experimental results is an indication of their 
confidence in the validity of their design calculations. 


6640 Atomic and Molecular Physics 
Refer also to citation(s) 9855, 9888, 10781 


10910 (INIS-AR—043, pp. 104-107) Magnetic susceptibility 
of functional groups. Herr, T. (Buenos Aires Univ. (Argentina). 
Dept. de Fisica); Ferraro, M.B.; Contreras, R.H. Asociacion Fisica 
Argentina, Rosario (Argentina). 1990. 311p. (In Spanish). (CONF- 
9010553—: 75. Meeting of the Argentine Physics Association, La 
Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. V. 2. Order 
Number DE94611726. Source: OSTI; NTIS (US Sales Only); INIS. 

Proceeding with a series of works where new criteria are applied 
to the the calculation of the contribution of molecular fragments to 
certain properties, results are presented for a group of 1-X- 
benzenes and 1-X-naphtalenes for the magnetic susceptibility 
constant. Both the diamagnetic and paramagnetic parts are taken 
into account. To reduce the problems associated with the Gauge 
dependence originated in the approximations made, Gauge inde- 
pendent atomic orbitals (GIAO) orbitals are used in the atomic 
orbital basis. Results are discussed in terms of functional groups. 
(Author). 17 refs., 1 fig., 3 tabs. 


6641 Theory of Electronic Structure of Atoms and 
Molecules 


Refer also to citation(s) 9883 


10911 (GSI-93-20(prepr.)) Radiative corrections in strong 
Coulomb fields. Soff, G. Geselischaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Apr 1993. 15p. Order Number 
DE94740593. Source: OSTI; NTIS (US Sales Only); INIS. 
Contributions to the electron Lamb shift in highly charged ions 
are summarized. Recent theoretical developments as well as cur- 
rent experimental results are considered. Special emphasis is laid 
on higher-order vacuum polarization corrections as well as on the 
nuclear size effect on the electron self energy. (orig.). 5 figs. 


10912 (INIS-AR—043, pp. 101-103) Optimization of parame- 
ters for the extended Hueckel method starting from ab-initio 
atomic calculations. Branda, M.M. (Universidad Nacional del Sur, 
Bahia Blanca (Argentina). Planta Piloto de Ingenieria Quimica); 
Ferullo, R.; Castellani, N.J. Asociacion Fisica Argentina, Rosario 
(Argentina). 1990. 311p. (In Spanish). (CONF-9010553—: 75. Meet- 
ing of the Argentine Physics Association, La Plata (Argentina), 
8-11 Oct 1990). In AFA’s annals. V. 2. Order Number 
DE94611726. Source: OSTI; NTIS (US Sales Only); INIS. 

The application of an atomic Hartree-Fock-Slater method is ex- 
posed in the present work for the simultaneous obtainment of all 
parameters used in the extended Hueckel method with charge in- 
teraction (IEH): The diagonal elements of the Hamiltonian, the 
constants of the quadratic relation between. (Author). 16 refs., 3 
tabs. 


10913 (PNL-8670) The MSRC Ab Initio Methods Bench- 
mark Suite: A measurement of hardware and software 
performance in the area of electronic structure methods. 
Feller, D.F. Pacific Northwest Lab., Richland, WA (United States). 
Jul 1993. 90p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94006428. Source: OSTI; NTIS; GPO Dep. 

This collection of benchmark timings represents a snapshot of 
the hardware and software capabilities available for ab initio quan- 
tum chemical calculations at Pacific Northwest Laboratory's 
Molecular Science Research Center in late 1992 and early 1993. 
The “snapshot” nature of these results should not be underesti- 
mated, because of the speed with which both hardware and 
software are changing. Even during the brief period of this study, 
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we were presented with newer, faster versions of several of the 
codes. However, the deadline for completing this edition of the 
benchmarks precluded updating all the relevant entries in the ta- 
bles. As will be discussed below, a similar situation occurred with 
the hardware. The timing data included in this report are subject to 
all the normal failures, omissions, and errors that accompany any 
human activity. In an attempt to mimic the manner in which calcu- 
lations are typically performed, we have run the calculations with 
the maximum number of defaults provided by each program and a 
near minimum amount of memory. This approach may not produce 
the fastest performance that a particular code can deliver. It is not 
known to what extent improved timings could be obtained for each 
code by varying the run parameters. If sufficient interest exists, it 
might be possible to compile a second list of timing data corre- 
sponding to the fastest observed performance from each 
application, using an unrestricted set of input parameters. Improve- 
ments in I/O might have been possible by fine tuning the Unix 
kernel, but we resisted the temptation to make changes to the op- 
erating system. Due to the large number of possible variations in 
levels of operating system, compilers, speed of disks and memory, 
versions of applications, etc., readers of this report may not be 
able to exactly reproduce the times indicated. Copies of the output 
files from individual runs are available if questions arise about a 
particular set of timings. 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


Refer also to citation(s) 10188 


10914 (DOE/ER/13421-10) Near resonant absorption by 
atoms in intense fluctuating laser fields: Final report. Smith, 
S.J. Colorado Univ., Boulder, CO (United States). Jan 1994. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-85ER13421. Order Number DE94005873. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of this program was to make quantitative measure- 
ments of the effects of higher-order phase/frequency correlations in 
a laser beam on nonlinear optical absorption processes in atoms. 
The success of this program was due in large part to a unique ex- 
perimental capability for modulating the extracavity beam of a 
stabilized (£200 kHz) continuous-wave laser with statistically-well- 
characterized stochastic phase (or frequency) fluctuations, in order 
to synthesize laser bandwidths to ~20 MHz (depending on noise 
amplitude), with profiles variable between Gaussian and Lorentzian 
(depending on noise bandwidth). Laser driven processes investi- 
gated included the following: (1) the optical Autler-Towns effect in 
the 3S, /2 (F = 2, Me = 2) — 3P3 /2 (F = 3, Me = 3) two- level Na 
resonance, using a weak probe to the 4Ds ;2 level; (2) the variance 
and spectra of fluorescence intensity fluctuations in the two-level 
Na resonance; (3) the Hanle effect in the 1So — °P,, transition at 
» = 555.6 nm in '”4 Yb; (4) absorption (and gain) of a weak probe, 
when the probe is a time-delayed replica of the resonant (with the 
two-level Na transition) pump laser; and (5) four-wave-mixing in a 
phase-conjugate geometry, in a sodium cell, and, finally, in a dif- 
fuse atomic sodium beam. The experimental results from these 
several studies have provided important confirmation of advanced 
theoretical methods. 


10915 (INIS-AR—043, pp. 118-122) Determination of photo- 
physical parameters of cyanines using different techniques. 
Application to DODCI (3-3’ dietiloxacarbocyanine iodide). 
Duchowicz, R. (Centro de Investigaciones Opticas, La Plata (Ar- 
gentina)); Scaffardi, L.; Di Paolo, R.E.; Tocho, J.O. Asociacion 
Fisica Argentina, Rosario (Argentina). 1990. 311p. (In Spanish). 
(CONF-9010553-: 75. Meeting of the Argentine Physics Associa- 
tion, La Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. V. 2. 
Order Number DE94611726. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A number of fluorescence and absorption techniques were devel- 
oped for the determination of photo-physical parameters of 
photo-isomerizable cyanines. The application of these techniques, 
such as saturated fluorescence, double excitation fluorescence and 
temperature dependent absorption, to the specific case of 3-3’ di- 
etiloxadicarbocyanine iodide (DODCI), allowed the particular study 





of photo-isomer’s exited state along with its decay processes. Fluo- 
rescence efficiency and the mean life of the photo-isomer as a 
function of temperature were obtained. The activation energy and 
the pre-exponential factor for the non-radioactive decay processes 
were determined. For the first time, the fluorescence spectrum of 
the transient isomer form was registered free of the emission of the 
normal species. (Author). 6 refs., 9 figs. 


10916 (INIS-AR-043, pp. 128-130) Width lines of non hy- 
drogenoid ions. Bertuccelli, D. (Universidad Nacional del Centro 
de la Provincia de Buenos Aires, Tandil (Argentina). Facultad de 
Ciencias Exactas); Bertuccelli, G.; Di Rocco, H.O. Asociacion Fisica 
Argentina, Rosario (Argentina). 1990. 311p. (In Spanish). (CONF- 
9010553-: 75. Meeting of the Argentine Physics Association, La 
Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. V. 2. Order 
Number DE94611726. Source: OSTI; NTIS (US Sales Only); INIS. 

An extensive theoretical and experimental work was carried out 
on the ns-np and np-nd line widths (w) of noble gases after ioniza- 
tion (n=n9+1, were no is the principal quantum number of the 
fundamental configuration). A high current ‘pinch’ discharge was 
used as source. Electron density and temperature were estimated 
to be N,=2.65x10'® cm-3 and T=1.45x10*K respectively. Calcula- 
tions were based on a semi-empirical approximation and the matrix 
elements (or transition probabilities) were evaluated in different ap- 
proximation. Comparing our measurements with those of other 
authors, a systematic tendency, with a dependence on atomic 
number Z and ionization energy of the higher level L, was estab- 
lished. Finally, it has been established that for Ne>10'7 cm-%, w 
« Ne, where ~=5/6. (Author). 8 refs., 1 fig., 1 tab. 


10917 (IPNO-T-93-02) Study and characterization of phos- 
phors excited in the V UV and UV range by the synchrotron 
radiation. Gerard, |. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire; Paris-11 Univ., 91 - Orsay (France). 10 Mar 
1993. 212p. (in French). Order Number DE94614862. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A characterization tool using synchrotron radiation as a light 
source to record excitation spectra of the visible luminescence of 
phosphors induced by photons in the V UV and UV range, at sev- 
eral temperatures (10 to 300 K), is developed. The absorption and 
deexcitation mechanisms in Y F3, La Fz; and Th F4 matrices doped 
with Eu*+, Tb*+, Dy>+ and Er-* ions and polluted with oxygen ions, 
are examined; charge transfer bands appear clearly. The 4 f" to 4 
f"—'5 d transition bands are also observed on the excitation spec- 
tra of the visible luminescence of these compounds and two 
processes are proposed to interpret the energy relaxation. In order 
to determine the candidates for the color plasma display panel, 
measurements of luminous and external quantum yields for effi- 
cient phosphors are carried out. The Y F3:Eu°* compound is 
shown as a good candidate for the red emission in color plasma 
display panels. 


6643 Collision Phenomena 
Refer also to citation(s) 9852 


10918 (CIEMAT—705) Compilation of electron collision ex- 
citation cross sections for neutral argon. Blanco Ramos, F. 
Centro de Investigaciones Energeticas, Medioambientales y Tecno- 
logicas (CIEMAT), Madrid (Spain). 1993. 131p. (In Spanish). Order 
Number DE94738298. Source: OSTI; NTIS. 

The present work presents a compilation and critical analysis of 
the available data on electron collision excitation cross sections for 
neutral Argon levels. This study includes: 1.- A detailed description 
in intermediate coupling for all the levels belonging the 20 configu- 
rations 3p"5 ns(n=4 to 12), np(n=4 to 8) and nd(n=3 to 8) of 
neutral Argon. 2.- Calculation of the electron collision excitation 
cross sections in Born and Born-Oppenheimer-Ochkur approxima- 
tions for all the levels in the 14 configurations 3p”5 ns(n=4 to 7), 
np(n=4 to 7) and nd(n=3 to 8). 3.- Comparison and discussion of 
the compiled data. These are the experimental and theoretical val- 
ues available from the literature, and those from this work. 4.- 
Analysis of the regularities and systematic behaviors in order to 
determine which values can be considered more reliable. It is show 
that the concept of one electron cross section results quite useful 
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for this purpose. In some cases it has been possible to obtain in 
this way approximate analytical expressions interpolating the ex- 
perimental data. 5.- All the experimental and theoretical values 
studied are graphically presented and compared. 6.- The last part 
of the work includes a listing of several general purpose programs 
for Atomic Physics calculations developed for this work. (Author) 


10919 (DOE/ER/13491-641) Atomic physics with highly 
charged ions: Progress report, 15 August 1992-14 August 
1993. Richard, P. Kansas State Univ., Manhattan, KS (United 
States). J.R. MacDonald Lab. Oct 1993. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER13491. Order Number DE94003397. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The past year has been a busy one for all three accelerators, 
the LINAC, EBIS and the tandem. The EBIS continues to deliver 
beams of highly charged ions around the clock for the study of low 
energy collisions with gases and surfaces. The electron beam en- 
ergy has been upgraded to 10 keV, and intensities of highly 
charged species such as Xe***+ have been greatly increased. The 
tandem, the traditional source of highly charged Binary encounter 
electron production at zero degrees were studied for medium Z 
(Si,CI,Cu) projectiles. Recoil momentum spectroscopy has been 
used to separate the contributions to collisional ionization of one- 
electron ions (C5+, 07+, F&+) from the nucleus and the electrons of 
a He target. Marked structure in the binary encounter electron 
spectra for Cu% on Hz targets has been measured for moderate 
velocity projectiles. Electron capture by slow multiply charged 
(EBIS) projectiles from laser excited targets has been carried out. 
Cross sections for capture from Na(3s) and Na*(3p) have been 
measured for velocities between 0.1 and 1 au. The extension of 
these experiments to laser excited Rydberg targets is proceeding. 
Electron capture cross sections and average Q values for Ar'® on 
He at velocities between 0.23 and 1.67 au have been measured. 
The charge state distribution of the He recoils following large angle 
scattering of C++ and C® ions at 7.5 keV/u has been measured. 
Cross sections have been measured for up to sextuple capture 
from Cg (buckminsterfullerene) by highly charged slow projectiles. 
Coupled channel calculations for double capture from He by slow 
multicharge ions have been carried out. 


10920 (INIS-AR—043, pp. 108-111) Double electron transfer 
in ion-atom collisions. Martinez, A.E (Comision Nacional de Ener- 
gia Atomica, San Carlos de Bariloche (Argentina). Centro Atomico 
Bariloche); Rivarola, R.D.; Gayet, R.; Hanssen, J. Asociacion Fisica 
Argentina, Rosario (Argentina). 1990. 311p. (in Spanish). (CONF- 
9010553—: 75. Meeting of the Argentine Physics Association, La 
Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. V. 2. Order 
Number DE94611726. Source: OSTI; NTIS (US Sales Only); INIS. 

Continuum distorted wave (CDW) and CDW-EIS (electron-ion 
scattering) approximations are used to study the resonant double 
capture by collision of alpha particles on He targets for intermedi- 
ate and high energies. Calculations of total cross-sections based 
on the Independent Event Approximation are presented. A good 
agreement with experimental results was found, even without the 
inclusion of the dynamic and angular correlation of captured elec- 
trons. (Author). 11 refs., 1 fig. 


10921 (INIS-AR—043, pp. 112-114) CDW (continuum dis- 
torted wave) type approximation for electron capture at large 
angles. Fojon, O.A. (Rosario Univ. Nacional (Argentina). Inst. de 
Fisica); Maidagan, J.M. Asociacion Fisica Argentina, Rosario (Ar- 
gentina). 1990. 311p. (In Spanish). (CONF-9010553—: 75. Meeting 
of the Argentine Physics Association, La Plata (Argentina), 8-11 
Oct 1990). In AFA’s annals. V. 2. Order Number DE94611726. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A calculation is made for the probability of electron capture in 
shell K at great angles using a second order symmetrical model 
used related to the continuum distorted wave (CDW) approxima- 
tion. The influence of Coulomb distortion of nuclei is studied and 
compared with OBK and CIS type calculations. Numerical results 
are compared with experimental results of the collision of H* on C 
at intermediate energies. (Author). 19 refs., 2 figs. 


10922 (INIS-AR-043, pp. 115-117) Asymptotic coulombic 
conditions in the electron capture process. Corchs, S.E. 
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(Rosario Univ. Nacional (Argentina). Inst. de Fisica); Maidagan, 
J.M.; Rivarola, R.D. Asociacion Fisica Argentina, Rosario (Ar- 
gentina). 1990. 311p. (in Spanish). (CONF-9010553—: 75. Meeting 
of the Argentine Physics Association, La Plata (Argentina), 8-11 
Oct 1990). In AFA’s annals. V. 2. Order Number DE94611726. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Several first order perturbative approximations of the transition 
amplitude for electronic capture are studied. Different models in 
which the long range Coulomb potential is represented by different 
internuclear dependent phases, in the initial and final wave func- 
tions, are analysed and compared. (Author). 8 refs., 2 figs. 


10923 (LBL-34923) Modern integral equation techniques 
for quantum reactive scattering theory. Auerbach, S.M. 
Lawrence Berkeley Lab., CA (United States). Nov 1993. 200p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract ACO03-76SF00098. Order Number DE94007039. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Rigorous calculations of cross sections and rate constants for 
elementary gas phase chemical reactions are performed for com- 
parison with experiment, to ensure that our picture of the chemical 
reaction is complete. We focus on the H/D+H2 — H2/DH + H reac- 
tion, and use the time independent integral equation technique in 
quantum reactive scattering theory. We examine the sensitivity of 
H+Hp2 state resoived integral cross sections oy1' yj(E) for the transi- 
tions (v = 0,j = 0) to (v’ = 1,j' = 1,3), to the difference between the 
Liu-Siegbahn-Truhlar-Horowitz (LSTH) and double many body ex- 
pansion (DMBE) ab initio potential energy surfaces (PES). This 
sensitivity analysis is performed to determine the origin of a large 
discrepancy between experimental cross sections with sharply 
peaked energy dependence and theoretical ones with smooth en- 
ergy dependence. We find that the LSTH and DMBE PESs give 
virtually identical cross sections, which lends credence to the theo- 
retical energy dependence. 


10924 (UCRL-JC-114022) Dissociative recombination of 
H3*. Orel, A.E. (California Univ., Davis, CA (United States)); Kulan- 
der, K.C.; Lengsfield, B.H. Ill. Lawrence Livermore National Lab., 
CA (United States). Dec 1993. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9309317—1: Physical chemistry of molecules and grains in 
space, Mount Saint-Odile (France), 6-10 Sep 1993). Order Number 
DE94005356. Source: OSTI; NTIS; GPO Dep. 

Recent experiments by Larsson et al. have confirmed the 
prediction of a high energy (~ 9.5 eV) peak in cross section for dis- 
sociative recombination of H3*. This peak is caused by four doubly 
excited resonance states of H3. Electron scattering. Calculations 
using the complex Kohn method provide resonance positions and 
widths as functions of the internuclear geometry. This information 
was used as input to a wave packet calculation for the dissociation 
dynamics on a fit to the resonant state potential energy surfaces. 
The resulting cross sections agree well with this experiment. 
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Refer also to citation(s) 11224 


10925 (ANL/PHY-94/1) Double photoionization of helium 
with synchrotron x-rays: Proceedings. Argonne National Lab., 
IL (United States). Jan 1994. 114p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9310190—: Double photoionization of helium (He) with syn- 
chrotron x-rays workshop, Argonne, IL (United States), 4 Oct 1993). 
Order Number DE94006737. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on the following topics: Overview 
and comparison of photoionization with charged particle impact; 
The ratio of double to single ionization of helium: the relationship 
of photon and bare charged particle impact ionization; Double pho- 
toionization of helium at high energies; Compton scattering of 
photons from electrons bound in light elements; Electron ionization 
and the Compton effect in double ionization of helium; Elimination 
of two atomic electrons by a single energy photon; Double 
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photoionization of helium at intermediate energies; Double Pho- 
toionization: Gauge Dependence, Coulomb Explosion; Single and 
Double lonization by high energy photon impact; The effect of 
Compton Scattering on the double to single ionization ratio in he- 
lium; and Double ionization of He by photoionization and Compton 
scattering. These papers have been cataloged separately else- 
where. 


10926 (ANL/PHY/CP-81916) Introduction and recent ab- 
sorption measurements. Azuma, Y. Argonne National Lab., IL 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9310190-—2: Double photoionization of helium (He) with synchrotron 
x-rays workshop, Argonne, IL (United States), 4 Oct 1993). Order 
Number DE94006533. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the absolute cross-section measurements 
of photoionization of helium at NSLS, and the future opportunities 
at the Advanced Photon Source and other third generation syn- 
chrotron light sources. 


10927 (BNL-49329) Literature survey of isotopic abun- 
dance data for 1991-1993. Holden, N.E. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9308148-7: 37. International Union of Pure 
and Applied Chemistry (IUPAC) meeting, Lisbon (Portugal), 5-12 
Aug 1993). Order Number DE93019057. Source: OSTI; NTIS; 
GPO Dep. 

This report consists of data on isotopic abundance measure- 
ments and their variation in nature from 1991 to the present. 


10928 (INIS-AR-043, pp. 126-127) Vibrational relaxation of 
CDCl, induced by infrared laser radiation. Alvarez, R.F. (Con- 
sejo Nacional de Investigaciones Cientificas y Tecnicas, Buenos 
Aires (Argentina)); Azcarate, M.L.; Alonso, E.M.; Dangelo, R.J.; 
Quel, E.J. Asociacion Fisica Argentina, Rosario (Argentina). 1990. 
311p. (In Spanish). (CONF-9010553—: 75. Meeting of the Argen- 
tine Physics Association, La Plata (Argentina), 8-11 Oct 1990). In 
AFA’s annals. V. 2. Order Number DE94611726. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A COz TEA laser was used to excite mode v4 of CDClx(914cem- 
1). The laser was constructed at the laboratory, tuned in line 
10P(48), (10.91 ym). Infrared fluorescence technique was used to 
determine V-T/R relaxation times for CDCliz3 both pure and in Ar 
mixtures. (Author). 9 refs., 3 figs. 


10929 (INIS-RU-360, pp. 31-37) Positronium atom forma- 
tion mechanism in dielectric materials. Mokrushin, A.D. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 171p. (In Rus- 
sian). (CONF-9106451—: 4. Conference on hyperfine interaction 
spectroscopic investigations, Uzhgorod (Ukraine), 26-28 Jun 1991). 
In Proceedings of 4 conference on hyperfine interaction spectro- 
scopic investigations. Order Number DE94614944. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Certain details of the process of positronium atom production in 
dielectrics are considered in term of the spur model. When com- 
paring specific evaluations with experimental results the accent is 
made on silicon dioxide (crystalline and melted quartz, quartz 
glasses) because an exceedingly high probability of positronium 
production achieving 70% is observed in amorphous silicon diox- 
ide. The presence of a temporary standard in the positron method, 
linked with quasifree positron lifetime and possessing the value of 
the order of 10-'° s, allows one to make general conclusions 
about the character of the process of positron unification with elec- 
tron. A qualitative type of dose dependence of positronium atom 
production probability in this material is predicted. 10 refs. 


10930 (UCRL-LR-115496) Optical field ionization of atoms 
and ions using ultrashort laser pulses. Fittinghoff, D.N. 
Lawrence Livermore National Lab., CA (United States). Dec 1993. 
156p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE94006643. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This dissertation research is an investigation of the strong optical 
field ionization of atoms and ions by 120-fs, 614-run laser pulses 





and 130-fs, 800-nm laser pulses. The experiments have shown 
ionization that is enhanced above the predictions of sequential tun- 
neling models for Het+®, Net® and Art®. The ion yields for He*, 
Ne*! and Ar agree well with the theoretical predictions of optical 
tunneling models. Investigation of the polarization dependence of 
the ionization indicates that the enhancements are consistent with 
a nonsequential ionization mechanism in which the linearly polar- 
ized field drives the electron wavefunction back toward the ion core 
and causes double ionization through inelastic e-2e scattering. 
These investigations have initiated a number of other studies by 
other groups and are of current scientific interest in the fields of 
high-irradiance laser-matter interactions and production of high- 
density plasmas. This work involved: (1) Understanding the 
characteristic nature of the ion yields produced by tunneling ioniza- 
tion through investigation of analytic solutions for tunneling at 
optical frequencies. (2) Extensive characterization of the pulses 
produced by 614-nm and 800-ran ultrashort pulse lasers. Absolute 
calibration of the irradiance scale produced shows the practicality 
of the inverse problem—measuring peak laser irradiance using ion 
yields. (3) Measuring the ion yields for three noble gases using lin- 
ear, circular and elliptical polarizations of laser pulses at 614-nm 
and 800-nm. The measurements are some of the first measure- 
ments for pulse widths as low as 120-fs. 
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10931 (INIS-RU-360, pp. 65-71) Calculation method for 
muon potential in muon atom for intra-nuciear area with re- 
gard to nucleus E2 and E4 deformation. Borisoglebskij, L.A.; 
Tesevich, B.!. Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
171p. (In Russian). (CONF-9106451-: 4. Conference on hyperfine 
interaction spectroscopic investigations, Uzhgorod (Ukraine), 26-28 
Jun 1991). In Proceedings of 4 conference on hyperfine interaction 
spectroscopic investigations. Order Number DE94614944. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A method for calculating the potential of muon Coulomb interac- 
tion with the nucleus (v(r)) is presented. V(r) behaviour for the 
region near the coordinate beginning for 7°®U nucleus is consid- 
ered as an example. The ratios obtained allow one to interpret the 
SFS effects both in meson and ordinary (electron) atoms with 
highly deformed nuclei more exactly. 9 refs.; 1 fig. 


10932 (INIS-RU-367, pp. 188-198) Heavy muonic atoms 
and the dynamics of nuclear fission. Achard, J.M. (and others); 
Bertl, W.; David, P. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1990. 664p. (in Russian, English). (CONF- 
8910237-: International school seminar on heavy ion physics, 
Dubna (USSR), 3-12 Oct 1989). In International Schoo!-Seminar on 
Heavy lon Physics. Order Number DE94612504. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Properties of muon atoms of heavy elements are considered. 
Negative muon in heavy atom may induce fission via two ways. 
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10933 (DOE/ER/14150-3) Theoretical studies of solid-fluid 
phase equilibria: Final report, September 1, 1990—-December 
31, 1993. Monson, P.A. Massachusetts Univ., Amherst, MA (United 
States). Dept. of Chemical Engineering. Jun 1993. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER14150. Order Number DE94006406. Source: OSTI; NTIS; 
GPO Dep. 

Work focused in two directions: understanding the role of 
anisotropic molecular interactions such as those arising from 
molecular shape on solid-fluid equilibria and in developing a theo- 
retical approach to solid mixtures. A study of the phase diagrams 
for hard dumbbells (hard sphere dimers), focused especially on the 
solid-fluid equilibria, was completed; it produced insights into how 
molecular shape determines the stable crystal structure and solid- 
fluid equilibria. Results were used to test theoretical predictions 
from density functional theories and from the cell theory, which 
were successfully extended to such systems. Results for hard 
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dumbbells provided reference system data for a generalized van 
der Waals theory of solid-fluid equilibria of nonspherical molecules. 
This theory provides a basis for understanding trends in experi- 
mental solid-fluid equilibrium data, such as reduced triple point 
temperatures for different substances. A simple extension of this 
approach to systems with quadrupolar interactions provides a plau- 
sible explanation for some features of the phase diagram of CO. 
such as its high triple point temperature and large density increase 
on freezing. The cell theory was extended to mixtures in the solid 
state. Key development was the incorporation of cell composition 
fluctuations into the theory. Comparisons with Monte Carlo simula- 
tion results for solid-fluid equilibria in hard sphere mixtures show 
that this theory is the most quantitatively accurate one available 
and is readily extended to attractive interactions without using a 
mean field approximation for composition dependence of such in- 
teractions. 


10934 (INIS-RU-360, pp. 84-90) Electron spectrocsopy of 
intrinsic field dynamics of lutetium oxide radioactive films. 
Kartashov, V.M.; Oborovskij, A.l.; Troitskaya, A.G. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 171p. (in Russian). 
(CONF-9106449-—: 4. International conference on hyperfine interac- 
tions, Uzhgorod (Ukraine), 15 Jun 1991). In Proceedings of 4 
conference on hyperfine interaction spectroscopic investigations. 
Order Number DE94614944. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Evaluation of the capabilities of precision electron nuclear spec- 
troscopy method in studying both substance electron structure 
dynamics and fields occuring in it under the expansion of the en- 
ergy range of the radiation investigated up to the near-zero region, 
is performed. 6 refs.; 2 figs. 


10935 (INIS-RU-361, pp. 173-175) Use of electron channel- 
ing for study of amorphous near-surface layer growth kinetics 
under ion irradiation. Belyakov, V.S.; Titov, A.I. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (in Russian). 
(CONF-9105436—: 21. all-union conference on physics of charged 
particles interaction with crystals, Moscow (Russian Federation), 27 
May 1991). In Proceedings of 21. All-Union conference on physics 
of charged particles interaction with crystals: Part 4. Application of 
beams for the analysis of materials composition and structure. Sur- 
face effects. Order Number DE94615768. Source: OSTI; NTIS 
(US Sales Only); INIS. 

It is shown that ion channeling should be used for study of kinet- 
ics of amorphous layer growth under ion irradiation, especially in 
the case of slow ion implantation, when alternative methods can’t 
be used due to insufficient depth resolution. Nonmonotonous 
character of the dependence of coefficient of inelastic electron re- 
flection on the incidence angle of primary beam enables to detect 
thin disordered films on monocrystal surface and to determine their 
thickness, if composition is known. 6 refs.; 2 figs. 


10936 (LA-UR-94-131) Magnetic excitations in Kondo insu- 
lators. Wang, Zigiang (Los Alamos National Lab., NM (United 
States)); Lee, Dung-Hai. Los Alamos National Lab., NM (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-931247-5: 
Strongly correlated electron materials, Los Alamos, NM (United 
States), 15-18 Dec 1993). Order Number DE94006245. Source: 
OSTI; NTIS; GPO Dep. 

Analytical and numerical analyses are performed for the spin dy- 
namics in Kondo insulators (heavy-fermion insulators found among 
stoichiometric rare earth and actinide compounds). 13 refs, 1 fig. 
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10937 (DOE/ER/45429-T1) [Structure and dynamics of 
microemulsions in bulk, at interfaces, and in confined geome- 
tries]: Progress report. Massachusetts Inst. of Tech., Cambridge, 
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MA (United States). [1993]. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90ER45429. Order 
Number DE94006043. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors have been constructing a special purpose small an- 
gle neutron scattering spectrometer (SAND) in collaboration with 
IPNS of Argonne National Laboratory and Texaco Research Labo- 
ratories in Beacon, New York. The spectrometer, having a 
moderate neutron fiux, will be uniquely suited for detailed studies 
of complex fluids in their various phases. This spectrometer will be 
fully available to general users of the small angle scattering com- 
munity after a year of testing and upon installation of the auxiliary 
equipment. The general research objective of the MIT group is to 
continue studies of the microstructural relationship to phase- 
behavior in three-component microemulsion systems. Specifically, 
they shall study the (1) variation of bulk structures when a mi- 
croemulsion undergoes a non-wetting to wetting transition, (2) 
correlating interfacial reflectivity measurements of these wetting 
transitions to the SANS results, (3) use the contrast variation tech- 
nique they recently developed for measuring the mean and 
Gaussian curvatures of the surfactant sheet to study the structural 
inversion of water-in-oil to oil-in-water microemulsions and the tran- 
sition of disordered bicontinuous microemulsion to ordered lamellar 
phases, (4) investigation of the effects of spatial confinement on 
the phase behavior and structure of bicontinuous microemulsions, 
and finally (5) they shall continue the study of the recently discov- 
ered non-exponential relaxation of droplet density fluctuations near 


the critical and percolation points in water-in-oil droplet microemul- 
sions. 


10938 (INIS-RU-—360) Proceedings of 4 conference on hy- 
perfine interaction spectroscopic investigations. Shpinel’, V.S. 
(ed.). Moskovskij Gosudarstvennyj Univ., Moscow (Russian Feder- 
ation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. 171p. 
(in Russian). (CONF-9106451-: 4. Conference on hyperfine inter- 
action spectroscopic investigations, Uzhgorod (Ukraine), 26-28 Jun 
1991). Order Number DE94614944. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of theoretical and experimental investigations on nuclear- 
spectroscopy of hyperfine interactions are presented. Possibility of 
the data use for technological and materials sceince problems is 
demonstrated. 


10939 (INIS-RU-360, pp. 3-9) Muon acoustic resonance in 
a-quartz. Barsov, S.G. (and others); Vasil’ev, A.A.; Getalov, A.L. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel'skij Inst. Yadernoj Fiziki. 1992. 171p. (In Rus- 
sian). (CONF-9106451—: 4. Conference on hyperfine interaction 
spectroscopic investigations, Uzhgorod (Ukraine), 26-28 Jun 1991). 
In Proceedings of 4 conference on hyperfine interaction spectro- 
scopic investigations. Order Number DE94614944. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The first results of uSR-experiments devoted to the detection 
and investigation of the muon acoustic resonance phenomenon 
(MuAR) are presented. The title reflects the connection with 
nuclear acoustic resonanse because MuAR is based on the ultra- 
sound resonance effect at the level of hyperfine , structure. The 
experiments are conducted using the separated muon beam of the 
synchrocyclotron muon channel with the pulse of ~ 90 MeV/s. a- 
quartz monocrystal, oriented so that its optical axis c-circumflex is 
oriented perpendicularly to the muon beam initial polarization 
vector P-vector(0) is used as a target. Occurrence of acoustic res- 
onance during 4SR-measurements is controlled with respect to the 


sample temperature growth conditioned by the absorption of the 
acoustic energy. 4 refs.; 1 fig. 


10940 (INIS-RU-360, pp. 10-16) uSR in metals with crystal 
defects. Berzin, A.A; Morozov, A.l.; Sigov, A.S. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 171p. (in Russian). 
(CONF-9106451—: 4. Conference on hyperfine interaction spectro- 
scopic investigations, Uzhgorod (Ukraine), 26-28 Jun 1991). In 
Proceedings of 4 conference on hyperfine interaction spectroscopic 
investigations. Order Number DE94614944. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Free muon spin relaxation at low temperatures is considered. 
Two cases are analysed: (a) the time of distribution spatial function 
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relaxation to is much lower than the time of + muon spin relaxation; 
(b) within T < T* temperature region (T* is the temperature at 
which the condition tp) << 7 is violated) ty time exceeds the time 
of muon spin relaxation found for the case of equilibrium spatial 
distribution. A mathematical model calculation results and experi- 
mental data are presented. 6 refs.; 2 figs. 


10941 (INIS-RU-360, pp. 17-24) Positronium anisotropic 
hyperfine interactions in material. Bondarev, |.V.; Kuten’, S.A. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 171p. (In Rus- 
sian). (CONF-9106451-: 4. Conference on hyperfine interaction 
spectroscopic investigations, Uzhgorod (Ukraine), 26-28 Jun 1991). 
In Proceedings of 4 conference on hyperfine interaction spectro- 
scopic investigations. Order Number DE94614944. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Orthopositronium atom interaction with magnetized substance i. 
e. with the medium containing polarized electrons is considered. 
The theory considered allows one to acquire data on the distribu- 
tion and symmetry of internal electric fields in the substance by 
means of experimental measurement of decay photon counting 
rate oscillation frequencies. 14 refs. 


10942 (INIS-RU-360, pp. 25-30) Positron diagnostics of 
radiation-induced defects in alpha-particle irradiated silicon 
carbide. Girka, A.|.; Merenkov, S.V.; Mokrushin, A.D.; Mokhov, 
E.N.; Shishkin, A.V. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki. 1992. 171p. (In Russian). (CONF-9106451-: 4. Conference 
on hyperfine interaction spectroscopic investigations, Uzhgorod 
(Ukraine), 26-28 Jun 1991). In Proceedings of 4 conference on hy- 
perfine interaction spectroscopic investigations. Order Number 
DE94614944. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of positron investigations into vacancy defects induced in 
SiC (6H) of n-type under irradiation with 40 MeV energy a-particles 
are presented. Irradiation of SiC crystals with energy a-particles 
leads to an increase of the average positron lifetime +-bar with the 
growth of ®, fluence which is connected with positron capture by 
radiation defects of vacancy origin. 9 refs.; 1 fig. 


10943 (INIS-RU-360, pp. 38-49) Positron lifetime change 
effect during YBa.Cu,07_; transition in superconducting 
state and positronium ortho-para conversion in microcavity. 
Sedov, V.L.; Mokhammad Abdul’ Khafiz; Graboj, |.Eh.; Kaul’, A.R.; 
Shabatin, V.P. Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. 171p. (In Russian). (CONF-9106451-: 4. Conference on 
hyperfine interaction spectroscopic investigations, Uzhgorod 
(Ukraine), 26-28 Jun 1991). In Proceedings of 4 conference on hy- 
perfine interaction spectroscopic investigations. Order Number 
DE94614944. Source: OSTI; NTIS (US Sales Only); INIS. 

Temperature dependence 7(T) in T. region is investigated using 
YBazCu307_,; ceramic samples. It is ascertained that the effect of 
7(T) change near T, in these substances depends on the method 
of their preparation. Interpretation of this effect based on the appli- 
cation of the Anderson magnetic impurity model is proposed. In 
this case positronium is under 'magnetic impurity’ which means a 
similar state produced by positron captured by microcavity in the 
crystal lattice. Such positronium atom interacts actively with the 
electron medium surrounding the cavity. 45 refs.; 2 figs. 


10944 (INIS-RU-360, pp. 50-52) Electric field gradient 
tensor parameters determined by emission Moessbauer spec- 
troscopy in La, 9Bay ;CuO, lattice copper and barium nodes. 
Nistiryuk, P.V.; Masterov, B.F.; Nasredinov, F.S.; Seregin, P.P.; 
Khuzhakulov, Eh.S.; Shcherbatyuk, O.K.; Nistiryuk, 1.V. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 171p. (In Russian). 
(CONF-9106451-—: 4. Conference on hyperfine interaction spectro- 
scopic investigations, Uzhgorod (Ukraine), 26-28 Jun 1991). In 
Proceedings of 4 conference on hyperfine interaction spectroscopic 
investigations. Order Number DE94614944. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Ceramic samples of La; 9Bap,;®”CuO, composition are investi- 
gated using the method of emission Moessbauer spectroscopy. 
Results of experimental spectrum processing are presented. 





Electric field gradient tensors for copper and barium nodes are di- 
agonal in crystallographic axes, the tensors are axial symmetric 
and the main tensor axis coincides with crystallographic axis C. 2 
figs.; 1 tab. 


10945 (INIS-RU-360, pp. 53-58) cu NQR_ in 
Yba2(Cu;_,Fex)307_, system. Anashkin, V.N.; Buev, A.R.; 
Matukhin, V.L.;  Pogorel’tsev, A.l.; Safin, |.A. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1992. 171p. (in Russian). 
(CONF-9106449-: 4. International conference on hyperfine interac- 
tions, Uzhgorod (Ukraine), 15 Jun 1991). In Proceedings of 4 
conference on hyperfine interaction spectroscopic investigations. 
Order Number DE94614944. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nuclear quadrupole interactions and nuclear spin-lattice relax- 
ation in YBap(Cu,;_,Fe,)30, system are experimentally studied by 


means of ®-©5Cu nuclear quadrupole resonance method. 9 refs.; 5 
figs. 


10946 (INIS-RU-360, pp. 59-64) Use of ESR for new and 
modified high-tc superconductors (HTSC). Bogomolova, L.D.; 
Krasil'nikova, N.A. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. 171p. (In Russian). (CONF-9106451—: 4. Conference 
on hyperfine interaction spectroscopic investigations, Uzhgorod 
(Ukraine), 26-28 Jun 1991). In Proceedings of 4 conference on hy- 
perfine interaction spectroscopic investigations. Order Number 
DE94614944. Source: OSTI; NTIS (US Sales Only); INIS. 

The work is aimed at demostrating the EPR capabilities when in- 
vestigating new and modified HTSC-materials, using specific 
examples. Investigation into a large number of materials in In-Ba- 
Ca-Sr-Cu-O system produced according to different regimes is 
conducted. The fact of superconducting compound existence in In- 
Ba-Cu-O system is ascertained on the base of EPR-measurements 


and certain empirical factors affecting its production are found. 3 
refs.; 5 figs. 


10947 (INIS-RU-360, pp. 72-77) NMR study of TipBapCuO, 
high-tc superconductor. Alekseevskij, N.E.; Verkhovskij, S.V.; Zh- 
danov, Yu.l.; Mitin, A.V.; Nikolaev, E.G.; Khlybov, E.P. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'’skij Inst. Yadernoj Fiziki. 1992. 171p. (In Russian). 
(CONF-9106451—: 4. Conference on hyperfine interaction spectro- 
scopic investigations, Uzhgorod (Ukraine), 26-28 Jun 1991). In 
Proceedings of 4 conference on hyperfine interaction spectroscopic 
investigations. Order Number DE94614944. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The nuclear magnetic resonancemethod in ?°5TI niclei is used to 
study Tl,BazCuO,g_ compound. In particular, temperature depen- 
dences of spin-lattice relaxation rate rae investigated using 
supercondicting and non-superconducting samples of this system. 
It is shown that Tl,BapCuO,_ compound can be considered as a 
metal system with an intense electron-electron interaction, and for 
a more adequate description of this system properties under nor- 
mal conditions it is obviously necessary to use the approach based 
on the Fermi-liquid model. 10 refs.; 1 fig. 


10948  =(INIS-RU-360, pp. 78-83) '®La nuclear relaxation in 
Lag_,CuO,4_, system. Anashkin, V.N.; Matukhin, V.L.; Kukovitskij, 
E.F.; Pogorel'tsev, A.l.; Safin, |.A. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel'skij 
Inst. Yadernoj Fiziki. 1992. 171p. (In Russian). (CONF-9106451—: 
4. Conference on hyperfine interaction spectroscopic investigations, 
Uzhgorod (Ukraine), 26-28 Jun 1991). In Proceedings of 4 confer- 
ence on hyperfine interaction spectroscopic investigations. Order 
Number DE94614944. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of investigations into '*°La NQR spectra and lanthanum 
nuclear spin-lattice relaxation processes in Lap_,CuOQ4_, La- 
deficient phases are presented. 10 refs.; 4 figs. 


10949 (INIS-RU-360, pp. 91-97) Hyperfine interaction for 
tin-119 impurity atoms in GdGa,_,Sn, (x=0.01; 0.02 and 0.04) 
intermetallic compounds. Rejman, S.l.; | Rozantsev, I.N. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
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Nauchno-|ssledovatel’skij Inst. Yadernoj Fiziki. 1992. 171p. (In Rus- 
sian). (CONF-9106451—: 4. Conference on hyperfine interaction 
spectroscopic investigations, Uzhgorod (Ukraine), 26-28 Jun 1991). 
In Proceedings of 4 conference on hyperfine interaction spectro- 
scopic investigations. Order Number DE94614944. Source: OST]; 
NTIS (US Sales Only); INIS. 

GdGa,_,Sn, intermetallides (x=0.01; 0.02 and 0.04) are investi- 
gated. Moessbauer absorption spectra from 5 K to the Curie 
temperature are measured. Temperature dependences of the mag- 
netic superfine field in three intermetallides investigated are similar. 
From the transition temperature values obtained, it follows that the 
strong dependence of magnetic transition temperature on the con- 
centration is close to the linear one. The data obtained on the 
superfine interaction demonstrate a strong effect of minor concen- 
trations of impurity tin on the intermetallic magnetic structure. 
Substitution of terbium for several per cents of gadolinium leads to 
reorientation of gadolinium ion magnetic moments. 4 refs.; 2 figs.; 
1 tab. 


10950 (INIS-RU-360, pp. 98-105) Hyperfine characteristics 
and structure of Nd-Fe cast alloys. Menushenkov, V.P.; Bal- 
dokhin, Yu.V.; Kolotyrkin, P.Ya.; Lileev, V.S.; Obruchev, E.V.; 
Savcheko, A.G. Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 
1992. 171p. (in Russian). (CONF-9106451—: 4. Conference on 
hyperfine interaction spectroscopic investigations, Uzhgorod 
(Ukraine), 26-28 Jun 1991). In Proceedings of 4 conference on hy- 
perfine interaction spectroscopic investigations. Order Number 
DE94614944. Source: OSTI; NTIS (US Sales Only); INIS. 

Nd-Fe cast alloys with 2.5-73.5 mass % of the Fe are studied 
using Moessbauer spectroscopy (MS), X-ray diffraction analysis 
(XRDA) and thermomagnetic analysis methods (TMA). 17 refs.; 1 
fig.; 2 tabs. 


10951 (INIS-RU-360, pp. 110-116) Hyperfine interaction in 
iron monoborides. Dorofeev, G.A.; Svechkin, L.V.; Barinov, V.A.; 
Elsukov, E.P. Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
171p. (In Russian). (CONF-9106451—: 4. Conference on hyperfine 
interaction spectroscopic investigations, Uzhgorod (Ukraine), 26-28 
Jun 1991). In Proceedings of 4 conference on hyperfine interaction 
spectroscopic investigations. Order Number DE94614944. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The work is aimed at revealing the role of magnetic and crystal 
structures in the formation of superfine interactions in a- and 6- 
monoborides of iron. The conducted investigation into the superfine 
structure of 5’Fe nuclear layers in iron a- and 6-monoborides al- 
lows one to determine the magnetic structures of these compounds 
without using the magnetic neutron diffraction and to obtain 


isotropic and anisotropic contributions to effective magnetic field. 7 
refs.; 4 figs. 


10952 (INIS-RU-360, pp. 153-157) Moessbauer study of Fe 
based amorphous tape. Kuchma, A.S.; Makogina, E.|.; Kapustin, 
B.A. Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 171p. 
(In Russian). (CONF-9106451-: 4. Conference on hyperfine inter- 
action spectroscopic investigations, Uzhgorod (Ukraine), 26-28 Jun 
1991). In Proceedings of 4 conference on hyperfine interaction 
spectroscopic investigations. Order Number DE94614944. Source: 
OSTI; NTIS (US Sales Only); INIS. 

NGRP- investigations into Fego 75 Coo 50 Ni; 50 Bs.00 Sig.20 Co.05; 
Feg9.35 Co24.00 Nio.6s B3.20 Siz.00 Co.05 alloys within 20-380 deg C 
temperature region are conducted. Features on the temperature 
dependence of the effective NQR-spectrum area are detected for 
amorphous Fegg.75 Coo.50 Niy.50 Bs.00 Sig.20 Co.o5 and Fegg.a5 
Co24.00 Nio.co Bs.20 Siz.%0 Co.o5 alloys. Apart from two stages of 
structural relaxation certain structural changes take place. It is sup- 


posed that at T ~ 100-120 deg C a change of the close topological 
order occurs. 9 refs.; 1 fig. 


10953 (INIS-RU-360, pp. 163-169) Surface structure state 
and magnetic properties of Fe-Ni-Si-B and Co-Fe-Si-B amor- 
phous alloys. Baldokhin, Yu.V.; Kolotyrkin, P.Ya.; Pustov, Yu.A.; 
Makarov, |.A.; Ovcharov, V.P. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
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Yadernoj Fiziki. 1992. 171p. (in Russian). (CONF-9106451-: 4. 
Conference on hyperfine interaction spectroscopic investigations, 
Uzhgorod (Ukraine), 26-28 Jun 1991). In Proceedings of 4 confer- 
ence on hyperfine interaction spectroscopic investigations. Order 
Number DE94614944. Source: OSTI; NTIS (US Sales Only); INIS. 
Effect of composition and structural state of magnetosoft amor- 
phous alloy surface (enriched by *°’Fe) with high and low 
magnetostriction on the domain structure and magnetic characteris- 
tics is studied by nuclear gamma resonance, X-ray electron 
spectroscopy and magnetometry methods. 4 refs.; 3 figs. 


10954 (INIS-RU-361, pp. 72-74) Electron scattering on su- 
perlattices. Kvashnina, L.V.;  Tikhonova, E.A. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). 
(CONF-9105436-: 21. all-union conference on physics of charged 
particles interaction with crystals, Moscow (Russian Federation), 27 
May 1991). In Proceedings of 21. All-Union conference on physics 
of charged particles interaction with crystals: Part 1. Physics of ori- 
entational effects. Order Number DE94615768. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Consideration is given to electron beam scattering on superiat- 
tice, formed in result of periodic disrtibution of B atoms in A-B 
binary solid solution in Z direction, perpendicular to plate surface. 1 
ref. 


10955 (INIS-RU-361, pp. 104-106) Analysis of YBaCu0O film 
growth process by average energy ion scattering method. 
Dzyuba, G.O.; Il'in, R.N.; Karmenko, S.F.; Nyakshev, K.F.; 
Sakharov, B.I.; Serenkov, |.T. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 21. 
all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
particles interaction with crystals: Part 3. Some problems of ion im- 
plantation. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Analysis of spectra of channeled protons and backscattering 
enabled to investigate the process of growth of YBa2Cu307_, su- 
perconducting films. Energy spectra of 230 keV initial energy 
protons were measured. It is shown, that formation of 6-oriented 
YBazCu307_s monocrystal layer takes place at the first stage of 
growth. Formation of up to 20 monolayers of material takes place. 
2 refs.; 2 figs. 


10956 (INIS-RU-361, pp. 107-109) Study of thin film struc- 
ture changing under annealing by backscattering method. 
Afrosimov, V.V.; Dzyuba, G.O.; Il’in, R.N.; Panov, M.N.; Sakharov, 
V.1.; Serenkov, |.T.; Suvorov, A.V. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel'skij 
Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 
21. all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
particles interaction with crystals: Part 3. Some problems of ion im- 
plantation. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Method of backscattering of average energy ions (H*, 170 keV) 
was used to study the change of thin film structure of Bi-Sr-Ca-Cu- 
O compound under annealing. Measured samples were either in 
random orientation with respect to the beam or in position, corre- 
sponding to beam channeling in a substrate. MgO, Si or SiC 
monocrystals were used as substrates. Correction of spectrum am- 
plitudes, obtained during channeling and in random orientation 
shows, that the film is characterized by polycrystalline structure on 
both substrates; film component diffusion into the substrate 
changes its crystal structure at the last stage of annealing. Lamina- 
tion on magnesium oxide substrate is slightly pronounced under 
annealing. 2 refs.; 2 figs. 


10957 


(INIS-RU-361, pp. 164-166) Use of alpha-channeling 
for boron disposition determination in silicon. Zav'yalov, G.I.; 
Ibragimov, Sh.; Shmakova, G.A.; Skvortsov, V.V. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). 
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(CONF-9105436-: 21. all-union conference on physics of charged 
particles interaction with crystals, Moscow (Russian Federation), 27 
May 1991). In Proceedings of 21. All-Union conference on physics 
of charged particles interaction with crystals: Part 4. Application of 
beams for the analysis of materials composition and structure. Sur- 
face effects. Order Number DE94615768. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Potentiality of using alpha-channeling for determination of boron 
atom disposition in silicon is considered. Results of experimental 
study of silicon crystal, doped with boron, are presented. 


10958 (IS-T-1686) Circular magnetic x-ray dichroism in 
rare earth compounds. Jonathan, L. Ames Lab., IA (United 
States). 30 Sep 1993. 97p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Grant DMR-87- 
19764. Order Number DE94006030. Source: OSTI; NTIS; GPO 
Dep. 

This report discusses the following topics: Circular magnetic x- 
ray dichroism at the ER L3 Edge; angular dependence of circular 
magnetic x-ray dichroism in rare earth compounds: and circular 
magnetic x-ray dichroism in crystalline and amorphous GDFEp. 


10959 (JAERI-M-—92-207, pp. 275-279) Lithium ion behavior 
in lithium oxide by neutron scattering studies. Ishii, Yoshinobu 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Morii, Yukio; Katano, Susumu; Watan- 
abe, Hitoshi; Funahashi, Satoru; Ohno, Hideo; Nicklow, R.M. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—-: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

Lithium ion behavior in lithium oxide, Li2O, was studied in the 
temperature range from 293 K to 1120 K by the High-Resolution 
Powder Diffractometer (HRPD) installed in the JRR-3M. The 
diffraction patterns were analyzed with the RIETAN program. At 
room temperature, the thermal parameters related to the mean 
square of the amplitude of vibration of the lithium and the oxygen 
ions were 6 x 10-*'m? and 4 x 10-2'm?, respectively. AT 1120 K 
the thermal parameter of the lithium ion was 34 x 10-2'm?. On the 
other hand, the parameter of the oxygen ion was 16 x 10-*'m?. 
Inelastic neutron scattering studies for the lithium oxide single crys- 
tal were also carried out on the triple-axis neutron spectrometers 
installed at the JRR-2 and the HFIR. Although the value of a 
phonon energy of a transverse acoustic mode (3) at zone bound- 
ary was 30.6 meV at room temperature, this value was decreased 
to 25.1 meV at 700 K. This large softening was caused by anhar- 
monicity of the crystal potential of lithium oxide. (author). 


10960 (JINR-R—-14-92-334) The study of the local magnetic 
field in the oxide o-Biz03 by the »SR-technique. Grebinnik, 
V.G. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Theoretical Physics); Duginov, V.N.; Zhukov, V.A. 
Joint inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Theoretical Physics. 1992. 10p. (In Russian). Order Number 
DE94612636. Source: OSTI; NTIS (US Sales Only); INIS. 

The uSR-investigation of the local magnetic field in the a-BizO3 
was performed. The possibel reason of the appearance of local 
magnetic field is partial covalent bounds in the a-Bi2O3. 11 refs.; 3 
figs. 


10961 (KEK-PROC—93-3) Vibrational spectroscopic evi- 
dence for the associated-anion promotion of the helical 
structure of N-acylglycine oligomers. Okabayashi, Hirofumi 
(Nagoya Inst. of Tech. (Japan)); Taga, Keijiro; Yoshida, Tadayoshi; 
Ohshima, Kunihiro; Etori, Hideki; Uehara, Toshiyuki; Nishio, Etsuo. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1993. 33p. (In Japanese, English). (CONF-9109522—: Work- 
shop on polymer science studied by neutron scattering, Tsukuba 
(Japan), 9-10 Sep 1991). Order Number DE94737926. Source: 
OSTI; NTIS; INIS. 





Vibrational spectroscopic evidence for conformational change of 
the anions of N-acyglycine oligomers (trimers, tetramers, and pen- 
tamers) in aqueous solution is reported. The infrared adsorption 
spectra of sample solutions diluted below the critical micelle con- 
centrations (cmc) can be explained by the coexistence of several 
conformations containing the polyglycine I-like extended form and 
the polyglycine Ii-like helix. However, above the cmc the infrared 
bands arising from the polyglycine Il-like helix are intensified. This 
result is due to preferential stabilization of the helical structure, pro- 
moted by intermolecular association of the anions. The helical 
structure is also stable in the hydrophobic environment of micelles. 
(author). 


10962 (LA-UR-94-217) 4f heavy fermion photoelectron 
spectra do not exhibit the Kondo scale. Arko, A.J. (Los Alamos 
National Lab., NM (United States)); Joyce, J.J.; Andrews, A.B.; 
Blyth, R.I.R.; Bartlett, R.J.; Fisk, Z.; Canfield, P.C.; Olson, C.G.; 
Benning, P.J.; Poirier, D.M.; Weaver, J.H.; Riseborough, P.S. Los 
Alamos National Lab., NM (United States). [1994]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-931247-1: Strongly correlated electron 
materials, Los Alamos, NM (United States), 15-18 Dec 1993). Or- 
der Number DE94006252. Source: OSTI; NTIS; INIS; GPO Dep. 

It has been the authors contention for some time that the Single 
Impurity Anderson Model (SIAM), as extended by Gunnarsson and 
Schonhammer (GS), or the non-crossing approximation (NCA), 
does not correctly describe the 4f photoelectron spectra of heavy 
fermions. Recently, they have concentrated on Yb heavy fermions 
since in these materials the Kondo resonance (KR) is fully occu- 
pied and thus accessible via photoemission. In particular, they have 
repeatedly pointed out that the width, position, spectral weight, line- 
shape, and temperature dependence of the features assumed to 
be the KR and its sidebands, are nearly independent of the Kondo 
temperature, Tx, while at the same time bearing a striking resem- 
blance to the simple 4f core level spectra of pure Yb metal, or of 
Lu in isostructural Lu compounds. It is important to resolve these 
issues in view of the fundamental nature of the problem. Here, the 
authors chose to test the bulk vs. surface hypothesis by performing 
measurements on YbCu2Siz and YbAI,; single crystals at hv ~ 120 
eV (UPS) and hv x 1,500 eV(XPS) to see if the m, hole occu- 
pancy, values increase markedly at XPS energies as the electron 
escape depth increases by about a factor of 3-5. Measurements 
were performed at both 300K and 20K using single crystals cleaved 
in-situ, with photoelectrons collected in normal emission for maxi- 
mum bulk sensitivity. UPS measurements were performed at NSLS 
and the University of Wisconsin SRC, while XPS measurements 
were done at the University of Minnesota. The UPS, ultraviolet 
photoelectron spectra, and the Li edge x-ray absorption and pho- 
toemission measurements are in fundamental disagreement. 


10963 (LBL-34884) Nuclear magnetic relaxation studies of 
semiconductor nanocrystals and solids. Sachleben, J.R. 
(Lawrence Berkeley Lab., CA (United States)). Lawrence Berkeley 
Lab., CA (United States). Sep 1993. 145p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94006301. Source: OSTI; NTIS; GPO Dep. 

Semiconductor nanocrystals, small biomolecules, and '°C en- 
riched solids were studied through the relaxation in NMR spectra. 
Surface structure of semiconductor nanocrystals (CdS) was de- 
duced from high resolution 'H and 'C liquid state spectra of 
thiophenol ligands on the nanocrystal surfaces. The surface cover- 
age by thiophenol was found to be low, being 5.6 and 26% for 
nanocrystal radii of 11.8 and 19.2 A. Internal motion is estimated to 
be slow with a correlation time > 10—-® s—'. The surface thiophe- 
nol ligands react to form a dithiophenol when the nanocrystals 
were subjected to O, and ultraviolet. A method for measuring '4N- 
'H J-couplings is demonstrated on pyridine and the peptide 
oxytocin; selective 2D T; and T2 experiments are presented for 
measuring relaxation times in crowded spectra with overlapping 
peaks in 1D, but relaxation effects interfere. Possibility of carbon- 
carbon cross relaxation in ‘°C enriched solids is demonstrated by 
experiments on zinc acetate and L-alanine. 
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Refer also to citation(s) 8474, 9678, 9744, 9775, 9864, 10845, 
10935, 10938, 10942, 11028 


10964 (BNL-49904) lon beam-assisted deposition of boron 
nitride from a condensed layer of diborane and ammonia at 78 
K. Kroczynski, R.J. (State Univ. of New York, Stony Brook, NY 
(United States). Dept. of Chemistry); Strongin, D.R.; Ruckman, 
M.W.; Strongin, M. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Grant DMR 9258544. 
(CONF-931108—46: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 29 Nov - 3 dec 1993). Order 
Number DE94006058. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper examines the ion beam-assisted deposition (IBAD) of 
thin boron nitride films using cryogenically condensed precursors. 
Low energy (1100 eV) argon ad (2000 eV) deuterated ammonia 
beams with currents of 600-850 nA were used to mix and initiate 
reactions in frozen (90 K) layers of diborane (B2Hg and ammonia 
(NH3) or only BoHe, respectively. The resulting film is shown to be 
an amorphous BN coating approximately 30 A thick. 


10965 (CONF-931108-45) Colloidal Au nanoclusters 
formed in fused silica by MeV ion implantation and annealing. 
White, C.W. (Oak Ridge National Lab., TN (United States)); Zhou, 
D.S.; Budai, J.D.; Zuhr, R.A.; Magruder, R.H.; Osborne, D.H. Oak 
Ridge National Lab., TN (United States). Nov 1993. 14p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Grant DAAH04-93-G-0123. From Fall meeting of the 
Materials Research Society (MRS); Boston, MA (United States); 29 
Nov - 3 dec 1993. Order Number DE94005594. Source: OSTI; 
NTIS; INIS; GPO Dep. 

MeV implantation of Au has been used to create a high density 
of Au nanoclusters in the near surface of fused silica. Measure- 
ments of the nanocluster size and size distribution under various 
implantation/annealing conditions are presented and correlated with 
measurements of optical absorption by the Au nanoclusters in 
fused silica. Preliminary measurements of the nonlinear refractive 
index are included. 


10966 (INIS-RU-361, pp. 9-11) Relativistic electron trans- 
mission through silicon thin crystals. Blazhevich, S.V.; Bochek, 
G.L.; Kulibaba, V.I.; Maslov, N.I.; Nasonov, N.N.; Shramenko, B.1.; 
Truten’, V.I1. Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. 
174p. (In Russian). (CONF-9105436-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 1. Physics of orientational effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to results of experimental study of 1200 
MeV electron transmission into small solid angle forward through 
silicon thin crystals, depending on orientation of crystallographic 
axis. This dependence, observed in experiments, can be explained 
qualitatively by cooperation effect of mechanisms of azimuthal 
scattering on atom chains and vectorial angle scattering, related 
with initial particle disrtibution by energies of lateral motion in chain 
field. 2 refs.; 3 figs. 


10967 (INIS-RU-361, pp. 12-14) Orientation dependence of 
ultrarelativistic electron scattering on silicon crystal (110) 
planes. Blazhevich, S.V.; Maslov, N.I. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssiedovatel’skij 
Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436—: 
21. all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
particles interaction with crystals: Part 1. Physics of orientational 
effects. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Consideration is given to results of experimental study of orienta- 
tion dependence of 1200 MeV electron scattering on (110) atomic 
planes in silicon crystal of 10 um thickness in direction transverse 
to (110) plane, that is in direction of the most clear manifestation of 
coherent scattering effect. It is shown that electrons, moving along 
crystallographic plane, undergo the maximal scattering. It is con- 
cluded that incoherent scattering is the main mechanism, leading 
to asymmetrical electron scattering on atomic planes. It leads to 
capture of a part of scattered particles in channel plane and to fur- 
ther escape of a part of captured electrons symmetrically to 
crystallographic plane. 3 refs.; 2 figs. 


10968 (INIS-RU-361, pp. 14-16) Account of multiple scat- 
tering on measurement of stopping power with thick absorber 
in transmission geometry. Mayatskij, V.D.; Chesnokova, T.D. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (in Rus- 
sian). (CONF-9105436-: 21. all-union conference on physics of 
charged particles interaction with crystals, Moscow (Russian Feder- 
ation), 27 May 1991). In Proceedings of 21. All-Union conference 
on physics of charged particles interaction with crystals: Part 1. 
Physics of orientational effects. Order Number DE94615768. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Technique of measuring stopping power in wide energy range 
with thick absorber in transmission geometry is considered with ac- 
count of multiple scattering. Effect of multiple scattering on 
spectrum shape depends on energy range of incident particles, ab- 
sorbed thickness and specific geometry of the experiment. The 
maximal effect is observed in the range of low energies. 3 refs.; 1 
fig. 


10969 (INIS-RU-361, pp. 17-19) On possibility of high en- 


ergy electron and positron anomalous magnetic moment 
measurement in crystals. Baryshevskij, V.G.; Shekhtman, A.G. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (In Rus- 
sian). (CONF-9105436-: 21. all-union conference on physics of 


charged particles interaction with crystals, Moscow (Russian Feder- 
ation), 27 May 1991). In Proceedings of 21. All-Union conference 
on physics of charged particles interaction with crystals: Part 1. 
Physics of orientational effects. Order Number DE94615768. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Possibility of measuring anomalous magnetic moment (AMM) of 
high energy electrons and positrons in crystals is shown. The de- 
pendence of depolarization degree of electrons and positrons AMM 
in the case of their transmission through tungsten crystal is pre- 
sented. It is shown that for e+ with 100 GeV energy depolarization 


degree decreases twice in the case of amorphous substance. 4 
refs.; 1 fig. 


10870 (INIS-RU-361, pp. 20-22) Antiproton channeling. 
Grankina, T.V.; Pokhil, G.P. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 21. 
all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
particles interaction with crystals: Part 1. Physics of orientational 
effects. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Transmission of channeled antiprotons to large depths ~ 5 um 
was investigated. Calculations were conducted for ~ 4 MeV parti- 
cles, passing through crystal, composed of chains. Potential of I/r 
type was used for motion simulation according to Monte-Carlo 
method. Multiple scattering was taken into account as addition to 
azimuthal and vectorial angle. Stopping power of antiprotons was 
calculated, assuming that particle energy losses consisted of en- 
ergy losses of interaction with atomic core and energy losses on 
valent electrons. 3 refs.; 2 figs. 


10971 (INIS-RU-361, pp. 22-24) On coherent Coulomb exci- 
tation of nuclear transition cascade in monocrystal. Belyakov, 
V.A.; Ajvazyan, Yu.M. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki. 1992. 174p. (in Russian). (CONF-9105436-: 21. all-union 
conference on physics of ciiarged particles interaction with crystals, 
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Moscow (Russian Federation), 27 May 1991). In Proceedings of 
21. All-Union conference on physics of charged particles interaction 
with crystals: Part 1. Physics of orientational effects. Order Num- 
ber DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 
Theoretical study was made on coherent Coulomb excitation, 
taking two-level cascade of Moessbauer transitions as example. 
Coherent Coulomb excitation of cascade of two Moessbauer transi- 
tions in monocrystal by electron beam was considered. 6 refs. 


10972 (INIS-RU-361, pp. 25-26) On the effect of particle 
beam coherence on the probability of channeling state excita- 
tion in crystals. Vysotskij, B.I.; Maksyuta, N.V. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). 
(CONF-9105436—: 21. all-union conference on physics of charged 
particles interaction with crystals, Moscow (Russian Federation), 27 
May 1991). In Proceedings of 21. All-Union conference on physics 
of charged particles interaction with crystals: Part 1. Physics of ori- 
entational effects. Order Number DE94615768. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Effect of particle beam coherence on probability channeling state 
excitation in crystals is considered. The cases of partial and total 
coherence of incident particle beam were investigated. It is shown 
that transverse coherence of all angular components is preserved 
in distance internal of 10 cm for channeling in plane field with Vo=1 
eV and at achievabel monoenergetic beam value 6y=10-5. 


10973 (INIS-RU-361, pp. 27-29) Peculiarity of electron ori- 
entation movement along the charged axes of lithium hydride 
crystal. Vysotskij, V.l.; Zozulya, V.L.; Kuz'min, R.N.; Maksyuta, 
N.V. Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. 
(In Russian). (CONF-9105436-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 1. Physics of orientational effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Electron channeling along the charged [110] axes of lithium hy- 
drides crystals is considered. It is shown that sufficiently intense 
microwave radiation can be obtained even during channeling of 
weakly relativistic electrons. 1 ref.; 2 figs. 


10974 (INIS-RU-361, pp. 30-32) On the existence of non- 
relativistic electron channeling effect. Dudarev, S.L.; Ryazanov, 
M.|. Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. 
(In Russian). (CONF-9105436-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 1. Physics of orientational effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to possibility of nonrelativistic electron 
channeling in crystals and ring diffraction pictures, related with 
channeling. The obtained results enable to state, that electron 
channeling effect is present in both relativistic and nonrelativistic 
energy range. 8 refs.; 2 figs. 


10975 (INIS-RU-361, pp. 33-35) Orientation effect on an- 
tiproton channeling. Balashova, L.L.; Kabachnik, N.M.; Trikalinos, 
Kh.; Shul’ga, V.I. Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1992. 174p. (In Russian). (CONF-9105436—: 21. all-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (Russian Federation), 27 May 1991). In Proceedings of 
21. All-Union conference on physics of charged particles interaction 
with crystals: Part 1. Physics of orientational effects. Order Num- 
ber DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculation of angular distribution of protons and antiprotons with 
energies of the order of hundreds of kev, transmitted through thin 
monocrystalline silicon foils under channeling conditions, was 
conducted. Calculations were performed by the method of comput- 
erized simulation of particle motion in channels, using string model 
with Mollier-Arginsoj potential, with account of multiple scattering, 
dechanneling and particle stopping. 5 refs.; 2 figs. 





10976 (INIS-RU-361, pp. 36-38) Simulation of relativistic 
particle spin rotation by a bent crystal. Krivosheev, O.Eh. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Ilssledovatel'skij Inst. Yadernoj Fiziki. 1992. 174p. (In Rus- 
sian). (CONF-9105436-: 21. all-union conference on physics of 
charged particles interaction with crystals, Moscow (Russian Feder- 
ation), 27 May 1991). In Proceedings of 21. All-Union conference 
on physics of charged particles interaction with crystals: Part 1. 
Physics of orientational effects. Order Number DE94615768. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Model and computer code for calculation of the effect of fast par- 
ticle spin rotation by electric field of a bent crystal have been 
developed. Results of calculating effect of spin rotation by crystal 
field for £* hyperons with 350 GeV/c momentum, channeling in Si 
crystal, are presented. 5 refs.; 3 figs. 


10977 (INIS-RU-—361, pp. 39-42) lon channeling in multi- 
component crystals. Borovik, A.S.; Epifanov, A.A.; Malyshevskij, 
V.S. Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. 
(In Russian). (CONF-9105436-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 1. Physics of orientational effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

lon channeling in LagCuO, crystal is considered. The yield of 
processes of particle interaction with oxygen atoms is dictated by 
different conditions of scattering in pure oxygen and mixed chains. 
Dechanneling model has been developed for such multicomponent 
crystal. It takes account of real potential distribution in channels 
and enables to calculate the distribution of flux density of chan- 
neled ions for different crystal penetration depths and beam 
incidence angles. 1 ref.; 4 figs. 


10978 (INIS-RU-361, pp. 43-45) On the limiting conditions 
of alpha particle plane channeling in silicon. Baratbaev, Sh.S.; 
Zav'yalov, G.l.; Rasulov, S.F.; Skvortsov, V.V. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (in Russian). 
(CONF-9105436-: 21. all-union conference on physics of charged 
particles interaction with crystals, Moscow (Russian Federation), 27 
May 1991). In Proceedings of 21. All-Union conference on physics 
of charged particles interaction with crystals: Part 1. Physics of ori- 
entational effects. Order Number DE94615768. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Observation of alpha-particle channeling in narrow silicon chan- 
nels is considered. It became possible in result of using perfect 
annealed crystals, thorough selection of experiment geometry and 
increase of contrast of channeling pictures. A study was made on 
dislocationless silicon monocrystals of 7-10 um thickness with 40- 
45 mm working diameter and thickness inhomogeneity within the 
limits of +1 yum. Monocrystals were annealed in high vacuum at 
900 deg C during 4.-4.5 h. 3 refs.; 1 tab. 


10979 (INIS-RU-361, pp. 46-48) Particle flux distribution in 
axis-plane transitions in binary crystals of A°B> type. Deev, 
A.S.; Skakun, N.A.; Olejnik, V.A.; Svetashov, P.A.; Grinchenko, 
A.Yu. Moskovskij Gosudarstvennyj Univ., Moscow (Russian Feder- 
ation). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. 
(In Russian). (CONF-9105436—-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 1. Physics of orientational effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Method of computerized simulation was used to calculate dy- 
namics of occupation of planar and axial channels during 
axis-plane transitions in crystals of A°B> type. Calculations of dis- 
tribution of 2 MeV He ion channeled flux for <110>— {110} 
transition at different depths of InSb crystal are presented. 4 figs. 


10980 (INIS-RU-361, pp. 49-51) Transient processes of 
axis-plane channeling and peculiarities of resonance nuclear 
reaction radiation yield. Svetashov, P.A.; Skakun, N.A.; Deev, 
A.S.; Olejnik, V.A.; Grinchenko, A.Yu. Moskovskij Gosudarstvennyj 
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Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436—: 
21. all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
particles interaction with crystals: Part 1. Physics of orientational 
effects. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Consideration is given to results of investigation of orientation 
dependence of 'SN(p, ay)'*C nuclear reaction yield in axis-plane 
transitions in wide range of orientation angles in Nb-'5No o92 sys- 
tem with known location of nitrogen atoms. Proton channeling 
energy was equal to 900 keV. 3 refs.; 3 figs. 


10981 (INIS-RU-361, pp. 52-56) Stabilisation of high en- 
ergy particles in crystal and the random chain model. Akhiezer, 
A.l.; Truten’, V.I.; Shul’ga, N.F. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436—: 21. 
all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
Particles interaction with crystals: Part 1. Physics of orientational 
effects. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Consideration is given to results, obtained in studies of stabiliza- 
tion of fast charged particles in two-dimensional periodical field of 
crystal atom chains. A particular attention was paid to the case of 
transition from regular planar particle motion in periodical field of 
crystal atom chains to random particle motion in this field. 9 refs. 


10982 (INIS-RU-361, pp. 57-59) Channeling and quantum 
chaos. Kirilyuk, A.P. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lissiedovatel’skij Inst. Yadernoj 
Fiziki. 1992. 174p. (In Russian). (CONF-9105436—: 21. all-union 
conference on physics of charged particles interaction with crystals, 
Moscow (Russian Federation), 27 May 1991). In Proceedings of 
21. All-Union conference on physics of charged particles interaction 
with crystals: Part 1. Physics of orientational effects. Order Num- 
ber DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to results of applying new approach to de- 
scription of dynamic chaos in channeling, based on the generalised 
method of optical potential (OP) in quantum channeling theory. The 
description of generalized OP in formalism leads to new quantum- 
mechanical peculiarities of dynamic chaos, which must be also 
observed in experiment and can be used for testing of theory pre- 
dictions. The obtained results enable to perform experimental study 
of dynamic (quantum in particilar) chaos manifestations, taking the 
charged particle channeling as an example. 7 refs. 


10983 (INIS-RU-361, pp. 60-62) Polarization properties and 
the Al, Si, SiO2 stopping power. Aleksandrov, V.A.; Filippov, 
G.M. Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. 
(In Russian). (CONF-9105436-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 1. Physics of orientational effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to charged particle interaction with main 
components of MDS sturctures: Al, Si, SiOz films in the framework 
of dielectric formalism (DF). The model, enabling to obtain the con- 
tribution of valent atom electrons into substance DF was used. For 
this purpose one level is considered as the representative of the 
valent zone, and wave functions of valent electrons of spherical- 
symmetrical type are taken. 2 refs.; 3 figs. 


10984 


(INIS-RU-—361, pp. 63-65) Theoretical and experimen- 
tal prerequisites for the formation of charged particle 


quasi-bound states in solids. Filippov, G.M. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). 
(CONF-9105436—: 21. all-union conference on physics of charged 
particles interaction with crystals, Moscow (Russian Federation), 27 
May 1991). In Proceedings of 21. All-Union conference on physics 
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of charged particles interaction with crystals: Part 1. Physics of ori- 
entational effects. Order Number DE94615768. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Consideration is given to theoretical and experimental prerequi- 
sites for formation of quasi-bound states (QS) of charged particles 
in solids. QS are characterized by high stability during motion in 
the solid. QS should break down into the assemblage of ordinary 
vacuum states of atom or ion, when escaping from the film. So 
convoy electrons (CE) and higher Rydberg states form. CE may 
also form during electron capture from near-the-surface film layer 
by escaping ion. Possibility of molecular type CE in the case of 
passing of D2, DT molecules or their single-charged ions through 
the film. This enables to explain the procedure of nuclear fusion at 
low temperatures. 5 refs. 


10985 (INIS-RU-361, pp. 66-68) Charged particle beam ro- 
tation during channeling in variable composition superlattices. 
Rud’ko, V.N. Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 1992. 
174p. (In Russian). (CONF-9105436-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 1. Physics of orientational effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to possibility of using semiconductor su- 
perlattices of variable composition, in which the concentration of 
one of components grows monotonously, and concentration of an- 
other one decreases, when passing from one superlattice layer to 
another. Superlattice Si/Si, _,Ge,/Si; _2,Geo,/Si; 3,Ges3,/... (where 
x<<1) is considered as an example for particle beam rotation. 4 
refs.; 1 fig. 


10986 (INIS-RU-361, pp. 69-71) Resonance dechanneling 
in quasi-periodic superlattices. Rud’ko, V.N. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 


Issledovatel'skij Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). 
(CONF-9105436—: 21. all-union conference on physics of charged 
particles interaction with crystals, Moscow (Russian Federation), 27 
May 1991). In Proceedings of 21. All-Union conference on physics 
of charged particles interaction with crystals: Part 1. Physics of ori- 


entational effects. Order Number DE94615768. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is shown that ion dechanneling in quasiperiodic superlattices is 
of resonance character in wide energy range. It can be used for 
determination of elastic distorsion values even in short-period su- 
perlattices, when |,, Ip << A. This property is not observed in 
ordinary periodic superlattices. 2 refs.; 1 fig. 


10987 (INIS-RU-361, pp. 75-77) Electron shielding effects 
during ion slowing-down. Dynamic shielding. Kabachnik, N.M.; 
Chumanova, O.V. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 21. all-union 
conference on physics of charged particles interaction with crystals, 
Moscow (Russian Federation), 27 May 1991). In Proceedings of 
21. All-Union conference on physics of charged particles interaction 
with crystals: Part 1. Physics of orientational effects. Order Num- 
ber DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Energy losses of 400 keV and 4 MeV helium ions on Al atoms 
were calculated. The model of free electrons with self-consistent 
Hartree-Slater potential was used. Results of calculations for the 
cases of dynamic and static shielding for He* and H° ions at initial 
energy. Ey=400 keV are correlated. The dynamic effective charge 
exceeds statistic one in all cases. It exceeds Z=2 at low impact pa- 
rameters. Dynamic and static charges show tendency to approach 
with growth of impact parameter. 3 refs.; 2 figs. 


10988 (INIS-RU-—361, pp. 78-80) Determination of the chan- 
neled particle stopping power on a basis of characteristic 
X-ray spectra orientation dependence analysis. Peletminskij, 
V.S.; Savushkin, E.V.; Storizhko, V.E. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 
21. all-union conference on physics of charged particles interaction 
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with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
particles interaction with crystals: Part 1. Physics of orientational 
effects. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Stopping power of channeled ions in the case of oriented target 
position was investigated. The secondary effect -characteristic X- 
radiation, excited only by ions, being under conditions of random 
propagation, is used. It is shown that considered technique can be 
used for evaluation and qualitation study of energy dependence of 
channeled particle stopping power. 2 refs.; 1 fig. 


10989 (INIS-RU-361, pp. 81-83) Orientation effects in strag- 
gling theory of heavy charged particle energy losses. Erokhin, 
K.M.; Kalashnikov, N.P.;  Mashinin, V.A.; Skachkov, E.V. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 1992. 174p. (In Rus- 
sian). (CONF-9105436-: 21. all-union conference on physics of 
charged particles interaction with crystals, Moscow (Russian Feder- 
ation), 27 May 1991). In Proceedings of 21. All-Union conference 
on physics of charged particles interaction with crystals: Part 1. 
Physics of orientational effects. Order Number DE94615768. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Orientation effects in straggling theory of heavy charged particle 
energy losses are considered straggling value is mainly determined 
by the range of low impact parameters, where dynamic shadow is 
always noticeable. 5 refs.; 1 fig. 


10990 (INIS-RU-361, pp. 84-86) On a possibility of sound 
Cherenkov radiation experimental observation. Denisov, F.P.; 
I'in, S.1. Moskovskij Gosudarstvennyj Univ., Moscow (Russian Fed- 
eration). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
174p. (In Russian). (CONF-9105436-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 1. Physics of orientational effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Conditions of experiment on Cherenkov radiation observation are 
considered in detail. It is shown that this radiation can be derived 
from acoustic effects of different nature. Experimental study was 
made on acoustic signal, which occurs under the effect of 5.4 MeV 
pulsed electron beam in metallic plates, cooled to T ~ 100 K. 9 
refs.; 2 figs. 


10991 (INIS-RU-361, pp. 87-89) Peculiarity of Moessbauer 
gamma-quantum non-threshhold channeling in crystals. Vysot- 
skij, V.I.; Kuz'min, R.N. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij _ Inst. 
Yadernoj Fiziki. 1992. 174p. (in Russian). (CONF-9105436—-: 21. 
all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
particles interaction with crystals: Part 2. Electron and positron ra- 
diation in solids. Order Number DE94615768. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Peculiarities of non-threshold channeling of Moessbauer gamma- 
quanta in crystals are considered. Specific features of orientation 
quantum motion were investigated on the basis of complete system 
of Maxwell equations without any simplifications. 1 ref. 


10992 (INIS-RU-361, pp. 90-92) On coherent 
bremsstrahlung of channeled electrons. Glushchenko, O.F.; 
Malyshevskij, V.S. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1992. 174p. (In Russian). (CONF-9105436—: 21. all-union 
conference on physics of charged particles interaction with crystals, 
Moscow (Russian Federation), 27 May 1991). In Proceedings of 
21. All-Union conference on physics of charged particles interaction 
with crystals: Part 2. Electron and positron radiation in solids. Or- 
der Number DE94615768. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Spectral distribution of radiation of channeled 20 MeV electrons 
with zero initial transverse momentum along <111> _ crystallo- 
graphic axis from tungsten crystal was calculated. Channeling 





effects on characteristics of coherent bremsstrahlung was investi- 
gated by the method of computerized simulation. Lindhard 
approximation for atomic potential with account of thermal lattice vi- 
bration averaging was used for solution of classical equations of 
motion for transverse coordinates and for determination of electron 
acceleration. Calculations were conducted for descrete atomic 
chains. Quasiclassical expression with account of recoil effect was 
used for spectral intensity. 2 refs.; 2 figs.; 1 tab. 


10993 (INIS-RU-361, pp. 93-96) Experimental study of ’B’ 
type coherent bremsstrahlung. Amosov, K.Yu.; Balayan, A.S.; 
Vnukov, |.E.; Kalinin, B.N.; Lobanov, O.Yu.; Naumenko, G.A.; 
Potylitsyn, A.P.; Sarychev, V.P.; Stibunov, V.N. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel'skij Inst. Yadernoj Fiziki. 1992. 174p. (in Russian). 
(CONF-9105436-: 21. all-union conference on physics of charged 
particles interaction with crystals, Moscow (Russian Federation), 27 
May 1991). In Proceedings of 21. All-Union conference on physics 
of charged particles interaction with crystals: Part 2. Electron and 
positron radiation in solids. Order Number DE94615768. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experimental study was made on possibility of producing 
monochromatic -y-quanta in result of coherent bremsstrahlung (B 
type radiation) for orientation, at which the initial electron moves 
along the crystallographic axis. Diamond monocrystals of 0.5 mm 
thickness with <100> orientation and of 0.35 mm thickness with 
<110> orientation were taken as monocrystal targets; electron en- 
ergy was equal to 300 MeV. Coherent bremsstrahlung of B type 
was observed for the first time. Two mechanisms of -y-quantum ra- 
diation were realized simultaneously for axial orientation: quantum 
process and radiation during channeling. 6 refs.; 3 figs. 


10994 (INIS-RU-361, pp. 97-99) Gamma-radiation spectral 
characteristics and ultrarelativistic-electron total radiation en- 
ergy losses in different thickness silicon crystals. Blazhevich, 
S.V.; Bochek, G.L.; Kulibaba, V.I.; Maslov, N.T.; Ovchinnik, V.D.; 
Shramenko, B.|. Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. 174p. (in Russian). (CONF-9105436—: 21. all-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (Russian Federation), 27 May 1991). In Proceedings of 
21. All-Union conference on physics of charged particles interaction 
with crystals: Part 2. Electron and positron radiation in solids. Or- 
der Number DE94615768. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Systematic measurements of spectral characteristics of 1.2 GeV 
electron radiation in oriented silicon monocrytals of 70 um - 63 mm 
thickness were conducted for linear accelerator electron beam. It is 
shown that sufficient increase of monocrystal thickness (about 10° 
times) doesn’t lead to noticeable change of radiation spectrum 
shape to the angle mc*/E; energy of intensity maximum is pre- 
served (E,=15 -20 MeV); intensity ratio of ‘oriented/desoriented’ 
crystal -n is also preserved with crystal thickness at rather high 
level (~ 20). 6 refs.; 3 figs. 


10995 (INIS-RU-361, pp. 100-103) Peculiarity of spectral- 
angular distribution of gamma quanta radiated by relativistic 
electron in thick crystals. Antipenko, A.P.; Blazhevich, S.V.; 
Bochek, G.L.; Kulibaba, V.I.; Maslov, N.I.; Nasonov, N.N.; Ovchin- 
nik, V.D.; Fomin, S.P.; Shramenko, B.I.; Shul’ga, N.F. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (in Russian). 
(CONF-9105436—: 21. all-union conference on physics of charged 
particles interaction with crystals, Moscow (Russian Federation), 27 
May 1991). In Proceedings of 21. All-Union conference on physics 
of charged particles interaction with crystals: Part 2. Electron and 
positron radiation in solids. Order Number DE94615768. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A study was made on spectral-angular distribution of radiation, 
which occurred during 1.2 GeV electron transmission through thick 
(63 mm) silicon crystals along <111>, <110>, <100> crystallo- 
graphic axes. Experimental technique, based on -+-quantum 
Compton scattering was used. It enables to avoid spectrum distor- 
tions, caused by possible multiple ~-quantum birth by one electron 
in thick crystal. This provides quantitative correlation of theoretical 
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and experimental results without use of adjustment parameters. 6 
refs.; 3 figs.; 1 tab. 


10996 (INIS-RU-361, pp. 116-118) On mechanism of ion- 
stimulated defect annealing in silicon (part 3). Nefedov, A.V; 
Pokhil, G.P. Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 
174p. (In Russian). (CONF-9105436-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 3. Some problems of ion implantation. Order Num- 
ber DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Consideration is given to experimental studies on the influence 
of ion-stimulated annealing on the structure of silicon, subjected 
preliminarily to amorphization. Analysis of experimental results was 
conducted from the viewpoint of two theories, where the decisive 
role was played either by processes of flying ion interaction with 
crystal, or by defect diffusion from crystal depth to amorphous 
layer-crystal boundary. It is shown that the model of ion-stimulated 
annealing explains better the obtained experimental data, as com- 
pared to the model of defect migration. 3 refs.; 2 figs. 


10997 (INIS-RU-—361, pp. 119-121) lon-induced crystalliza- 
tion temperature dependence. Gusakov, A.G.; Novikov, A.P.; 
Komrov, F.F.; Tolstykh, V.P. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1992. 174p. (in Russian). (CONF-9105436—: 21. 
all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
particles interaction with crystals: Part 3. Some problems of ion im- 
plantation. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Analysis of experimental data on ion-induced crystallization en- 
abled to conclude the existence of two threshold temperature 
(120...130 deg C and 200...220 deg C), above which the epitaxial 
growth of amorphous layer was noted. The dependence of crystal- 
lization temperature on ion mass and energy demonstrates a close 
relation between the mechanism of ion-induced crystallization and 
the nature, thermal stability of ion created defects. It is shown that 
the process of epitaxial crystallization under ion irradiation is of 
threshold character and can be related with dissociation of multi- 
vacancy complexes, created in crystal by bombarding ions. 3 refs.; 
2 figs. 


10998 (INIS-RU-361, pp. 122-123) Use of inverse kinetic 
equation for ion implantation simulation with regard to ion 
charge fluctuation. Burenkov, A.F.; Komarov, F.F.; Fedotov, S.A. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (In Rus- 
sian). (CONF-9105436—: 21. all-union conference on physics of 
charged particles interaction with crystals, Moscow (Russian Feder- 
ation), 27 May 1991). In Proceedings of 21. All-Union conference 
on physics of charged particles interaction with crystals: Part 3. 
Some problems of ion implantation. Order Number DE94615768. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Model of high-energy ion implantation with account of fluctua- 
tions of ion charge states is presented. Theory for describing 
particle penetration into substance on the basis of inverse kinetic 
equations is used as the basis. Effect of ion charge fluctuations on 
elastic scattering is neglected, due to its insufficient contribution to 
stopping at high energies. Simulation results correspond satisfacto- 
rily with experimental data. This enables to make a conclusion 
about sufficient effect of fluctuations of ion charge states on the 
process of ion implantation. 5 refs. 


10999 (INIS-RU-361, pp. 125-126) Effect of nickel ion im- 
plantation modes on composition of aluminium surface layers. 
Zhukova, S.|.; Nasyrov, R.A.; Ryabchikov, A.l. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). 
(CONF-9105436-: 21. all-union conference on physics of charged 
particles interaction with crystals, Moscow (Russian Federation), 27 
May 1991). In Proceedings of 21. All-Union conference on physics 
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of charged particles interaction with crystals: Part 3. Some prob- 
lems of ion implantation. Order Number DE94615768. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Effect of conditions of nickel ion implantation into aluminium on 
element composition of near-the-surface layers was investigated. 
Implantation was conducted under pulsed conditions at 35 keV ac- 
celerating voltage with 10 mA/cm? ion current density in a pulse. 
Analysis of implanted layers was conducted by the methods of 
Rutherford backscattering of 1.745 MeV helium ions and X-ray 
diffractometry. X-ray diffraction analysis showed the presence of 
NiAl, phase in the case of combination of high-and low- 
temperature irradiation and NiAlz + NizAls mixture in the case of 
repeated high-temperature irradiation. 2 figs. 


11000 (INIS-RU-361, pp. 127-129) Long-range effect in 
GaAs and InP semiisolated semiconductors under argon ion 
irradiation. Paviov, P.V.; Demidov, E.S.; Karzanov, V.V. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (In Rus- 
sian). (CONF-9105436-: 21. all-union conference on physics of 
charged particles interaction with crystals, Moscow (Russian Feder- 
ation), 27 May 1991). In Proceedings of 21. All-Union conference 
on physics of charged particles interaction with crystals: Part 3. 
Some problems of ion implantation. Order Number DE94615768. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A study was made on temperature dependence of Hall constant 
and specific resistance of semiisolating GaAs and InP samples of 
several production types. Smoothing of elecrtic properties of sam- 
ples, cut out from one plate, was observed after irradiation of 
analysed monocrystals by 40 keV argon ions. It was established 
that this effect was amplified with growth of dose and bombarding 
intensity. 5 refs.; 2 figs.; 1 tab. 


11001 (INIS-RU-361, pp. 130-132) Calculation of implanted 
ion profiles under axis channeling in silicon. Samarin, V.V. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (In Rus- 
sian). (CONF-9105436-: 21. all-union conference on physics of 
charged particles interaction with crystals, Moscow (Russian Feder- 
ation), 27 May 1991). In Proceedings of 21. All-Union conference 
on physics of charged particles interaction with crystals: Part 3. 
Some problems of ion implantation. Order Number DE94615768. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Dependences on profile depths of phosphorus, aluminium and 
calcium ions with energies from 50 keV to 400 keV under axial 
channeling in silicon were obtained. 5 refs.; 4 figs. 


11002 (INIS-RU-361, pp. 133-135) Study of defect and new 
phase accumulation by proton-excited characteristic X-ray 
under irradiation of tungsten monocrystals. Vasil'ev, V.K.; Gor- 
shkov, O.N.; Tetel’baum, D.!. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 21. 
all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
particles interaction with crystals: Part 3. Some problems of ion im- 
plantation. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Consideration is given to results of studying peculiarities of radia- 
tion defect accumulation for the case of monocrystal tungsten ion 
irradiation by nitrogen and neon at different ion current densities. 
Implantation was conducted at energies E=150 keV and two ion 
current densities - J=2 and 20 pA/cm in random-direction. It is 
shown that nitrogen atoms promote radiation defect accumulation 
and lead to involvement of intercascade processes in secondary 
defect formation with achievement of high N* doses. 3 refs.; 1 fig. 


11003 (INIS-RU-361, pp. 136-138) Regularities of P+ ion in- 
teraction with thermosputtered +-pyran films. Kotov, E.V.; 
Gudimenko, Yu.l.; Nevdakh, O.P. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-Ilssledovatel’skij 
Inst. Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 
21. all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 


458 ERA Vol. 19, No. 4 


particles interaction with crystals: Part 3. Some problems of ion im- 
plantation. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A study was made on peculiarities of accelerated P* 
ion interaction with thin films of bis-2.6-(9-antrylstyryl)-4- 
dicyanmethylene-4H-pyran (C4pH24No0). Irradiation of analyzed 
films by 40 keV phosphorus ions resultes to intensive change of 
substance composition in dose range of 10%... 10'© at/cm?. 


Nitrogen concentration in surface layer decreases with growth of ir- 
radiation dose and is equal to 68 and 52% of initial film content for 
4x 10'5 and 7 x 10'© at/cm? doses respectively. 2 refs.; 2 figs. 


11004 (INIS-RU-361, pp. 139-141) Profile of Si damage by 
Ar and Xe ions measured by the a-particle channeling 
method. Bugrov, V.N.; Grettsshel’, R.; Karamyan, S.A.; Krinitski, 
Ya. Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. 
(In Russian). (CONF-9105436-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 4. Application of beams for the analysis of materials 
composition and structure. Surface effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

A study was made on Si monocrystal damage by 0.4-4.0 MeV Ar 
and Xe heavy ions. Method of Rutherford backscattering of “He 
channeling ions was used for analyzing Si monocrystals, irradiated 
by heavy ions. The experiment was conducted for 1.7 MeV “Het 
beam. The beam was directed along <111> axis, normal to Si 
monocrystal surface. It is shown that defect concentration for the 
crystal, irradiated by Xe ions, is lower, as compared to the case of 
Ar ions. 2 refs.; 2 figs. 


11005 (INIS-RU-361, pp. 145-147) Determination of lithium 
and boron atom position in Lag_,Sc,CuO, and Nd2_,Ce,CuO, 
monocrystals. Grinchenko, A.Yu.; Deev, A.S.; Svetashov, P.A.; 
Skakun, N.A.; Slabospitskij, R.P.; Makarov, V.I.; Shershnev, V.M. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. (In Rus- 
sian). (CONF-9105436-: 21. all-union conference on physics of 
charged particles interaction with crystals, Moscow (Russian Feder- 
ation), 27 May 1991). In Proceedings of 21. All-Union conference 
on physics of charged particles interaction with crystals: Part 4. 
Application of beams for the analysis of materials composition and 
structure. Surface effects. Order Number DE94615768. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Nuclear physical methods and channeling were used to study 
structure and properties of Laz_,Sc,CuO, and Nd2_,Ce,CuO, 
monocrystals. Properties of crystal matrix, behaviour of Li cation 
addition and B anion addition were investigated. Concentration of 
impurity Li and B atoms was determined by ’Li(p, a)*He and 
"Bip, a)®Be nuclear reactions. 3 figs. 


11006 (INIS-RU-361, pp. 148-150) Experimental determina- 
tion of radiation-induced defect formation probability in 
high-ohmic silicon doped with germanium under alpha particle 
irradiation. Bytkin, S.V.; Kritskaya, T.V.; Matvijchuk, A.S.; Sineokij, 
V.N.; Kholodar’, G.A. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 21. all-union 
conference on physics of charged particles interaction with crystals, 
Moscow (Russian Federation), 27 May 1991). In Proceedings of 
21. All-Union conference on physics of charged particles interaction 
with crystals: Part 4. Application of beams for the analysis of mate- 
rials composition and structure. Surface effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Method for determining probabilities of reactions between differ- 
ent type particles is suggested. It lies on cooperation solution of 
systems of kinetic and empirical equations, describing radiation de- 
fect accumulation in the base of test p*-n-structures, prepared on 
high-resistance germanium doped silicon and on test material. N- 
silicon samples, doped by germanium up to concentrations of NGe 
= 5 x 10'® cm-* were investigated. The prepared pt-n-structure 
samples were irradiated by = 4 MeV alpha particles from radioiso- 


tope source with integral flux ¢=6.9 x 10'*...2.7 x 10’? cm-?. 6 
refs.; 1 tab. 





11007 (INIS-RU-361, pp. 151-153) Radiation-induced defect 
profile in PbSe films under isotropic source alpha particle irra- 
diation. Frenk, D.M.; Salij, Ya.P. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-|ssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 21. 
all-union conference on physics of charged particles interaction with 
crystals, Moscow (Russian Federation), 27 May 1991). In Proceed- 
ings of 21. All-Union conference on physics of charged particles 
interaction with crystals: Part 4. Application of beams for the analy- 
sis of materials composition and structure. Surface effects. Order 
Number DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Dependence of properties of irradiatied films on thickness was 
investigated. Method related with measuring volume resistance of 
films of different thickness, was used for the first time in order to 
obtain primary data on distribution of electrically active defects in 
samples. PbSe films with p-type conductivity and irradiated by 
fluxes of 5.5 MeV alpha-particles were investigated. The odtained 
data testify to possibility of determining radiation defect profile by 
suggested method. 4 refs.; 2 figs. 


11008 (INIS-RU-361, pp. 154-156) Restoration of structural 
damage profile from electron channeling energy dependences. 
Belyakov, V.S.; Kotov, A.V.; Titov, A.l. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 21. 
all-union conference on physics of charged particles interaction with 
crystals, Moscow (Russian Federation), 27 May 1991). In Proceed- 
ings of 21. All-Union conference on physics of charged particles 
interaction with crystals: Part 4. Application of beams for the analy- 
sis of materials composition and structure. Surface effects. Order 
Number DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

Possibility of restoration of structural damage profiles from en- 
ergy dependences of electron channeling is shown. Calculation for 
real experiments, where (Ill)Ge was irradiated by 5 keV Ar* ions, is 
presented. 6 refs.; 2 figs. 


11009 (INIS-RU-361, pp. 157-160) Study of radiation polar- 
ization effect on resonance laser-stimulated oxygen diffusion 
in silicon by the 'O/a, a/*O resonance scattering method. 
Artsimovich, M.V.; Baranov, A.l.; Zotov, S.D.; Kudryavtsev, E.M.; 
Lobach, |.Yu.; Mogil’nik, |.F.; Pavlovich, V.N.; Romanyuk, B.N.; 
Soroka, V.I.; Tokarevskij, V.V. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436—-: 21. 
all-union conference on physics of charged particles interaction with 
crystals, Moscow (Russian Federation), 27 May 1991). In Proceed- 
ings of 21. All-Union conference on physics of charged particles 
interaction with crystals: Part 4. Application of beams for the analy- 
sis of materials composition and structure. Surface effects. Order 
Number DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper deals with specifying diffusion mechanism and with 
experimental study of radiation polarization effect in particular. 
Oxygen in silicon was taken as object under investigation. Mea- 
surements enabled to establish, that diffusion under the effect of 
resonance laser radiation took place for different orientations of 
electric field vector, though it was more intensive for the case E Il 
VC Il <111>. The obtained results demonstrate good potentialities 
of the method of resonance 'O/a, a/'®O backscattering for study 
of processes of oxygen diffusion. 6 refs.; 4 figs. 


11010 (INIS-RU-361, pp. 161-163) Use of accelerated 
heavy ions for study of element distribution profile in near- 
surface layers. Gusinskij, G.M.; Kudryavtsev, |.V.; Najdenov, V.O.; 
Rassadin, L.A. Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1992. 174p. (In Russian). (CONF-9105436-: 21. all-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (Russian Federation), 27 May 1991). In Proceedings of 
21. All-Union conference on physics of charged particles interaction 
with crystals: Part 4. Application of beams for the analysis of mate- 
rials composition and structure. Surface effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 
Possibility of using accelerator heavy ions for study of element 
distribution profile in near-the-surface layers is considered. It is pro- 
posed, that use of heavy ions when studying profiles by the 
method of recoil nucleus detection of analyzed element (ERD) is 
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very promising, i.e. only Rutherford scattering can be taken into ac- 
count up to energies, close to the barrier. It is shown that this 
technique is preferable for study of distribution profiles of heavier 
elements: C, N, O. Ar®* ions, accelerated up to 58 MeV energy 
were used for this purpose. 2 refs.; 2 figs. 


11011 (INIS-RU-361, pp. 167-169) Effect of alpha irradia- 
tion on lead chalcogenide structural properties. Ostapchuk, 
A.l.; Shkol’nyj, A.K.; Ogorodnik, Ya.V.; Didyk, B.V.; Mikhal’chuk, 
A.V. Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 1992. 174p. 
(In Russian). (CONF-9105436-: 21. all-union conference on 
physics of charged particles interaction with crystals, Moscow 
(Russian Federation), 27 May 1991). In Proceedings of 21. All- 
Union conference on physics of charged particles interaction with 
crystals: Part 4. Application of beams for the analysis of materials 
composition and structure. Surface effects. Order Number 
DE94615768. Source: OSTI; NTIS (US Sales Only); INIS. 

A study was made on change of parameters of real structure of 
epitaxial films of lead chalogenides, irradiated by 5 MeV a-particle 
of 5 x 10? cm-* c—" intensity up to integral fluxes @=2 x 10'? cm 
-2 from Pu?38 radiation source. Structural parameters were deter- 
mined by the method of analyzing diffraction broadening of (111) 
and (222) X-ray reflection curves, obtained by double-crystal 
spectrometer. It is shown that the role of relaxation processes de- 
creases, and processes of radiation defect accumulation, leading 
to disordering and deterioration of structural parameters of PbSe 
epitaxial layers, begin to prevail with increase of irradiated dose. 2 
figs. 


11012 (INIS-RU-368, pp. 3-10) Positron diagnostics of 
vacancy clusters in structural materials irradiated with high- 
energy particles. Girka, A.|.; Mokrushin, A.D.; Svirida, S.V.; 
Shishkin, A.V. Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informat- 
sii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (Russian Federation). 1990. 115p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94611728. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The positron annihilation technique have been applied to study 
the processes of cluster formation at thermal annealing silicon car- 
bide crystals irradiated with high-energy particles. It is shown that 
the process of vacancy cluster formation depends on the type and 
concentration of impurity atoms and on the irradiation dose too. It 
is assumed that the nitrogen-vacancy complexes are starting struc- 
tures required for the vacancy clusters be formed. 13 refs., 6 figs. 


11013 (INIS-RU-368, pp. 11-17) Analysis of radiation- 
induced defects in metals and semiconductors by the positron 
annihilation technique. Mokrushin, A.D. Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (Russian Fed- 
eration). 1990. 115p. (In Russian). In Problems of nuclear science 
and technology: Scientific-technical collection. Order Number 
DE94611728. Source: OSTI; NTIS (US Sales Only); INIS. 

The electron-positron annihilation technique is considered as a 
possible method to analyse the vacancy radiation defects in a 
sense of their interaction with helium atoms that accumulate in the 
bulk of irradiated materials due to the nuclear transformations or 
are introduced as an irradiating agent. The main attention is being 
given to the analysis of experiments on aluminium as a more stud- 
ied model object. The irradiation of aluminium with high energy 
positrons at 400 ... 500 K leads to the formation of bubbles of 
some tens A in size and at concentration 10'® ... 10’? cm-% that 
are filled with helium atoms at density about 10°° cm-%. During 
annealing the irradiated samples at temperatures not above 600 K, 
the mean radius of bubbles increases and their concentration de- 
creases. The process of vacancy cluster formation in irradiated 
semiconductors are briefly considered. 23 refs., 6 figs. 


11014 


(INIS-RU-368, pp. 21-23) Positronium state decay in 
irradiated quartz monocrystals. Sirotyuk, O.S.; Chervonnyj, V.I. 
Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1990. 115p. (in Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
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collection. Order Number DE94611728. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Irradiated samples of synthetic quartz monocrystals have been 
investigated by methods of annihilation photon angular distribution 
(APAD) and positron life-time (PLT) measurements. It is shown that 
the narrow component in the APAD spectrum of quartz samples is 
related to the creation of delocalized triplet positronium atoms. It is 
confirmed by the long-lived component presence in the PLT spec- 
trum. The decrease of intensity and Gaussian parameter of the 
positronium peak indicates the positronium localization on irradia- 
tion produced defects. 2 refs., 2 figs., 2 tabs. 


11015 (INIS-RU-368, pp. 24-26) Titanium and nickel ion 
sputtering on the reflex discharge device. Zhmurin, P.N.; 
Letuchij, A.N.; Sidokur, P.I.; Shapoval, A.N.; Shono, D.A. 
Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (Russian Federation). 1990. 115p. (In Russian). In Prob- 
lems of nuclear science and technology:  Scientific-technical 
collection. Order Number DE94611728. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The sputtering coefficients of Ti and Ni atoms during irradiation 
with hydrogen atoms of different energies have been measured by 
the method of laser fluorescence spectroscopy. The increase of Ti 
and Ni sputtering coefficients with increasing discharge voltage 
was observed. An analysis of plasma column parameter measure- 
ments leads to conclusion that such a coefficient increase is due to 
the presence of hydrogen ions and sputtered material ions in inci- 
dent flow. 7 refs., 3 figs. 


11016 (INIS-RU-368, pp. 106-113) Optimization of 
bremsstrahiung yield of a relativistic electron beam converter. 
Lebedev, M.N. Tsentral’nyj Nauchno-Issledovatel'skij Inst. Informat- 
sii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (Russian Federation). 1990. 115p. (in Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94611728. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The analytical way in a approximation of continuous stopping 
was used to study the dependence of the total bremsstrahlung en- 
ergy generated by the REB in a converter and outgoing into the 
first halfspace on the thickness and the atomic number of a con- 
verter in the electron energy range from 1 to 15 MeV. The photon 
attenuation in the converter have been taken into account by 
the use of the attenuation coefficient-of-energy dependence 
approximation. The optimal values of converter parameters was es- 
tablished. The effectiveness of analytical approach to the given 
problem solution is shown compared to the numerical modelling. 
11 ref.; 4 figs.; 3 tabs. 


11017 (IS-M-751) Photonic band gap materials. Soukoulis, 
C.M. (Ames Lab., IA (United States)). Ames Lab., IA (United 
States); lowa State Univ. of Science and Technology, Ames, IA 
(United States). Dept. of Physics and Astronomy. [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States);North Atlantic 
Treaty Organization, Brussels (Belgium). DOE Contract W-7405- 
ENG-82. (CONF-9306223—4: North Atlantic Treaty Organization 
(NATO) advanced study meeting of Institute on Nanophas Materi- 
als, Corfu (Greece), 20 Jun - 2 jul 1993). Order Number 
DE94005566. Source: OSTI; NTIS; INIS; GPO Dep. 

An overview of the theoretical and experimental efforts in obtain- 
ing a photonic band gap, a frequency band in three-dimensional 
dielectric structures in which electromagnetic waves are forbidden, 
is presented. 


11018 (LBL-34889) Laser-material interactions: A study of 
laser energy coupling with solids. Shannon, M.A. (Lawrence 
Berkeley Lab., CA (United States)). Lawrence Berkeley Lab., CA 
(United States). Nov 1993. 212p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94005212. Source: OSTI; NTIS; INIS; GPO Dep. 

This study of laser-light interactions with solid materials ranges 
from low-temperature heating to explosive, plasma-forming reac- 
tions. Contained are four works concerning laser-energy coupling: 
laser (i) heating and (ii) melting monitored using a mirage effect 
technique, (iii) the mechanical stress-power generated during 
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high-powered laser ablation, and (iv) plasma-shielding. First, a pho- 
tothermal deflection (PTD) technique is presented for monitoring 
heat transfer during modulated laser heating of opaque solids that 
have not undergone phase-change. Of main interest is the physical 
significance of the shape, magnitude, and phase for the temporal 
profile of the deflection signal. Considered are the effects that ther- 
mophysical properties, boundary conditions, and geometry of the 
target and optical probe-beam have on the deflection response. 
PTD is shown to monitor spatial and temporal changes in heat flux 
leaving the surface due to changes in laser energy coupling. The 
PTD technique is then extended to detect phase-change at the 
surface of a solid target. Experimental data shows the onset of 
melt for indium and tin targets. The conditions for which melt can 
be detected by PTD is analyzed in terms of geometry, incident 
power and pulse length, and thermophysical properties of the tar- 
get and surroundings. Next, monitoring high-powered laser ablation 
of materials with stress-power is introduced. The motivation for 
considering stress-power is given, followed by a theoretical discus- 
sion of stress-power and how it is determined experimentally. 
Experiments are presented for the ablation of aluminum targets as 
a function of energy and intensity. The stress-power response is 
analyzed for its physical significance. Lastly, the influence of 
plasma-shielding during high-powered pulsed laser-material inter- 
actions is considered. Crater size, emission, and stress-power are 
measured to determine the role that the gas medium and laser 
pulse length have on plasma shielding. 


11019 (LBL—35028) Studies of interfaces and vapors with 
Optical Second Harmonic Generation. Mullin, C.S. (Lawrence 
Berkeley Lab., CA (United States)). Lawrence Berkeley Lab., CA 
(United States). Dec 1993. 131p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94006295. Source: OSTI; NTIS; INIS; GPO Dep. 

Optical Second Harmonic Generation (SHG) has been applied to 
the study of soap-like molecules adsorbed to the water-air inter- 
face. By calibrating the signal from a soluble monolayer with that of 
an insoluble homolog, absolute measurements of the surface den- 
sity could be obtained and related to the bulk concentration and 
surface tension. We could then demonstrate that the soluble sur- 
factant forms a single monolayer at the interface. Furthermore, it 
deviates significantly from the ideal case in that its activity coeffi- 
cients are far from 1, yet those coefficients remain constant over a 
broad range of surface pressures. We present evidence of a first- 
order phase transition taking place during the adsorption of this 
soluble monolayer. We consider the effects of the non-ideal 
behavior and the phase transition on the microscopic model of ad- 
sorption, and formulate an alternative to the Langmuir picture of 
adsorption which is just as simple, yet it can more easily allow for 
non-ideal behavior. The second half of this thesis considers the 
problem of SHG in bulk metal vapors. The symmetry of the vapor 
forbids SHG, yet it has been observed. We consider several mod- 
els whereby the symmetry of the vapor is broken by the presence 
of the laser and compare their predictions to new observations we 
have made using a few-picosecond laser pulse. The two-lobed out- 
put beam profile shows that it is the vapor-plus-beam combination 
whose symmetry is important. The dependence on vapor pressure 
demonstrates the coherent nature of the radiation, while the 
dependence on buffer gas pressure hints at a change of the sym- 
metry in time. The time-dependence is measured directly with a 
preliminary pump-probe measurement. The magnitude and inten- 
sity dependence of the signal are also measured. All but one of the 
models are eliminated by this comparison. 
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Refer also to citation(s) 10625 


11020 (INIS-AR-043, pp. 221-222) Perturbation theory for a 
ionic crystal described by a layers model. Dobry, A. (Rosario 
Univ. Nacional (Argentina). Inst. de Fisica); Greco, A.; Zandron, O. 
Asociacion Fisica Argentina, Rosario (Argentina). 1990. 311p. (in 
Spanish). (CONF-9010553-: 75. Meeting of the Argentine Physics 
Association, La Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. 





V. 2. Order Number DE94611726. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A useful perturbative theory was constructed to calculate the 
phonon response function and thermodynamic properties of ionic 
solids described by an anharmonic shell model. (Author). 5 refs. 


11021 (KFK-5145) Annual report 1992 on research and de- 
velopment work by the ITP, Institute for Technical Physics. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Technische Physik. Mar 1998. 49p. (In German). Order Number 
DE94738687. Source: OSTI; NTIS (US Sales Only); INIS. 

The present annual report describes the activities undertaken by 
the ITP in the following areas: 1. Remote sensing by means of 
microwaves; 2. Nuclear fusion (studies for NET/ITER; supercon- 
ducting magnets, poloidal field coil development; cryogenic 
systems; stellarator magnets, plasma heating technology; transmis- 
sion components; component-related safety investigations); 3. 
Superconductivity (superconductivity physics, superconducting lay- 
ers; massive superconductors; magnet developments; cryogenics 
for superconductivity). The appendix lists all publications or primary 
reports by the ITP in 1992. (orig./MM) 


11022 (LBL-34434) Nonlinear optics response of semicon- 
ductor quantum wells under high magnetic fields. Chemla, D.S. 
Lawrence Berkeley Lab., CA (United States). Jul 1993. 28p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9307156—-1: International School of 
Physics Enrico Fermi conference, Varenna (Italy), 20-30 Jul 1993). 
Order Number DE94003244. Source: OSTI; NTIS; INIS; GPO Dep. 
Recent investigations on the nonlinear optical response of semi- 
conductor quantum wells in a strong perpendicular magnetic field, 
H, are reviewed. After some introductory material the evolution of 
the linear optical properties of GaAs QW’s as a function of H is 
discussed; an examination is made of how the magneto-excitons 
(MX) extrapolate continuously between quasi-2D QW excitons (X) 
when H = 0, and pairs of Landau levels (LL) when H — oo. Next, 
femtosecond time resolved investigations of their nonlinear optical 
response are presented; the evolution of MX-MX interactions with 
increasing H is stressed. Finally, how, as the dimensionality is re- 
duced by application of H, the number of scattering channels is 
limited and relaxation of electron-hole pairs is affected. How nonlin- 
ear optical spectroscopy can be exploited to access the relaxation 
of angular momentum within magneto-excitons is also discussed. 


665410 Superconductivity 


Refer also to citation(s) 9173, 9514, 9732, 10097, 10102, 10125, 
10140, 10643, 10943, 10947, 10956, 11382 


11023 (ANL/MSD/CP-—78012) Intra-versus interlayer pairing 
in the copper oxide superdonductors: Response to a mag- 
netic field. Klemm, R.A. (Argonne National Lab., IL (United 
States)); Liu, Samuel H. Argonne National Lab., IL (United States); 
Oak Ridge National Lab., TN (United States). Jan 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38 ; AC05-840R21400. (CONF-940121-2: 
Superconducting superlattices and multilayers and oxide supercon- 
ductory physics and nanoengineering, Los Angeles, CA (United 
States), 23-28 Jan 1994). Order Number DE94005475. Source: 
OSTI; NTIS; GPO Dep. 

We have investigated the response of layered- superconductors 
to an external magnetic field using the semiclassical phase approx- 
imation. The linearized-gap equations have been derived, and 
solved numerically to calculate the upper critical field H.2(T) for 
layered superconductors with one or two layers per unit cell for 
both s-wave and interlayer BCS-like pairing mechanisms. In the 
weak-hopping limit the equations reduce to the Lawrence-Doniach 
form, and for general hopping the appropriate gap equations are 
derived and numerically analyzed. One encounters the familiar di- 
mensional crossover in the H,o||(T) curve for weak hopping. A 
different type of dimensional crossover can occur in the two-layer 
case with unequal intralayer or interlayer coupling strengths, such 
that at the dimensional crossover temperature, the magnetic field 
suppresses the superconductivity in the weakly coupled layers 
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while leaving the strongly coupled layers superconducting. The ef- 
fect is enhanced by unequal hopping strengths. The flux lattice 
consists of alternating superconducting and normal layers. 


11024 (INIS-AR-043, pp. 186-188) Effect of a contin- 
uum current in Raman spectra of two magnons _ in 
BigSraCa,Cu,Cu2O0g,,. Massa, N.E. (La Plata Univ. Nacional 
(Argentina). Dept. de Fisica); Etchegoin, P.G.; Fainstein, C. Aso- 
ciacion Fisica Argentina, Rosario (Argentina). 1990. 311p. (in 
Spanish). (CONF-9010553—: 75. Meeting of the Argentine Physics 
Association, La Plata (Argentina), 8-11 Oct 1990). in AFA’s annals. 
V. 2. Order Number DE94611726. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is a known fact, that high temperature superconducting oxides 
show antiferromagnetic order of the CuOz2 plains as their main 
characteristic. This allows the use of techniques, which are com- 
mon to Raman spectroscopy, for the detection of inelastic 
scattering of magnon pairs represented by a wide band centered 
around 2500 cm~—'. This communication presents the results of 
preliminary measurements of such excitations in Bi-2212 tablets 
which are nominally pure, semiconducting, and doped with Fe un- 
der a DC current at temperatures lower than T,. Under these 
circumstances we find an increase in the full width half maximum 
of the approximately symmetrical band of two magnons in the 
tablet and a significantly higher intensity on the high frequency 
side. These measurements suggest that the carriers involved in the 
direct current might affect the exchange interaction by means of an 
electro-magnon interaction. (Author). 5 refs., 2 figs. 


11025 (INIS-AR-043, pp. 273-276) Ferro-paramagnetic cou- 
pled resonant modes in GdEuCu0,. Fainstein, A. (Comision 
Nacional de Energia Atomica, San Carlos de Bariloche (Argentina). 
Centro Atomico Bariloche); Tovar, M.; Fisk, Z. Asociacion Fisica 
Argentina, Rosario (Argentina). 1990. 311p. (In Spanish). (CONF- 
9010553—-: 75. Meeting of the Argentine Physics Association, La 
Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. V. 2. Order 
Number DE94611726. Source: OSTI; NTIS (US Sales Only); INIS. 

Two paramagnetic resonances were observed in compound 
GdEuCuO,: one was originated in trivalent gadolinium paramag- 
netism, while the other is associated to a weak ferromagnetic 
mode in Cu-O planes. In this work, experimental results are 
presented that show an anisotropy and a strongly anomalous tem- 
perature dependence of Gd°+. A theoretical model was introduced 
which explains the data in terms of coupled ferro-paramagnetic 
resonant modes originated in spin exchange coupling of Cu and 
Gd. (Author). 9 refs., 4 figs. 


11026 (INIS-mf-13748, pp. 150-155) The potential of large 
critical currents in the high Tc oxides. Deutcher, G. (Tel Aviv 
Univ. (Israel). Sackler Faculty of Exact Sciences). Ministry of En- 
ergy and Infrastructure, Jerusalem (Israel); Ben-Gurion Univ. of the 
Negev, Beersheba (Israel); Moscow International Energy Club, 
Moscow (Russian Federation). 1993. (CONF-9105438—: 1. energy 
conference Israel-former USSR, Beer-Sheva (Israel), 13-15 May 
1991). In First energy conference Israel-former USSR: Proceed- 
ings. 170p. Order Number DE94613364. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The potential for high critical current densities is examined. on a 
thermodynamical basis, the energy scale for vortex pinning can be 
derived for instance from a measurement of the width of the critical 
region. This energy scale is of the order of 0.2 eV in YBCO, which 
is sufficient for practical applications. Another important parameter 
is the short coherence length. The inner plane length, of the order 
of a few lattice spacing, is favorable for pinning by point defects. 
But the very short outer plane length gives rise to anomalous mag- 
netic behavior, unfavorable for high-field applications at high 
temperature; this is true in particular in most anisotropic oxides, 
such as the Bi compounds (author). 


11027 (INIS-mf-14157) Superconducting components from 
high-temperature superconductors: Final report. Hinken, J.H.; 
Klinger, M.; Tinchev, S.S.; Kuhn, M.; Stiller, M.; Eimbeck, G.; 
Baranyak, A. Forschungsgeselischaft fuer Informationstechnik 
mbH, Bad Salzdetfurth (Germany). Sep 1992. 70p. (In German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
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Bonn (Germany). Foerderkennzeichen BMFT 13N5710. Order 
Number DE94738574. Source: OSTI; NTIS (US Sales Only); INIS. 

Results will be presented which were worked out during 
development of electronic components from high temperature su- 
perconductors (YBCO). Due to the complicated structure and the 
worse performance of the superconductor BiSrCaCuO an examina- 
tion of this material was resigned. Electronic components from 
polycrystalline superconductors suffer from instability against envi- 
ronmental influence. Therefore, examinations were concentrated on 
planar resonators and filters and planar RF-SQUIDs from epitaxial 
YBCO films. Fabrication of the YBCO films was made by laser 
deposition. No difficulties occured concerning fabrication and repro- 
duction of YBCO films. During the examinations UHF resonators 
with a quality factor of up to 60,000 have been developed. Filters 
made from these resonators have had low insertion loss and high 
selectivity. The volume of these filters is very small compared to 
cavity filters with similar performance. Applications in radio engi- 
neering are possible. This will lead to a more efficient use of the 
frequency spectrum for cellular radio, satellite radio, or other com- 
munication servies. A fabrication process with high yield for low 
noise RF-SQUIDs has been developed. The process makes use of 
well established processes known from semiconductor technology. 
The SQUID magnetometers are already one order of magnitude 
more sensitive than non superconducting magnetometers. With 
suitable flux transformers the sensitivity can be increased signifi- 
cantly. An easy-to-apply cryocooler has been developed for cooling 
of high-T, electronic components. (orig./MM) 


11028 (INIS-RU-361, pp. 110-112) Effect of electron irradia- 
tion on Bi,Sr2,CaCu20, monocrystal superconductivity. 
Gatal’skij, G.V.; Gatal'skaya, V.I.; Ges’, A.P.; Zhigunov, D.I.; Kor- 
shunov, F.P.; Kurochkin, L.A. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. 174p. (In Russian). (CONF-9105436-: 21. 
all-union conference on physics of charged particles interaction 
with crystals, Moscow (Russian Federation), 27 May 1991). In Pro- 
ceedings of 21. All-Union conference on physics of charged 
particles interaction with crystals: Part 3. Some problems of ion im- 
plantation. Order Number DE94615768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Consideration is given to results of systematic study of electric 
and superconducting properties of BiSrCaCuO monocrystals, 
grown from solution in melt by the method of spontaneous crystal- 
lization and subjected to radiation effect. Sample circulation by 4 
MeV fast electrons and fluences of 10'® - 1017 cm-* at room tem- 
perature resulted to decrease of critical temperatures, growth of 


residual resistance; surplus conductivity at T>120 K decreased at 
that. 1 ref.; 3 figs. 


11029 (LA-SUB-93-115) Evaluation of superconducting 
wiggler designs and free-electron laser support: Final report. 
Los Alamos National Lab., NM (United States); Spectra Technol- 
ogy, Inc., Bellevue, WA (United States). 12 Oct 1990. 138p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94004840. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report consists of copies of previous progress reports, and 
copies of viewgraphs presented in a talk at Los Alamos. The report 
describes activities carried out as part of a project to evaluate the 
design and performance of a superconducting wiggler magnet de- 
sign. It includes work on evaluating the appropriate materials for 
the magnet coils and poles, and stress evaluations for the design. 
It includes work on beam optics through the magnet, and design 
considerations to optimize extraction: work on the cryocooling sys- 
tem; weight minimization efforts; and design work on the vacuum 
liner for the magnet. A major concern in all of this design work is 
heat loads which will be dissipated in different parts of the system 
during operation, as well as transient events. 


11030 


(LA-UR-93-4344) Scaling in heavy-fermion systems. 
Thompson, J.D. (Los Alamos National Lab., NM (United States)); 
Fisk, Z.; Lawrence, J.M. Los Alamos National Lab., NM (United 
States). [1993]. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9309321— 
1: Workshop on cuprate and heavy-fermion superconductors, 
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Cologne (Germany), 21-30 Sep 1993). Order 
DE94005002. Source: OSTI; NTIS; INIS; GPO Dep. 

Ambient pressure characteristics of heavy-fermion compounds, 
such as the ratio of the low temperature magnetic susceptibility to 
the electronic a heat coefficient ~ and a simple relationship 
between the T*-coefficient of resistivity and +*, suggest that a 
single-energy scale T. dictates the physics of these materials. 
Such is the case for Kondo-impurity systems to which heavy- 
fermions are related. We consider the consequences of assuming 
that the electronic free energy is given by a universal function of T/ 
To (V) where V is the molar volume. We show that volume- 
dependent magnetic susceptibility, specific heat and electrical 
resistivity of some heavy-fermion compounds scale as T/T, (V), at 
least over a range in pressures and temperatures. A further conse- 
quence of the principle assumption is that Gruneisen parameters 
defined as - 0énX/AnV, where X is some physical property, should 
be identical for all properties and equal to that determined from 
electronic contributions to the volume- thermal expansion coeffi- 
cient and specific heat. In several materials, this equality holds, at 
least approximately. Although evidence is found for single-energy 
scaling in heavy-fermion materials, we cannot conclude unambigu- 
ously that the basic assumption is correct in detail. 


Number 


11031 (LA-UR-94-96) Impurities and conductivity in a D- 
wave superconductor. Balatsky, A.V. Los Alamos National Lab., 
NM (United States). [1994]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-931247-3: Strongly correlated electron materials, Los 
Alamos, NM (United States), 15-18 Dec 1993). Order Number 
DE94006222. Source: OSTI; NTIS; INIS; GPO Dep. 

Impurity scattering in the unitary limit produces low energy quasi- 
particles with anisotropic spectrum in a two-dimensional d-wave 
superconductor. The authors describe a new quasi-one- 
dimensional limit of the quasiparticle scattering, which might occur 
in a superconductor with short coherence length and with finite 
impurity potential range. The de conductivity in a d-wave supercon- 
ductor is predicted to be proportional to the normal state scattering 
rate and is impurity-dependent. They show that quasi-one- 
dimensional regime might occur in high-T-superconductors with Zn 
impurities at low temperatures T < 10 K. 


11032 (LA-UR-94-0277) Experimental evidence for lattice 
effects in high temperature superconductors. Billinge, S.J.L.; 
Kwei, G.H.; Thompson, J.D. Los Alamos National Lab., NM (United 
States). 18 Jan 1994. 5ip. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
931247—-4: Strongly correlated electron materials, Los Alamos, NM 
(United States), 15-18 Dec 1993). Order Number DE94006250. 
Source: OSTI; NTIS; GPO Dep. 

We present an overview of the experimental evidence for a role 
of the lattice in the mechanism of high temperature superconductiv- 
ity. It appears unlikely that a solely conventional electron-phonon 
interaction produces the pairing. However, there is ample evidence 
of strong electron and spin to lattice coupling and observations of a 
response of the lattice to the electronic state. We draw attention to 
the importance of the local structure in discussions of lattice effects 
in high-T-superconductivity. 


11033 (LBL-34878) Fabrication issues in optimizing 
YBa2Cu,07_, flux transformers for low I noise. Ludwig, F. 
(Lawrence Berkeley Lab., CA (United States)); Dantsker, E.; 
Nemeth, D.T.; Koelle, D.; Miklich, A.H.; Clarke, J.; Knappe, S.; 
Koch, H.; Thomson, R.E. Lawrence Berkeley Lab., CA (United 
States). Nov 1993. 15p. Sponsored by USDOE, Washington, DC 
(United States);California Competitive Technology Program, CA 
(United States). DOE Contract AC03-76SF00098. (CONF-930863-— 
3: International superconductive electronic conference, Boulder, 
CO (United States), 11-14 Aug 1993). Order Number DE94005209. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We describe an improved interconnect technology for the 
fabrication of multiturn flux transformers from YBagCu307_,- 
SrTiO3-YBazCu307_, multilayers. The essential improvements arc 
reductions in the thicknesses of the trilayer films, typically to 100 
nm 250 nm and 250 mn respectively, and in the deposition rate, to 
0.07 nmVlaser pulse. This process yields crossovers in which the 





critical current density in the upper YBapCu307_, film at 77K is (2- 
3) x 10© A cm~-®. In situ trilayers exhibited 1/f flux noise levels at 
IHz below the measurement sensitivity of 150) Hz—'/?, where Dp 
is the flux quantum. However, the flux noise of trilayers in which 
each layer had been patterned was significantly higher. The best 
flip-chip magnetometer had a white noise of 40 fT Hz~'/? increas- 
ing to 340 fT Hz—'/2 at IHz; the corresponding flux noise levels 
were 9 yy Hz~'/2 and 75 yb Hz—'/?, respectively. 


11034 (LBL-35001) Calculating the J., B, T surface for 
commercial niobium tin conductors using a reduced state 
model. Green, M.A. Lawrence Berkeley Lab., CA (United States). 
Jul 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-930703—44: In- 
ternational cryogenic engineering conference and _ international 
cryogenic materials conference, Albuquerque, NM (United States), 
12-16 Jul 1993). Order Number DE94006296. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report presents a method for calculating the J., B, T critical 
surface for commercial grade niobium tin given an effective T.and 
Be2 and J, over a range of magnetic inductions B. Given the effec- 
tive T,and Boo and Jo, one can estimate the J. over a range of 
magnetic inductions from 0.1 T to 0.8 times effective Boo and a 
range of temperatures from 1.5 K to about 14 K. The effects of 
conductor strain can also be estimated using the method. A com- 
parison between calculated values of J. and measurements is 
illustrated for a number of cases. The method presented in this re- 
port can be used to estimate the performance of niobium tin in 
magnets at temperatures different from those where measured 
data is available. The method of calculating the J. can also be 
used to estimate the effects of superconductor magnetization on 
the field quality at low fields. 


11035 (LBL-35003) Various magnet options for Delta 
launched version of ASTROMAG. Green, M.A. Lawrence Berke- 
ley Lab., CA (United States). Jul 1993. 7p. Sponsored by USDOE, 


Washington, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 


AC03-76SF00098. (CONF-930703-43: International cryogenic 
engineering conference and international cryogenic materials con- 
ference, Albuquerque, NM (United States), 12-16 Jul 1993). Order 
Number DES4006292. Source: OSTI; NTIS; INIS; GPO Dep. 

This report compares various superconducting magnet options 
for use in a particle astrophysics experiment to be launched with a 
Delta rocket into a sun synchronous orbit and an earth trailing so- 
lar orbit. The goals of the experiment are to study the incidence of 
anti particles coming from deep space and to study populations of 
light nuclei (up to atomic number 8) and gammas from deep 
space. The proposed superconducting coils, which would be made 
with an aluminum stabilized niobium titanium superconductor, 
would be cooled using stored super fluid helium. Both a sun syn- 
chronous orbit and an earth trailing solar orbit permit one to shield 
the magnetic and cryogen vessel behind the solar panels. This 
permits one to reduce the temperature of the cryostat outer vessel 
that increases to cryogen life time for the experiment. A number of 
superconducting coil and cryostat options were looked at in terms 
of total magnetic and cryostat mass, cryogen life time, complexity 
and overall particle astrophysics capability for attached detectors. 


11036 (LBL-35035) Picosecond response of the quasiparti- 
cle current in superconducting tunnel junctions. Verghese, S. 
(Lawrence Berkeley Lab., CA (United States)); Karadi, C.; Oren- 
stein, J.O.; Mears, C.A.; Richards, P.L.; Barfknecht, A.T. Lawrence 
Berkeley Lab., CA (United States). Aug 1993. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-930801-13: Conference of the International 
Union of Pure and Applied Physics on low temperature physics (LT 
20), Eugene, OR (United States), 1-11 Aug 1993). Order Number 
DE94006300. Source: OSTI; NTIS; GPO Dep. 

We have investigated the response of the quasiparticle tunneling 
currents in superconductor-insulator-superconductor (SIS) junctions 
to picosecond electrical pulses. 


11037 (ORNL/FTR-4840) Research on the atomic layer-by- 
layer growth of high-temperature superconductor thin films at 
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the Institute of Scientific and Industrial Research, Japan: For- 
eign trip report, October 6, 1992—April 8, 1993. Feenstra, R. 
Oak Ridge National Lab., TN (United States). 24 Nov 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94003739. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Following a previous assigranent at Osaka University from Octo- 
ber 6, 1992 to April 8, 1993, the traveler continued a collaborative 
research project on the layer-by-layer growth of HTSC oxide thin 
films. The equipment available for this research at the host institute 
includes a laser molecular beam epitaxy vacuum deposition sys- 
tem, currently also under consideration for construction at ORNL. 
Essential new research was performed to test ideas which em- 
anated from the previous assignment. Technical discussions with 
staff members and students were held conceming preparation of a 
joint scientific publication. 


11038 Superconductive articles including cerium oxide 
layer. Wu, X.D.; Muenchausen, R.E. To Dept. of Energy. 1991. 
Filed date 27 Dec 1991. U.S. patent application 7-813,726. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94005158. Source: 
OSTI; NTIS; GPO Dep. 

A ceramic superconductor comprising a metal oxide substrate, a 
ceramic high temperature superconductive material, and a interme- 
diate layer of a material having a cubic crystal structure, said layer 
situated between the substrate and the superconductive material is 
provided, and a structure for supporting a ceramic superconducting 
material is provided, said structure comprising a metal oxide sub- 
strate, and a layer situated over the surface of the substrate to 
substantially inhibit interdiffusion between the substrate and a ce- 
ramic superconducting material deposited upon said structure. 
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11039 (INIS-mf-13748, pp. 127-134) Liquid metal MHD re- 
search and development in Israel. Branover, H. (Center for MHD 
Studies, Ben-Gurion University of the Negev, Beer-Sheva (israel)). 
Ministry of Energy and Infrastructure, Jerusalem (israel); 
Ben-Gurion Univ. of the Negev, Beersheba (Israel); Moscow Inter- 
national Energy Club, Moscow (Russian Federation). 1993. 
(CONF-9105438-: 1. energy conference Israel-former USSR, 
Beer-Sheva (Israel), 13-15 May 1991). In First energy conference 
Israel-former USSR: Proceedings. 170p. Order Number 
DE94613364. Source: OSTI; NTIS (US Sales Only); INIS. 

The study of liquid metal MHD in Israel commenced in 1973. Ini- 
tially it was concentrated mainly on laminar flows influenced by 
external magnetic fields. In 1978 a liquid metal MHD energy con- 
version program was started. This program was developed at the 
Center for MHD Studies at Ben-Gurion University in Beer-Sheva, 
with the participation of specialists from the Technion, the Hebrew 
University of Jerusalem, Israel Atomic Energy Commission, and 
others. The program was sponsored initially by the Israel Ministry 
of Energy and Infrastructure, and later by the Ministry of Industry 
and Trade. Since 1980, Solmecs, a private commercial company 
has become a major factor in the development of liquid metal MHD 
in Israel. From the very beginning the program was based on broad 
international cooperation. A number of overseas institutions and in- 
dividuals became participants in the program. Through extensive 
research and evaluation of a number of concepts of liquid metal 
MHD power generation systems, It was established that the most 
promising concept, demanding a relatively short period of develop- 
ment, is the gravitational system using heavy metals (lead, lead 
alloys) as the magneto-hydrodynamic fluid and steam or gases as 
thermodynamic fluids. This concept was chosen for further devel- 
opment and industrial application, and the program related to such 
systems was named the Etgar Program. The main directions of re- 
search and development activities have been defined as follows: 
investigations of physical phenomena, development of universal 
numerical code for parametric studies, optimization and design of 
the system, material studies, development of engineering compo- 
nents, building and testing of integrated small-scale Etgar type 
systems, economic evaluation of the system and comparison with 
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conventional technologies, development of moderate scale indus- 
trial demonstration plant. At this time 6 items have been fully 
implemented and activities on the last item were started. (author). 


11040 (INIS-mf-13748, pp. 135-140) Ways to improve MHD 
power plants and prospects of their applications. Batenin, V.M. 
(AN SSSR, Moscow (Russian Federation). Inst. Vysokikh Temper- 
atur); Pistchikov, S.|.; Sokolov, J.N.; Shelkov, E.M. Ministry of 
Energy and Infrastructure, Jerusalem (israel); Ben-Gurion Univ. of 
the Negev, Beersheba (Israel); Moscow International Energy Club, 
Moscow (Russian Federation). 1993. (CONF-9105438—: 1. energy 
conference Israel-former USSR, Beer-Sheva (Israel), 13-15 May 
1991). In First energy conference Israel-former USSR: Proceed- 
ings. 170p. Order Number DE94613364. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present paper analyzes the characteristics of MHD power 
plants, modification possibilities and the areas of their application. 
The analysis is based on the status of available power plants, in- 
cluding steam turbine and combined cycle steam-gas power plants. 
Conventional MHD power plants based on existing technical solu- 
tions and various novel schemes are discussed. Main directions to 
improve energy conversion efficiency are presented, as well as 
ways to modify MHD systems to reduce capital costs. The conclu- 
sion is drawn that MHD power plants could be competitive with 
most advanced power generation technologies. (authors). 
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11041 (PPPL/LPDA-1) PPPL Laboratory Program Develop- 
ment Activities for fiscal year 1993. Princeton Univ., NJ (United 
States). Plasma Physics Lab. [1993]. 51p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE94005546. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Advanced Tokamak 
Studies; Princeton Spherical Tokamak Experiment; Medium-Scale 
Long-Pulse Device Study; Collaborations Planning and Exploration; 
Divertor Simulator Studies; Gyrofluid Simulation; Feedback Kink 
Study; Stellarator Studies; High-Field Magnet Studies; Analysis of 
Helically Wound Solenoids; X-Ray Lithography with Tokamak Radi- 
ation; Magnetospheric Plasma Circulation; and Projection 
Lithography with X-Ray Laser. 
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Refer also to citation(s) 11234, 11240, 11243, 11247, 11250, 
11251, 11253, 11259, 11260, 11261, 11291, 11293, 11295, 11382 


11042 (CONF-9209396—1) Advances in reversed field pinch 
theory and computation. Schnack, D.D. (Science Applications 
International Corp., San Diego, CA (United States)); Ho, Y.L.; Car- 
reras, B.A.; Sidikman, K.; Craddock, G.G.; Mattor, N.; Nebel, R.A.; 
Prager, S.C.; Terry, P.W.; Zita, E.J. Oak Ridge National Lab., TN 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. (IAEA-CN— 
56/C-3-4-1). From 14. international conference on plasma physics 
and controlled nuclear fusion research; Wuerzburg (Germany); 30 
Sep - 7 oct 1992. Order Number DE94005463. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Advances in theory and computations related to the reversed 
field pinch (RFP) are presented. These are: (1) the effect of the 
dynamo on thermal transport; (2) a theory of ion heating due to dy- 
namo fluctuations; (3) studies of active and passive feedback 
schemes for controlling dynamo fluctuations; and (4) an analytic 
model for coupled g-mode and rippling turbulence in the RFP 
edge. 


11043 (CTH-IEFT-PP—1993-17) Stability analysis of electro- 
magnetic interchange modes in toroidal geometry. Wernefalk, 
H.; Weiland, J. Chalmers Univ. of Technology, Goeteborg (Swe- 
den). Inst. for Electromagnetic Field Theory and Plasma Physics. 
[1992]. 27p. Order Number DE94615070. Source: OSTI; NTIS; 
INIS. 
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An investigation is presented of how the stability of collisionless 
electromagnetic interchange modes depends on en (the ratio of the 
magnetic drift frequency to the diamagnetic drift frequency), the ion 
temperature gradient and the electron temperature gradient. A lin- 
ear two fluid model in toroidal geometry is used. The eigenvalue 
problem is solved analytically and then the complex frequency is 
solved numerically from the dispersion relation. Comparison is 
made with Merciers criterion, in the magnetohydrodynamic limit. 
The most important observed effects are : 1. When e, increases 
Merciers criterion becomes increasingly incorrect. The toroidal sys- 
tem becomes more stable than Merciers criterion predicts. en is 
large in regions where we have flat density profiles, L, >> Lp (the 
characteristic scale length of density and magnetic field inhomo- 
geneities). 2. Finite n, (Ln /Ly_) may cause instability below the 
critical pressure gradient in the Mercier criterion. 


11044 (CTH-IEFT-PP—1993-18) Drift wave shear damping 
annulment due to parametric coupling and magnetic field vari- 
ation. Davydova, T.A. (inst. for Nuclear Research, Ukrainian 
Academy of Sciences, Kiev (Ukraine)); Jovanovic, D.; Vranjes, J.; 
Weiland, J. Chalmers Univ. of Technology, Goeteborg (Sweden). 
Inst. for Electromagnetic Field Theory and Plasma Physics. [1993]. 
17p. Order Number DE94615003. Source: OSTI; NTIS; INIS. 

Nonlinear suppression of the drift wave shear damping by the si- 
multaneous action of a strong standing pump wave and of the 
magnetic field variation along the magnetic field line is studied us- 
ing a version of the Hasegawa-Mima equation. The threshold for 
the parametric destabilization is calculated as a function of the 
plasma parameters. Destabilization occurs due to the elimination of 
the energy convection towards the dissipative layer, by both the 
linear toroidal coupling and nonlinear parametric coupling. 


11045 (CTH-IEFT-PP—1993-19) On the collisionless trapped 
electron mode in fluid and kinetic description. Nilsson, J.; Wei- 
land, J. Chalmers Univ. of Technology, Goeteborg (Sweden). Inst. 
for Electromagnetic Field Theory and Plasma Physics. [1993]. 18p. 
Order Number DE94615004. Source: OSTI; NTIS; INIS. 

The effect of gyro-Landau drift resonances on the collisionless 
trapped electron mode have been studied. The drift resonances 
are added on a two-pole fluid model of the density response. The 
gyro-Landau drift resonances in general give good agreement with 
kinetic theory. Comparison is also made with the fluid model with- 
out drift resonances. Also the toroidal n; mode is included in the 
system. 


11046 (CTH-IEFT-PP—1993-20) Fluid model for general col- 
lisionality and magnetic curvature. Nilsson, J.; Weiland, J. 
Chalmers Univ. of Technology, Goeteborg (Sweden). Inst. for Elec- 
tromagnetic Field Theory and Plasma Physics. [1993]. 15p. Order 
Number DE94614977. Source: OSTI; NTIS; INIS. 

A fluid model which connects the regions of weak and strong 
collisionality of trapped electrons has been derived by taking mo- 
ments of the kinetic equation. The fluid model also includes 
magnetic curvature effects to sufficiently high order to recover the 
isothermal limit for the perpendicular motion. The model repro- 
duces both the collision dominated trapped electron mode and the 
effects of rare collisions. 


11047 (DOE/ER/53194—6) [Nonlinear magnetohydrodynam- 
ics]. Dartmouth Coll., Hanover, NH (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-85ER53194. Order Number DE94005654. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Resistive MHD equilibrium, even for small resistivity, differs 
greatly from ideal equilibrium, as do the dynamical consequences 
of its instabilities. The requirement, imposed by Faraday’s law, that 
time independent magnetic fields imply curl-free electric fields, 
greatly restricts the electric fields allowed inside a finite-resistivity 
plasma. If there is no flow and the implications of the Ohm's law 
are taken into account (and they need not be, for ideal equilibria), 
the electric field must equal the resistivity times the current density. 
The vanishing of the divergence of the current density then pro- 
vides a partial differential equation which, together with boundary 
conditions, uniquely determines the scalar potential, the electric 
field, and the current density, for any given resistivity profile. The 





situation parallels closely that of driven shear flows in hydrodynam- 
ics, in that while dissipative steady states are somewhat more 
complex than ideal ones, there are vastly fewer of them to con- 
sider. Seen in this light, the vast majority of ideal MHD equilibria 
are just irrelevant, incapable of being set up in the first place. The 
steady state whose stability thresholds and nonlinear behavior 
needs to be investigated ceases to be an arbitrary ad hoc exercise 
dependent upon the whim of the investigator, but is determined by 
boundary conditions and choice of resistivity profile. 


11048 (DOE/ER/53198-232) Particle transport due to mag- 
netic fluctuations. Stoneking, M.R.; Hokin, S.A.; Prager, S.C.; 
Fiksel, G.; Ji, H.; Den Hartog, D.J. Wisconsin Univ., Madison, WI 
(United States). Plasma Physics Research. Jan 1994. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-85ER53198. Order Number DE94006105. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Electron current fluctuations are measured with an electrostatic 
energy analyzer at the edge of the MST reversed-field pinch 
plasma. The radial flux of fast electrons (E>T.) due to parallel 
streaming along a fluctuating magnetic field is determined locally 
by measuring the correlated product <J.B;>. Particle transport is 
small just inside the last closed flux surface (Temag < 0.1 Ts total) 
but can account for all observed particle losses inside r/a=0.8. 
Electron diffusion is found to increase with parallel velocity, as ex- 
pected for diffusion in a region of field stochasticity. 


11049 (DOE/ER/53198-233) Time-resolved observation of 
discrete and continuous MHD dynamo in the reversed-field 
pinch edge. Ji, H.; Almagri, A.F.; Prager, S.C.; Sarff, U.S. Wiscon- 
sin Univ., Madison, WI (United States). Plasma Physics Research. 
6 Jan 1994. 15p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FG02-85ER53198. Order Number 
DE94006106. Source: OSTI; NTIS; INIS; GPO Dep. 

We report the first experimental verification of the MHD dynamo 
in the RFP. A burst of magnetohydrodynamic (MHD) dynamo elec- 


tric field is observed during the sawtooth crash, followed by an 
increase in the local parallel current in the MST RFP edge. By 
measuring each term, the parallel MHD mean-field Ohm's law is 
observed to hold within experimental error bars both between and 
during sawtooth crashes. 


11050 (DOE/ER/53198-234) Measurement of magnetic tur- 
bulence structure and nonlinear mode coupling of tearing 
fluctuations in the Madison Symmetric Torus reversed field 
pinch edge. Assadi, S. Wisconsin Univ., Madison, Wi (United 
States). Plasma Physics Research. Jan 1994. 120p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract FG02- 
85ER53198. Order Number DE94006107. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Linear and nonlinear magnetohydrodynamic (MHD) stability of 
current-driven modes are studied in the MST reversed field pinch. 
Measured low frequency (f < 35 kHz) magnetic fluctuations are 
consistent with the global resistive tearing instabilities predicted by 
3-D MHD simulations. At frequencies above 35 kHz, the magnetic 
fluctuations were detected to be localized and externally resonant. 
Discrete dynamo events, “sawtooth oscillations,” have been ob- 
served in the experimental RFP plasmas. This phenomenon causes 
the plasma to become unstable to m = 1 tearing modes. The 
modes that may be important in different phases of these oscilla- 
tions are identified. These results then assist in nonlinear studies 
and also help to interpret the spectral broadening of the measured 
data during a discrete dynamo event. Three-wave nonlinear 
coupling of spectral Fourier modes is measured in the MST by ap- 
plying bispectral analysis to magnetic fluctuations measured at the 
plasma edge at 64 toroidal locations and 16 poloidal locations, per- 
mitting observation of coupling over 8 poloidal and 32 toroidal 
modes. Comparison to bispectra predicted by resistive MHD com- 
putation indicates reasonably good agreement. However, during 
the crash phase of the sawtooth oscillation the nonlinear coupling 
is strongly enhanced, concomitant with a broadened k-spectrum. 
During the sawtooth formation the plasma is undergoing a pure dif- 
fusive process. The dynamo only occurs during the sawtooth 
crash. High frequency activity prior to a sawtooth crash is caused 
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by nonlinear frequency (small-scale) mode coupling. Growth rate 
and coupling coefficients of toroidal mode spectra are calculated by 
statistical modeling. Temporal evolution of edge toroidal mode 
spectra has been predicted by transfer function analysis. The driv- 
ing sources of electrostatic fields are different than for the magnetic 
fields. The characteristics of tearing modes can be altered by ex- 
ternal field errors and addition of impurities to the plasma. 


11051 (DOE/ER/53222-T3) High Beta Tokamak research: 
Technical report of research progress, February 24, 1993- 
August 24, 1993. Navratil, G.A.; Mauel, M.E.; Ivers, T.H.; Sankar, 
M.K.V.; Eisner, E.; Gates, D.; Garofalo, A.; Kombargi, R.; Maurer, 
D.; Nadie, D.; Xiao, Q. Columbia Univ., New York, NY (United 
States). Dept. of Applied Physics. [1993]. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER53222. Order Number DE94006513. Source: OSTI; NTIS; 
INIS; GPO Dep. 

During the past 6 months, experiments have been conducted 
with the HBT-EP tokamak in order to (1) test and evaluate 
diagnostic systems, (2) establish basic machine operation, (3) doc- 
ument MHD behavior as a function of global discharge parameters, 
(4) investigate conditions leading to passive stabilization of MHD 
instabilities, and (5) quantify the external saddle coil current 
required for DC mode locking. In addition, the development and in- 
stallation of new hardware systems has occurred. A prototype 
saddle coil was installed and tested. A five-position (n,m) = (1,2) 
external helical saddle coil was attached for mode-locking experi- 
ments. And, fabrication of the 32-channel UV tomography and the 
multipass Thomson scattering diagnostics have begun in prepara- 
tion for installation later this year. 


11052 (DOE/ER/53244-20) Toroidal pinch experiments: 
Annual progress report, November 24, 1992—November 23, 
1993. Robertson, S. Colorado Univ., Boulder, CO (United States). 
Dept. of Astrophysical, Planetary, and Atmospheric Sciences. 24 
Jan 1994. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER53244. Order Number 
DE94005876. Source: OSTI; NTIS; GPO Dep. 

The effect of boundary conditions on plasma confinement in the 
reversed field pinch (RFP) was studied. Early theoretical studies of 
the magnetohydrodynamic stability of the reversed field pinch had 
shown that the pinch was unstable unless it was surrounded by a 
conducting shell which prevented the penetration of the magnetic 
field during the lifetime of the pinch. The presence of the sheer, 
however, complicated construction and prevented control of the 
plasma equilibrium by feedback systems. This research project 
was undertaken to determine the effect on confinement of varying 
the magnetic penetration time of the shell. A reversed field pinch, 
the Reversatron, was constructed so that shells of varying 
thickness could be installed. Shells were made with magnetic pen- 
etration times both longer and shorter than the duration of the 
plasma discharge. These shells allowed the performance to be de- 
termined as a function of the magnetic penetration time of the 
shell. This research showed that a shell with a short penetration 
time degraded the discharges. Diagnostic measurements showed 
reductions in plasma current, discharge duration, and the Doppler 
temperature of impurity ions and showed increases in the plasma 
resistivity and loop voltage. The greater power input and lower 
temperature implied a reduced energy confinement time. Magnetic 
diagnostics showed that two classes of MHD instabilities with 
poloidal mode number m = 1 were responsible for the degraded 
confinement. These were the dynamo modes resonant on the ma- 
gentic axis (with toroidal mode numbers -9, -10, -11, -12) and the 
external kink modes (with toroidal mode numbers 3, 4, 5, and 6). 


11053 (DOE/ER/53266-46) Plasma confinement theory and 
transport simulation: Technical progress report, May 1, 1991— 
April 30, 1994. Ross, D.W. Texas Univ., Austin, TX (United 
States). Fusion Research Center. Oct 1993. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO05- 
88ER53266. (FRCR-440). Order Number DE94006065. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objectives of the Fusion Research Center Theory Program 
continue to be: (1) to advance the transport studies of tokamaks, 
including development and maintenance of the Magnetic Fusion 
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Energy Database; and (2) to provide theoretical interpretation, mod- 
eling and equilibrium and stability studies for the TEXT-Upgrade 
tokamak. Publications and reports and conference presentations 
for the grant period are listed. Work is described in five basic cate- 
gories: A. Magnetic Fusion Energy Database; B. Computational 
Support and Numerical Modeling; C. Support for TEXT-Upgrade 
and Diagnostics; D. Transport Studies; E. Alfven Waves. 


11054 (DOE/ER/54184—1) Superdiffusion: Final report, 
September 15, 1992-September 14, 1993. Zaslavsky, G.M. New 
York Univ., NY (United States). Oct 1993. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER54184. Order Number DE94002333. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new approach to the problem of anomalous transport is devel- 
oped, which is based on understanding of the phase space 
topological properties of incomplete dynamical chaos of magnetic 
surfaces and particles. General concepts are reviewed, self-similar 
behavior is established for a force-free model, and the presence of 
super-diffusion in toroidal geometry is confirmed for appropriate 
conditions. Manipulation with control parameters can be effectively 
used to change the rate of diffusion and characteristic exponent of 
the transport. As an additional example of the anomalous transport, 
chaotic instability induced by computer simulation is demonstrated, 
which is important in preparing of codes and simulation programs. 


11055 (DOE/ET/51013-304) Magnetic flux reconstruction 
methods for shaped tokamaks. Tsui, Chi-Wa. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). Plasma Fusion Cen- 
ter. Dec 1993. 173p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-78ET51013. (PFC/RR—93-05). 
Order Number DE94005827. Source: OSTI; NTIS; INIS; GPO Dep. 

The use of a variational method permits the Grad-Shafranov 
(GS) equation to be solved by reducing the problem of solving the 
2D non-linear partial differential equation to the problem of minimiz- 
ing a function of several variables. This high speed algorithm 
approximately solves the GS equation given a parameterization of 
the plasma boundary and the current profile (p’ and FF’ functions). 
The author treats the current profile parameters as unknowns. The 
goal is to reconstruct the internal magnetic flux surfaces of a toka- 
mak plasma and the toroidal current density profile from the 
external magnetic measurements. This is a classic problem of in- 
verse equilibrium determination. The current profile parameters can 
be evaluated by several different matching procedures. Matching of 
magnetic flux and field at the probe locations using the Biot-Savart 
law and magnetic Green’s function provides a robust method of 
magnetic reconstruction. The matching of poloidal magnetic field 
on the plasma surface provides a unique method of identifying the 
plasma current profile. However, the power of this method is 
greatly compromised by the experimental errors of the magnetic 
signals. The Casing Principle provides a very fast way to evaluate 
the plasma contribution to the magnetic signals. It has the potential 
of being a fast matching method. The performance of this method 
is hindered by the accuracy of the poloidal magnetic field computed 
from the equilibrium solver. A flux reconstruction package has been 
implemented which integrates a vacuum field solver using a fila- 
ment model for the plasma, a multi-layer perception neural network 
as an interface, and the volume integration of plasma current den- 
sity using Green's functions as a matching method for the current 
profile parameters. The flux reconstruction package is applied to 
compare with the ASEQ and EFIT data. The results are promising. 


11056 (DOE/FTR-94001628) Travel to Russia to perform 
vacuum ultraviolet spectral measurements on plasma genera- 
tors for Tokamak disruption simulations: Foreign trip report, 
August 30-September 30, 1993. Hunter, J.A. Sandia National 
Labs., Albuquerque, NM (United States). 20 Oct 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94001628. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Two identical transmission grating spectrometers were installed 
on disruption simulation chambers at both plasma research 
laboratories. Joseph T. Bradley Ill, UNM and | conducted the ex- 
periments at St. Petersburg and at Troitsk. Time integrated spectra 
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were recorded on graphite and copper samples at the Vika labora- 
tory while time integrated and time resolved spectra were recorded 
at 2MK-200 on graphite, tungsten and boron nitride samples. 


11057 (ETDE-IT—94-07) Broadband light collection system 
for ECE diagnostics on FTU tokamak. Buratti, P. (Associazione 
EURATOM-ENEA sulla Fusione, Frascati (italy)); Tudisco, O.; 
Zerbini, M. Associazione EURATOM-ENEA sulla Fusione, Frascati 
(Italy). 1993. 21p. Order Number DE94739319. Source: OSTI; 
NTIS (US Sales Only). 

Electron temperature profiles are currently measured on the FTU 
(Frascati Tokamak Upgrade) tokamak by spectral analysis of elec- 
tron cyclotron emission. Light pipes are used for collecting the light 
and transporting it to a Fourier transform spectrometer and to a 
grating polychromator. The use of a light pipe faced towards the 
plasma allows researches to obtain a large etendue in spite of the 
restricted diagnostic access, while a narrow field of view is defined 
by a quasi optical system placed outside the tokamak vacuum. The 
reliability of this combination of light pipes and quasi optical ele- 
ments was checked in the laboratory and was confirmed in more 
than three years of routine operation on the FTU tokamak. 


11058 (EUR-CEA-FC—1468) Non linear electrostatic turbu- 
lence. Garbet, X.; Laurent, L.; Samain, A. Association 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Jul 1993. 33p. Source: OSTI; NTIS (US Sales Only); INIS. 

A variational method expressing the self consistency of an elec- 
trostatic turbulence in a confined plasma is presented. It properly 
takes into account all types of resonances if the Kolmogorov 
broadening due to the diffusion is small compared to the spectral 
width of the turbulent electric potential. The method is applied to 
study the possibility of a new type of drift turbulence in tokamaks 
where the various modes are strongly localized by non linear ef- 
fects around their resonant surface. The passing electrons play a 
major role in driving such a turbulence, a result which is compati- 
ble with the observed increase of transport at the edge. 


11059 (EUR-CEA-FC—1472) Adjoint optimization scheme 
for lower hybrid current rampup and profile control in Toka- 
mak. Litaudon, X. (Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 -Saint- Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Moreau, D.; Bizarro, J.P.; 
Hoang, G.T.; Kupfer, K.; Peysson, Y.; Fuchs, V.; Shkarofsky, 1|.P.; 
Bonoli, | PAssociation Euratom-CEA, Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Dec 1992. 33p. Contract 
NET/90-251. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this work is to take into account and study the 
effect of the electric field profiles on the Lower Hybrid (LH) current 
drive efficiency during transient phases such as rampup. As a com- 
plement to the full ray-tracing /Fokker Planck studies, and for the 
purpose of optimization studies, we developed a simplified 1-D 
model based on the adjoint Karney-Fisch numerical results. This 
approach allows us to estimate the LH power deposition profile 
which would be required for ramping the current with prescribed 
rate, total current density profile (q-profile) and surface loop volt- 
age. For rampup optimization studies, we can therefore scan the 
whole parameter space and eliminate a posteriori those scenarios 
which correspond to unrealistic deposition profiles. We thus obtain 
the time evolution of the LH power, minor radius of the plasma, 
volt-second consumption and total energy dissipated. Optimization 
can thus be performed with respect to any of those criteria. This 
scheme is illustrated by some numerical simulations performed 
with TORE-SUPRA and NET/ITER parameters. We conclude with 
a derivation of a simple and general scaling law for the flux con- 
sumption during the rampup phase. 


11060 (EUR-CEA-FC—1477) Probing neutral density at the 
plasma edge of Tore Supra with CX excited impurity ions. 
Hess, W.R. (Association Euratom-CEA, Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Mattioli, M.; Guirlet, R.; 
Druetta, M. Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 





Recherches sur la Fusion Controlee. Jan 1993. 22p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In Tokamak plasma physics renewed interest in visible spec- 
troscopy has grown for two reasons. The use of fiber optics allows 
observation of local sources of both impurities and of hydrogen by 
observing radiation of low ionization states. Moreover, charge ex- 
change spectroscopy (CXS) with either auxiliary or heating neutral 
beams is a standard technique to determine the ion temperature 
and impurity density profiles. After a short description of the expen- 
mental setup and the ergodic divertor of Tore Supra (TS), two 
discharges in which space-resolved observations of the CVI (8-7) 
line clearly show the presence of CX-related effects. A well isolated 
spectral line at 5304.6 A is discussed. Tentative identification as 
Cill (1s* 2s, 7-5) is suggested. The conclusion shows the useful- 
ness of the reported results for probing neutral density at the 
plasma edge by detecting CX excited impurity ions and that highly 
ionized C® ions exist in the MARFE regions. To the best of our 
knowledge, only very low ionization C and O ions (such as Clll or 
OIV) have been previously reported in these regions. 


11061 (EUR-CEA-FC—1478) On self-consistent ray-tracing 
and Fokker-Planck modeling of the hard X-ray emission during 
lower-hybrid current driven in Tokamaks. Bizarro, J.P.; 
Peysson, Y.; Bonoli, P.T.; Carrasco, J.; Dudok de Wit, T.; Fuchs, 
V.; Hoang, G.T.; Litaudon, X.; Moreau, D.; Pocheau, C.; Shkarof- 
sky, |.P. Association Euratom-CEA, Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Apr 1993. 27p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A detailed investigation is presented on the ability of combined 
ray-tracing and Fokker-Planck calculations to predict the hard x-ray 
(HXR) emission during lower-hybrid (LH) current drive in tokamaks 
when toroidally induced-ray-stochasticity is important. A large num- 
ber of rays is used and the electron distribution function is obtained 
by self-consistently iterating the appropriate LH power deposition 
and Fokker-Planck calculations. Most of the experimentally ob- 
served features of the HXR emission are correctly predicted. It is 
found that corrections due to radial diffusion of suprathermal 
electrons and to radiation scattering by the inner wall can be signif- 
icant. 


11062 (EUR-CEA-FC—1479) Improved confinement in high- 
li lower hybrid driven steady-state plasmas in Tore Supra. 
Hoang, G.T. (Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-liez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Gil, C.; Joffrin, E.; Moreau, 
D.; Becoulet, A.; Bibet, P.; Bizarro, J.P.; Carrasco, J.; Coulon, J.P.; 
MiAssociation Euratom-CEA, Centre d'Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Feb 1993. 25p. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The global energy confinement of combined ohmic and lower hy- 
brid driven Tore Supra plasmas has been analyzed at various 
densities. In contradiction with the L-mode ITER scaling law, this 
analysis indicates that the global energy confinement time strongly 
depends on the plasma density. Furthermore, no isotopic depen- 
dence has been observed and the thermal electron energy content 
of steady-state discharges is found to be in good agreement with 
the global Rebut-Lallia scaling law. Current ramp experiment re- 
sults show an enhancement of the global energy confinement with 
the internal inductance (1;). These results have been extended to 
steady-state regimes with lower hybrid current drive. Improved con- 
finement has been obtained in a high-1; steady-state plasma 
(1;=1.7) where the plasma current density profile has been modi- 
fied by lower hybrid waves. In this case, the global confinement 
time is shown to exceed by 40% the value predicted by the Rebut- 
Lallia scaling law. 


11063 (EUR-CEA-FC-1480) Evolution of the wave number 
range during the development of the drift instability. Misguich, 
J.H. (Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 
- Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Viad, M.; Spineanu, F. Association Euratom-CEA, 
Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Feb 1993. 
26p. Source: OSTI; NTIS (US Sales Only); INIS. 
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The dispersion relation of the drift waves is studied in the pres- 
ence of a fluctuating electric field consisting of a superposition of 
small amplitude, linear, independent drift waves. It is shown that a 
stabilization effect appears due to the perturbation of particle tra- 
jectories, consisting in the partial destruction of the small clumps. A 
transient process during the increase of the drift instability is re- 
vealed. It leads to a stabilization of waves with the largest wave 
numbers, before reaching the final nonlinear stage. 


11064 (EUR-CEA-FC—1483) A Campbell random process. 
Reuss, J.D. (Association Euratom-CEA, Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Misguich, J.H.; Vlad, M.; 
Spineanu, F. Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Feb 1993. 28p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Campbell process is a stationary random process which can 
have various correlation functions, according to the choice of an 
elementary response function. The statistical properties of this pro- 
cess are presented. A numerical algorithm and a subroutine for 
generating such a process is built up and tested, for the physically 
interesting case of a Campbell process with Gaussian correlations. 
The (non-Gaussian) probability distribution appears to be similar to 
the Gamma distribution. 


11065 (EUR-CEA-FC—1484) Fokker-Planck theory of elec 
tron cyclotron assisted startup and breakdown in Tokamaks. 
Fidone, |.; Granata, G. Association Euratom-CEA, Centre d’Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Apr 1993. 23p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The kinetic theory of plasma startup in a tokamak in the pres 
ence of electron cyclotron resonance heating is discussed. The 
linear theory of the X-mode and the upper-hybrid converted mode 
damping in low density and temperature plasmas are first 
reviewed. Then, the kinetic equation for the electron velocity distri- 
bution is considered, which is determined by the perpendicular 
electron cyclotron quasilinear diffusion operator, the parallel electric 
field, elastic and inelastic electron-neutral collisions and various 
losses. Two different time scales, namely the elastic electron- 
neutral collision time and the much longer ionization time, are 
identified. Thus a two time scale ordering procedure is legitimated 
for which the velocity distribution is determined by the quasilinear 
diffusion and the electron-neutral collision frequency; the ionization 
rate is computed using the Fokker-Planck solution for the electron 
velocity distribution. 


11066 (EUR-CEA-FC—1486) Radiofrequency power in plas- 
mas. Association Euratom-CEA, Centre d’Etudes de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1993. 46p. (CONF-9303130—: 10. topical confer- 
ence on radio frequency power in plasmas, Boston, MA (United 
States), 1-3 Mar 1993). Source: OSTI; NTIS (US Sales Only); INIS. 

The themes of the four communications of the conference are: 
high power ion cyclotron resonance frequency (ICRF) and lower 
hybrid current drive (LHCD) experiments on Tore Supra (effect of 
LHCD on sawtooth stabilization by hot ions and local transport 
analysis); lower hybrid enhanced performance in Tore Supra (de- 
velopment of a stationary high-l; improved confinement regime); 
measurement of the parallel distribution function during lower hy- 
brid current drive in Tore Supra; a statistical approach to LHCD 
modeling using the wave kinetic equation. 


11067 (EUR-CEA-FC—1486, pp. 5-19) High power ICRF and 
LHCD experiments on Tore Supra. Saoutic, B. (Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee); 
Beaumont, B.; Becoulet, A.; Bizarro, J.P.; Fraboulet, D.; Garbet, 
X.; Goniche, M.; Guiziou, L.; Hoang, GAssociation Euratom-CEA, 
Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1993. 
(CONF-9303130-: 10. topical conference on radio frequency 
power in plasmas, Boston, MA (United States), 1-3 Mar 1993). In 
Radiofrequency power in plasmas. 46p. Order Number 
DE94615058. Source: OSTI; NTIS (US Sales Only); INIS. 
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For a given ion cyclotron resonance frequency (ICRF) power, the 
sawtooth-free period duration increases with plasma density. This 
trend, correlated with an increasing soft x-ray inversion radius, 
clearly shows a better stabilization by hot ions at higher density. 
The interpretation of this trend points out the necessity of fully ac- 
counting for the anisotropy of ICRH-created hot ion tail when 
studying sawtooth stabilization. Moreover, the linear stability analy- 
sis of the m=1 mode shows that stabilization is mainly due to 
barely passing particles. A two-fold lengthening of sawtooth free 
period is obtained when applying LHCD (lower hybrid current drive) 
to ICRF heated plasmas. This is due to a ‘freezing’ of the central 
value of the safety factor and demonstrates some control of the 
current profile opening the way towards steady-state stabilization of 
sawtooth. Last, it is shown that the 'monster sawtooth’ regime is an 
improved confinement whose mechanism could be an increased 
shear in the gradient zone. Combining the last two points could 
lead to a very promising regime. 


11068 (EUR-CEA-FC-1486, pp. 23-32) Lower hybrid en- 
hanced performance in Tore Supra. Hoang, G.T. (Association 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee); 
Moreau, D.; Joffrin, E.; Litaudon, X.; Peysson, Y.; Budny, R.V.; 
Kaye, S.; Sabbagh, S.A.; Fuchs, V. Tore Supra Team. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1993. (CONF-9303130—: 10. topical conference on radio frequency 
power in plasmas, Boston, MA (United States), 1-3 Mar 1993). In 
Radiofrequency power in plasmas. 46p. Order Number 
DE94615058. Source: OSTI; NTIS (US Sales Only); INIS. 

The global energy confinement of the constant current dis- 
charges in Tore Supra is found to depend on the plasma density. 
Furthermore, the electron kinetic energy agrees with global Rebur- 
Lallia prediction. Current ramp experiments showed an increase of 
the global energy confinement with increasing inductance. These 
results have been extended to steady-state regime, in which the 
energy confinement time during the 12s LH pulse exceeds the 
usual L-mode scalings by 40 pc. In the high-l; regime, the electron 
diffusivity is found to decrease with the magnetic shear in the con- 
finement zone. In addition, very strong electron heating in the 
center (about 10 keV) leads to a peaked pressure profile which is 
correlated with the low (or negative) shear. 


11069 (EUR-CEA-FC—1486, pp. 35-38) Measurement of the 
paraliel distribution function during lower hybrid current drive 
in Tore Supra. Segui, J.L. (Association Euratom-CEA, Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee); Giruzzi, G.; Vezard, 
D.; Liu, W.D.; Caron, X.; Meyer, R.L. Association Euratom-CEA, 
Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1993. 
(CONF-9303130-: 10. topical conference on radio frequency 
power in plasmas, Boston, MA (United States), 1-3 Mar 1993). In 
Radiofrequency power in plasmas. 46p. Order Number 
DE94615058. Source: OSTI; NTIS (US Sales Only); INIS. 

A transmission diagnostic system working in the frequency range 
77-109 GHz has been implemented in the Tore Supra tokamak. It 
makes use of an ordinary mode launched along a vertical diame- 
ter, i.e. propagating along a nearly constant magnetic field. The 
purpose of the diagnostic is to measure electron cyclotron absorp- 
tion (ECA) below the electron cyclotron frequency in the presence 
of the fast electron tails created during lower-hybrid current drive. 
Transmission spectra measured by this method are compared with 
spectra obtained by Fokker-Planck simulations and the relaxation 
properties of the tail are discussed. 


11070 


(EUR-CEA-FC—1486, pp. 41-46) Statistical approach 
to LHCD modeling using the wave kinetic equation. Moreau, D. 
(Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-iez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee); Litaudon, X.; Kupper, K. Association Euratom- 
CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1993. 


(CONF-9303130—-: 10. topical conference on radio frequency 
power in plasmas, Boston, MA (United States), 1-3 Mar 1993). In 
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Radiofrequency power in plasmas. 46p. Order 
DE94615058. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent work has shown that for parameter regimes typical of 
many present day current drive experiments, the orbits of the 
launched LH rays are chaotic (in the Hamiltonian sense), so that 
wave energy diffuses through the stochastic layer and fills the 
spectral gap. This problem is analyzed using a statistical approach, 
by solving the wave kinetic equation for the coarse-grained spectral 
energy density. An interesting result is that the LH absorption pro- 
file is essentially independent of both the total injected power and 
the level of wave stochastic diffusion. 


Number 


11071 (EUR-CEA-FC—1487) Non-linear _ self-reinforced 
growth of tearing modes with multiple rational surfaces. 
Maschke, E.K. (Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Persson, M.; Dewar, R.L. 
Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1993. 13p. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The non-linear evolution of tearing modes with multiple rational 
surfaces is discussed. It is demonstrated that, in the presence of 
small differential rotation, the non-linear growth might be faster 
than exponential. This growth occurs as the rotation frequencies of 
the plasma at the different rational surfaces go into equilibrium. 


11072 (EUR-CEA-FC-1489) Rapid global response of the 
electron temperature during pellet injection on Tore Supra. Tal- 
vard, M. (Association Euratom-CEA, Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Liu, W.D. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Jun 1993. 17p. Source: OSTI; NTIS (US Sales Only); INIS. 

During pellet injection in the Tore Supra tokamak, a very quick 
electron temperature drop in the whole plasma column has been 
observed by means of a fast acquisition ECE Fabry-Perot interfer- 
ometers system. The time delay of the temperature drop between 
plasma edge and center is less than 20 microseconds, correspond- 
ing to a propagation velocity of the order of 25 km/s, much larger 
than both the pellet velocity and the ordinary diffusion velocity. A 
model of neutral atom diffusion, in which charge-exchange process 
plays a key role, is proposed to explain such phenomena. 


11073 (EUR-CEA-FC-1490) A new detection method used 
to calibrate Fabry-Perot interferometers in the infrared range. 
Talvard, M.; Javon, C.; Garcin, M.; Thouvenin, D. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Jun 1993. 23p. Source: OSTI; NTIS (US Sales Only); INIS. 

Fabry-Perot interferometers are routinely used in the Tore Supra 
Tokamak in order to measure the time evolution of the electron 
temperature of the confined plasmas. Calibration of such interfer- 
ometers requires the detection of very low DC levels (0.1 nV) with 
signal-to-noise ratios less than 10-5, which is generally not com- 
patible with standard detection methods. A new correlation method 
to achieve this absolute calibration is proposed. It is based on a 
proper noise auto-correlation technique combined with an opti- 
mized signal filtering invoiving Fourier analysis. The advantages of 
the method are detailed and experimentally compared to standard 
averaging techniques, such as coherent addition and synchronous 
detection. The method can be used in a more general context ev- 
ery time very small amplitude signals are to be measured. 


11074 (EUR-CEA-FC-1491) Laser blow-off injection of 
metal impurities in Tore Supra. Mattioli, M.; Michelis, C. de; 
Monier-Garbet, P.; Pecquet, A.L.; Hecq, W. Association Euratom- 
CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Jun 1993. 
33p. Source: OSTI; NTIS (US Sales Only); INIS. 

The results obtained on Tore Supra during the 1992 campaign 
by means of the laser blow-off impurity injection technique are pre- 
sented. Ni and Mn puffs are injected in ohmic plasmas and in 
plasmas heated simultaneously by ion cyclotron resonance heating 





and lower hybrid radio frequency systems. Using an impurity trans- 
port simulation code the radius dependent transport parameters D 
and V (Diffusion coefficient and inward convection Velocity) are de- 
termined for both regimes. The simulations show a reduced 
transport in the central region and a confinement degradation with 
additional power. Three particular injections are considered in de- 
tail, chosen with quite different sawtooth stabilization periods. 
Comparison of the experimental values of D and V with the predic- 
tions of neo-classical theory is discussed. 


11075 (EUR-CEA-FC—1492) Using plasma waves to create 
in tokamaks the necessary quasi-stationary conditions for 
controlled fusion. Moreau, D. Association Euratom-CEA, Centre 
d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee; Aix-Marseille-1 
Univ., 13 - Marseille (France). Apr 1993. 442p. (in French). 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is studied, on the one hand, how using hybrid waves with fre- 
quency near from lower hybrid frequency in fusion plasma. Works 
about coupling waves in plasma (chap.I), their propagation and re- 
sponse of the plasma to the absorption of the waves (chap.Il). This 
method is the most effective until today. Because of limits, it has 
been investigated, on the other hand, fast magnetosonic wave to 
control current density in the centre of the discharge in a reactor or 
a very hot plasma. Theoretical study (chap.IIl) and experimental re- 
sults (chap.lV) are presented. Experiments are in progress or 
planned in following tokamaks: D3-D (USA), JET (Europe), TORE 
SUPRA (France), JT-60 (Japan). figs. refs. tabs. 


11076 (EUR-CEA-FC—1493) Current drive by synergy of 
slow modes in tokamaks. Fidone, |. (Association Euratom-CEA, 
Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee); Granata, 
G.; Fichet, M. Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Jun 1993. 23p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Enhancement of lower-hybrid current drive in the presence of 
wave converted ion-ion slow modes is discussed using the one- 
dimensional quasilinear equation. The special case where the slow 
mode resulting from conversion in a deuterium-hydrogen mixture is 
absorbed by low energy electrons, is considered in detail. In this 
scheme, the effect of the ion-ion modes is to increase the electron 
tail density and the current enhancement is given by the ratio of 
the parallel velocity distributions with and without mode converted 
slow modes, calculated at the lower p. limit of the lower-hybrid 
tail. The synergy method is well suited for a remote control of the 
lower-hybrid fast tail population, and is useful for current drive opti- 
mization. Some insights on current drive by ion-ion slow modes in 
the absence of lower hybrid waves, are also given. 


11077 (EUR-CEA-FC-1496) Statistical theory of wave prop- 
agation and multipass absorption for current drive in 
Tokamaks. Moreau, D. (Association Euratom-CEA, Centre 
d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee); Litaudon, X.,; 
Kupfer, K. Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Jul 1993. 49p. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The effect of ray stochasticity on the multipass absorption of 
lower-hybrid waves, used to drive current in tokamaks, is consid- 
ered. In toroidal geometry, stochasticity arises as an_ intrinsic 
property of the Hamiltonian ray trajectories for lower-hybrid waves. 
Based on the wave kinetic equation, a diffusion equation is de- 
rived, with damping and sources, for the wave energy density in 
the stochastic layer. This equation is solved simultaneously with 
the electron Fokker-Planck equation to describe the quasilinear 
flattening of the electron distribution function and the subsequent 
modification of the wave damping. It is shown that the spectral gap 
is filled in a self-regulating manner, so that the boundaries of the 


diffused wave spectrum are independent of the level of ray sto- 
chastic diffusion. A simple model for the self-consistent wave 
spectrum and the radial profile of absorbed power is proposed. 
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11078 (FRCEA-TH-384) Use of plasma waves to create in 
Tokamaks quasi-stationary conditions required for controlled 
fusion. Moreau, D. Association Euratom-CEA, Centre d’Etudes de 
Grenoble, 38 (France). Dept. de Recherches sur la Fusion Con- 
trolee; Aix-Marseille-1 Univ., 13 - Marseille (France). Apr 1993. 
470p. (in French). Order Number DE94612612. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this thesis are studied the coupling of hybrid waves to the 
plasma, multijunction antennas, hybrid wave stochastic propaga- 
tion, fast wave current drive and lower-hybrid current drive 
experiments in Tore Supra and Jet. The possibility of decoupling 
current density profile and temperature give one more degree of 
freedom for the control of plasma in a configuration which is not 
very flexible. 


11079 (INIS-AR-043, pp. 180-185) Experimental study of 
the ’NOVA’ Z-pinch equipment working as vacuum-gap. Acuna, 
H. (Mar del Plata Univ. Nacional (Argentina). Lab. de Fluidodinam- 
ica y Plasma); Bernal, L.; Cortazar, D.; Iglesias, G.; Pouzo, J. 
Asociacion Fisica Argentina, Rosario (Argentina). 1990. 311p. (In 
Spanish). (CONF-9010553—: 75. Meeting of the Argentine Physics 
Association, La Plata (Argentina), 8-11 Oct 1990). In AFA’s annals. 
V. 2. Order Number DE94611726. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Z-pinch device NOVA’ (2 kjoule, 10 kV, 250 kA) is operated 
as a vacuum gap. The plasma is generated in high vacuum 
(10-5mb) by the material let loose from the copper electrodes. 
Many strong compressions (micro pinches) are produced in the 
pinch column over the first quarter of the current period. This is de- 
tected by the observable pulses in the di/dt signal. Hard X-rays 
generated in coincidence with the micro pinches are detected using 
a scintillator-photomultiplier system. This work studies the plasma 
evolution, by taking pictures of the pinch with obturation times of 
about 15 ns, temporally correlated with the di/dt signal. Instabilities 
of types m=0 and m=1 are observed. (Author). 3 refs., 6 figs. 


11080 (INIS-BR-3220) Resonant helical fields in tokamaks. 
Okano, V. Sao Paulo Univ., SP (Brazil). inst. de Fisica. 1990. 69p. 
(In Portuguese). Order Number DE94614957. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Poincare maps of magnetic field lines of a toroidal helical system 
were made. The magnetic field is a linear superposition of the 
magnetic fields produced by a toroidal plasma in equilibrium and 
by external helical currents. Analytical expression for the Poincare 
maps was no obtained since the magnetic field do not have sym- 
metry. In order to obtain the maps, the equation minus derivative 
of | vector times B vector = 0 was numerically integrated. In the 
Poincare maps, the principal and the secondary magnetic island 
were observed. (author). 


11081 (INIS-mf-13738) Time resolved two- and three- 
dimensional plasma diagnostics: A collection of papers 
presented at the IAEA technical committee meeting held in 
Nagoya, Japan, 19-22 November 1990. International Atomic En- 
ergy Agency, Vienna (Austria). Mar 1991. 463p. (CONF-9011197—: 
International Atomic Energy Agency (IAEA) technical committee 
meeting on time resolved two- and three-dimensional plasma diag- 
nostics, Nagoya (Japan), 19-22 Nov 1990). Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

This collection of papers on diagnostics in fusion plasmas con- 
tains work on the data analysis of inverse problems and on the 
experimental arrangements presently used to obtain spatially and 
temporally resolved plasma radial profiles, including electron and 
ion temperature, plasma density and plasma current profiles. Refs, 
figs and tabs. 


11082 (INIS-mf-13738, pp. 1-6) Development of diagnostics 
for large helical device (LHD). Hamada, Y. (National Inst. for Fu- 
sion Science, Nagoya (Japan)). LHD Design Team. International 
Atomic Energy Agency, Vienna (Austria). Mar 1991. (CONF- 
9011197-: International Atomic Energy Agency (IAEA) technical 
committee meeting on time resolved two- and three-dimensional 
plasma diagnostics, Nagoya (Japan), 19-22 Nov 1990). In Time re- 
solved two- and three-dimensional plasma diagnostics: A collection 
of papers presented at the IAEA technical committee meeting held 
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in Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief sketch of the diagnostics in JIPP T-IIU and CHS is given. 
Plans for the diagnostics development for CHS are then elabo- 
rated, giving for each diagnostics the specifications and the 
purpose. The arrangement of the diagnostic ports is also given in a 
diagram. 2 figs, 1 tab. 


11083 (INIS-mf-13738, pp. 7-14) Spatially resolved diag- 
nostic system in JT-60U. Takeuchi, H. (Japan Atomic Energy 
Research iInst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Nagashima, A. International Atomic Energy Agency, 
Vienna (Austria). Mar 1991. (CONF-9011197-: International Atomic 
Energy Agency (IAEA) technical committee meeting on time re- 
solved two- and three-dimensional plasma diagnostics, Nagoya 
(Japan), 19-22 Nov 1990). In Time resolved two- and three- 
dimensional plasma diagnostics: A collection of papers presented 
at the IAEA technical committee meeting held in Nagoya, Japan, 
19-22 November 1990. 4683p. Order Number DE94614424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

JT-60 has been shut-down since November 1989 for the modifi- 
cation to JT-60 Upgrade (JT-60U) which the machine parameters 
are R=3.2-3.4m, a=1.5m, b=0.8-1.1m, lp=6MA (divertor), 6.5 
MA\limiter), Bt=4.2T, Pyp=40MW, Prucp <10MW and PicrH <5MW. 
At the end of March 1991, JT-60U will initiate a new regime of ex- 
periments; (1) confinement study in new parameter regime of high 
plasma current, large plasma volume and aspect ratio, (2) non- 
inductive current by LHCD, bootstrap current and negative NB, and 
(3) energetic particle physics relating burning plasmas. Fusion 
product is expected to reach 1 - 2 x 10*’ (KeV-sec-m~%) in hot ion 
H-mode. The diagnostic system is rearranged for the sufficient 
comprehension of the upgraded plasma by means of intensifying 
the spatially resolution for various plasma quantities such as den- 
sity and temperature profiles and so on. Though the most of all 
plasma quantities are to be measured by using extrapolations of 
established techniques, several of new attempts is included in it to 
understand characteristics of fusion plasma. We outline the diag- 
nostic system in JT-60U tokamak. (author). 2 tabs. 


11084 (INIS-mf-13738, pp. 15-22) Profile measurements of 
electron density and temperature on JIPP T-IIU. Kawahata, L. 
(National Inst. for Fusion Science, Nagoya (Japan)); Fujita, J.; 
Okajima, S. JIPP T-IIU Group. International Atomic Energy Agency, 
Vienna (Austria). Mar 1991. (CONF-9011197—: International Atomic 
Energy Agency (IAEA) technical committee meeting on time re- 
solved two- and three-dimensional plasma diagnostics, Nagoya 
(Japan), 19-22 Nov 1990). In Time resolved two- and three- 
dimensional plasma diagnostics: A collection of papers presented 
at the IAEA technical committee meeting held in Nagoya, Japan, 
19-22 November 1990. 4683p. Order Number DE94614424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

On the JIPP T-lIU Tokamak (R = 0.93 m, ap = 0.23 m, Bi = 87), 
the electron temperature profile is routinely measured by 
ten-channel grating polychromator (ECE). The spatial- and time- 
resolutions are 2 cm (Ar) x 5 cm (Az) at the center of the plasma 
and ~ 1 us, respectively. A high-temperature radiation source has 
been developed for the absolute calibration of the instrument. The 
source has a radiation area of ¢150 mm and can be heated up to 
500 deg. C. The calibrated temperatures agree with those by 
Thomson scattering measurement within 10 %. As a diagnostic of 
the electron density profile, a six-channel HCN laser interferometer 
has been used. The optical configuration is of the Michelson inter- 
ferometer type, of which reflecting mirrors are directly attached on 
the wall of the vacuum vessel. An effective area of the optical win- 
dow is only ¢40 mm. This optical configuration enables us to make 
the electron density profile measurements by the multichannel 


laser interferometer with a single small optical window. (author). 7 
refs, 7 figs. 


11085 (INIS-mf-13738, pp. 23-36) Application of two- 
dimensional ECE measurements to reactor-grade plasma. 
Sato, M. (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan)); Nagashima, A.; Ishida, S.; Isei, N. International Atomic 
Energy Agency, Vienna (Austria). Mar 1991. (CONF-9011197-: In- 
ternational Atomic Energy Agency (IAEA) technical committee 
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meeting on time resolved two- and three-dimensional plasma diag- 
nostics, Nagoya (Japan), 19-22 Nov 1990). In Time resolved two- 
and three-dimensional plasma diagnostics: A collection of papers 
presented at the IAEA technical committee meeting held in 
Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

Effects of relativistic frequency broadening and polarization state 
evolution on the horizontally two-dimensional ECE measurements 
for a reactor-grade tokamak are studied. In order to investigate the 
influence of relativistic frequency broadening, calculations of the ra- 
diation transfer are carried out assuming the relativistic Maxwellian 
distribution function for electrons. It is almost impossible to obtain 
the electron temperature profile in the measurement from the high 
field side for a reactor grade tokamak. In order to investigate the 
polarization evolution, the propagations of ECE through the 
reactor-grade plasma are calculated. The large plasma current 
causes remarkable effects of the Faraday rotation and the elliptiza- 
tion on the two-dimensional ECE measurements. The final 
polarization states are very different from the initial states, 
especially in the off-axis propagation. For the horizontally two- 
dimensional ECE measurements, the sufficient information on the 
polarization states is required. (author). 6 refs, 8 figs. 


11086 (INIS-mf-13738, pp. 37-46) One dimensional multi- 
point Thomson scattering system using a high repetition rate 
Nd: YAG laser and its extension to two or three dimensional 
multipoint measuring system. Narihara, K. (National Inst. for Fu- 
sion Science, Nagoya (Japan)). JIPP-TIIU Group. International 
Atomic Energy Agency, Vienna (Austria). Mar 1991. (CONF- 
9011197—: International Atomic Energy Agency (IAEA) technical 
committee meeting on time resolved two- and three-dimensional 
plasma diagnostics, Nagoya (Japan), 19-22 Nov 1990). In Time re- 
solved two- and three-dimensional piasma diagnostics: A collection 
of papers presented at the IAEA technical committee meeting held 
in Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

We present the design consideration and the performance of the 
28 points 100 Hz repetition rate YAG laser Thomson scattering 
system constructed for the JIPPT-IIU tokamak. An emphasis was 
placed on achieving a high temporal resolution while keeping the 
spatial resolution and accuracy of measurement at a reasonable 
level. The essence of realizing high repetition rate operation (100 
Hz) is to use a bright optical system (fg = 3) and Si-avalanche 
photo diode (APD) detectors with high quantum efficiency (n = 0.8 
at 900 nm), combination of which provides high quality data (accu- 
racy better than 10% at the electron density 1.0 x 10'? cm-%) 
even with a small laser energy (0.5 J) at which the laser can oper- 
ate at a high repetition rate. A small spatial resolution of 1.5 cm 
was realized by stacking 28 polichromators which were made as 
thin as possible with their slits aligned along the 3.7 times magni- 
fied image of the laser beam. The extension of this system to a 
two or three dimensional measuring system is, in principle, quite 
easily realized by arranging laser beam path in two or three dimen- 
sional configuration and preparing a large number of detection 
system. A practical method of obtaining a multi dimensional laser 
beam is to use a set of high power mirrors which steer the laser 
beam. Development of high quality mirrors and appropriate stop 
apertures is a key issue for solving the stray light problem. Use of 
optical fibers is indispensable for transporting the scattered lights 
from the image points to the entrance slits of the polychromators. 
Fabrication of arrayed APD, which seems quite feasible with the 
present technology, is also requisite for detecting a large number 
of light signals. (author). 4 refs, 9 figs. 


11087 (INIS-mf-13738, pp. 47-77) Laser and detector sys- 
tem for LIDAR plasma diagnostics based on Thomson 
scattering measurements. Gol'tsov, A.Yu.; Kolmijsky, A.N.; Koval- 
sky, N.G.; Nizienko, Yu.K.; Pergament, M.I.; Zhuzhukalo, E.V. 
International Atomic Energy Agency, Vienna (Austria). Mar 1991. 
(CONF-9011197—: International Atomic Energy Agency (IAEA) 
technical committee meeting on time resolved two- and three- 
dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 





463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Neodymium-glass laser with output energies between 10 
and 30 Joules in 0.3 nanosecond pulses is able to satisfy the re- 
quirement of about 10 cm for the spatial resolution of the electron 
temperature measurement based on Thomson scattering in the 
ITER experiment. For this purpose a classical laser scheme for a 
LIDAR Thomson scattering system is discussed. The main advan- 
tages in comparison with the direct amplification scheme with large 
aperture active elements are (i) high efficiency, durability, and relia- 
bility, and (ii) lower requirements to the optical elements of the 
system due to the wave front reversal effect. 4 refs, 14 figs, 1 tab. 


11088 (INIS-mf—13738, pp. 78-87) Visible charge exchange 
recombination spectroscopy on TFTR. Stratton, B.C. (Princeton 
Univ., NJ (United States). Plasma Physics Lab.); Fonck, R.J.; 
Jaehnig, K.P.; Schechtman, N.; Synakowski, E.J. International 
Atomic Energy Agency, Vienna (Austria). Mar 1991. Contract DE- 
AC02-76-CHO-3073. (CONF-9011197-: International Atomic 
Energy Agency (IAEA) technical committee meeting on time re- 
solved two- and three-dimensional plasma diagnostics, Nagoya 
(Japan), 19-22 Nov 1990). In Time resolved two- and three- 
dimensional plasma diagnostics: A collection of papers presented 
at the IAEA technical committee meeting held in Nagoya, Japan, 
19-22 November 1990. 463p. Order Number DE94614424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Visible charge exchange recombination spectroscopy is routinely 
used to measure the time evolution of the ion temperature (T;) and 
toroidal rotation velocity (vg) profiles on TFTR. These measure- 
ments are made with the CHERS diagnostic, a fiber-optically 
coupled spectrometer equipped with a two-dimensional photodiode 
array detector which provides both spectral and spatial resolution. 
The instrumentation, data analysis techniques, and examples of T; 
and vg measurements are described. Recently, CHERS has been 
used to perform impurity transport experiments: radial profiles of 
diffusivities and convective velocities for helium and iron have been 
deduced from measurements of the time evolutions of He**+ and 
Fe?* profiles following impurity injection. Examples of these mea- 
surements are given. (author). 12 refs, 8 figs. 


11089 (INIS-mf-13738, pp. 88-97) Measurements of ion 
temperature and plasma rotation profile with charge exchange 
spectroscopy. Ida, K. (National Inst. for Fusion Science, Nagoya 
(Japan)); Hidekuma, S.; Miura, Y.; Mori, M.; Suzuki, N. CHS 
Group; JIPPT-IIU Group; JFT-2M Group. International Atomic 
Energy Agency, Vienna (Austria). Mar 1991. (CONF-9011197—: In- 
ternational Atomic Energy Agency (IAEA) technical committee 
meeting on time resolved two- and three-dimensional plasma diag- 
nostics, Nagoya (Japan), 19-22 Nov 1990). In Time resolved two- 
and three-dimensional plasma diagnostics: A collection of papers 
presented at the IAEA technical committee meeting held in 
Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

A multichannel space resolved visible spectrometer system using 
a CCD detector coupled with an image intensifier has been devel- 
oped to measure the profiles of ion temperature and toroidal and 
poloidal rotation velocity simultaneously, with a time resolution of 
16.7 ms, using charge exchange spectroscopy. These systems 
have been installed in CHS Heliotron/Torsatron device and JIPP T- 
\lU and JFT-2M tokamaks. They have 128 channels in space (0.4 - 
1.5 cm spatial resolution) and 128 channels in spectrum (0.1 - 0.4 
A spectrum resolution). Charge exchange transfer between fully 
ionized carbon and the fast neutrals of NBI heating results in ex- 
cited ions with one more electron per ion. The emission of 
hydrogen-like carbon (C VI n = 7.6 and n = 8.7) is localized at the 
cross-section of the neutral beam line and the line of sight of the 
viewing array. Two sets of viewing optical fiber arrays, one viewing 
a fast neutral beam and the other viewing off the neutral beam 
line, have been arranged to subtract the background radiation. The 
background radiation (cold component) is mostly due to the charge 
exchange reactions between fully ionized impurities and back- 
ground thermal neutrals at the plasma periphery. A reference of 
zero-rotation velocity has been determined by viewing the plasma 
with two arrays in the opposite direction. (author). 11 refs, 9 figs. 
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11090 (INIS-mf-13738, pp. 98-113) Space- and time- 
resolved measurements of atomic hydrogen density in 
high-temperature plasmas. Muraoka, K. (Kyushu Univ., Fukuoka 
(Japan)); Uchino, K.; Kajiwara, T.; Honda, C.; Okada, T.; Maeda, 
M.; Sudo, S.; Kondo, K.; Sano, F.; Obiki, T. Heliotron E Group. In- 
ternational Atomic Energy Agency, Vienna (Austria). Mar 1991. 
(CONF-9011197-: International Atomic Energy Agency (IAEA) 
technical committee meeting on time resolved two- and three- 
dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Space- and time-resolved measurements of atomic hydrogen 
density, together with data on hydrogen penetration velocity and 
electron density fluctuations, yield a consistent picture of hydrogen 
recycling, particle confinement and its correlation with microturbu- 
lence in Heliotron E. (author). 13 refs, 9 figs. 


11091 (INIS-mf—13738, pp. 114-126) Development of a 2 
MeV heavy ion beam probe for TEXT. Connor, K.A. International 
Atomic Energy Agency, Vienna (Austria). Mar 1991. (CONF- 
9011197—: International Atomic Energy Agency (IAEA) technical 
committee meeting on time resolved two- and three-dimensional 
plasma diagnostics, Nagoya (Japan), 19-22 Nov 1990). In Time re- 
solved two- and three-dimensional plasma diagnostics: A collection 
of papers presented at the IAEA technical committee meeting held 
in Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

A 2 MeV Heavy lon Beam Probe diagnostic system is being 
developed for application on the TEXT tokamak which is being up- 
graded to study H-mode operation. We have identified and are 
addressing the critical design issues for this apparatus. Primarily, 
these involve maintaining substantially higher voltages on larger 
surfaces in vacuum. Recent measurements using the beam probes 
on TEXT (500 keV) and ATF (160 keV) have demonstrated new 
capabilities that will be exploited with the new system for TEXT. 
We have, for example, extended our understanding of potential 
and density fluctuation measurements and have been making mea- 
surements of the fluctuating magnetic field produced by coherent 
MHD activity. The latter results have finally demonstrated the prac- 
tical sensitivity of this diagnostic technique to plasma produced 
magnetic fields, as predicted by Hickok and Jobes in the late 
1960s. (author). 11 refs, 6 figs. 


11092 (INIS-mf-13738, pp. 127-135) Spatial-temporal mea- 
surements of plasma parameters by heavy ion beam probe on 
T-10 tokamak. Meinikov, A.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii); Krupnik, L.I.; Nedzelsky, 1.S. 
International Atomic Energy Agency, Vienna (Austria). Mar 1991. 
(CONF-9011197—: International Atomic Energy Agency (IAEA) 
technical committee meeting on time resolved two- and three- 
dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A brief report is given about the installation of a Heavy lon Beam 
Probe (HIBP) system, using Cesium ions with energies up to 400 
keV for the purpose of temporal and spatial resolution of plasma 
parameter measurements. Preliminary results of the plasma den- 
sity profile are also given. 2 refs, 5 figs. 


11093 (INIS-mf-13738, pp. 136-145) An alkaline-earth beam 
probe spectroscopy for electric and magnetic fields measure- 
ment. Katsumata, |. (Osaka City Univ. (Japan). Faculty of 
Engineering). International Atomic Energy Agency, Vienna (Aus- 
tria). Mar 1991. (CONF-9011197-: International Atomic Energy 
Agency (IAEA) technical committee meeting on time resolved two- 
and three-dimensional plasma diagnostics, Nagoya (Japan), 19-22 
Nov 1990). In Time resolved two- and three-dimensional plasma di- 
agnostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
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463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new diagnostic is proposed for the measurement of both the 
electric and the magnetic fields in a hot, dense plasma confined in 
an intense magnetic field of the order of T. The method is a combi- 
nation of a high energy alkaline-earth beam and a laser induced 
fluorescence spectroscopy (LIFS), because either of their atoms or 
singly charged ions have so called resonance lines in visible or ul- 
traviolet region. At the primary injection, the probe beam is used in 
the atomic form to avoid the effect of the plasma confining mag- 
netic field on the probe beam as much as possible. The beam is 
then transformed into the singly charged ion beam by the electron 
impact ionization in the plasma. At the measuring point, the singly 
charged ion beam plays a leading role. The electric field and the 
magnetic fields are measured through the Doppler shift and 
through the Zeeman effect of a resonance line of ion, respectively. 
The use of the light as the information carrier is also to avoid the 
effect of the magnetic field. In addition, the LIFS raise the sensitiv- 
ity of the measurement substantially. The density-depth product of 
measurable plasma is estimated to be from 2x10'*/cm?@ in the case 
of Ba beam to somewhat above 10'5/cm* by a Mg beam each 
having an energy of 100keV and an intensity of 100 yu A, respec- 
tively. The R and D of an actual measuring system using a Ba 
beam is in progress. In addition to a simplified view of the new 
method, the present state of the preparation of the Ba atomic 
beam is presented. (author). 2 refs, 7 figs, 1 tab. 


11094 (INIS-mf-13738, pp. 146-158) Frequency modulated 
broadband reflectometer for the spatially resolved density pro- 
file and fluctuation measurements. Fukuda, T. (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Matsumoto, H.; Konoshima, S.; Doyle, E.J.; 
Peebles, W.A.; Luhmann, N.C. Jr.; Burrell, K.H.; Simonen, T.C. In- 
ternational Atomic Energy Agency, Vienna (Austria). Mar 1991. 
Contract DE-ACO3-89ER51114. (CONF-9011197—: International 
Atomic Energy Agency (IAEA) technical committee meeting on time 


resolved two- and three-dimensional plasma diagnostics, Nagoya 
(Japan), 19-22 Nov 1990). In Time resolved two- and three- 
dimensional plasma diagnostics: A collection of papers presented 
at the IAEA technical committee meeting held in Nagoya, Japan, 


19-22 November 1990. 4638p. Order Number DE94614424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

As an alternative approach of the conventional multichannel 
reflectometry, a unique frequency modulation technique is intro- 
duced, which can provide detailed fluctuation profiles. Concerning 
the H-mode transition physics, application of this exploratory tech- 
nique has successfully enabled the detailed investigations on the 
suppression depth of turbulent fluctuations in the DIII-D tokamak. 
As to the density profile determination, heterodyne X-mode reflec- 
tometric system with feed-forward technique has been developed 
for the JT-60 Upgrade. In this rudimentary system, the full band- 
width (110-170 GHz) of two BWO frequencies are swept in 200 ys 
to dramatically increase the spatial data points up to 4,000 over 
80% of the plasma cross section. Limitations intrinsic to the reflec- 
tometric measurement due to the frequency stability of the source 
oscillator, internal magnetic field, relativistic effect, and turbulent 
fluctuations are also described in this paper. (author). 8 refs, 8 figs. 


11095 (INIS-mf-13738, pp. 159-172) Current profile recon- 
struction in large tokamaks via dual-polarization reflectometry 
and magnetic diagnostic. Kuznetsov, Yu.K.; Pavlichenko, O.S. In- 
ternational Atomic Energy Agency, Vienna (Austria). Mar 1991. 
(CONF-9011197-—: International Atomic Energy Agency (IAEA) 
technical committee meeting on time resolved two- and three- 
dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The results of a numerical investigation on current profile (char- 
acterized by inductance) reconstruction with account of errors of 
magnetic field measurements via dual-polarization reflectometry 
and magnetic diagnostics are discussed briefly. 2 refs, 8 figs. 
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11096 (INIS-mf-13738, pp. 173-180) Current profile mea- 
surement techniques on PBX-M. Kaita, R. (Princeton Univ., NJ 
(United States). Plasma Physics Lab.); Kugel, H.W.; Powell, E.T.; 
Roberts, D.W.; Fonck, R.J.; Gammel, G.M.; Levinton, F.M. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Mar 1991. Contract 
DE-AC02-76-CHO3073. (CONF-9011197-: International Atomic 
Energy Agency (IAEA) technical committee meeting on time re- 
solved two- and three-dimensional plasma diagnostics, Nagoya 
(Japan), 19-22 Nov 1990). In Time resolved two- and three- 
dimensional plasma diagnostics: A collection of papers presented 
at the IAEA technical committee meeting held in Nagoya, Japan, 
19-22 November 1990. 463p. Order Number DE94614424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Knowledge of the current density profile, j(r), and the safety fac- 
tor, q(r) is important for the understanding of plasma equilibrium, 
stability, and confinement. Two of the techniques for obtaining this 
information, developed on the Princenton Beta Experiment- 
Modification (PBX-M), have demonstrated their utility under a 
variety of plasma conditions. Motional Stark Effect (MSE) polarime- 
try involves the spectroscopic analysis of the polarized emission 
from a diagnostic neutral beam for obtaining the pitch angle distri- 
bution of the internal magnetic field. Internal plasma shapes have 
been determined with an X-ray pinhole camera, from which values 
of central q have been deduced. Plans for modifying and upgrad- 
ing these systems include additional spatial channels for the MSE 
diagnostic, and the replacement of the phosphor screen and image 
reducer on the soft X-ray pinhole camera with a hard X-ray imag- 
ing tube. The latter will be particularly useful for determining 
suprathermal electron distributions during profile control experi- 
ments with lower hybrid current drive. (author). 5 refs, 8 figs. 


11097 (INIS-mf-13738, pp. 181-190) Magnetic fluctuation 
measurement in Heliotron E. Zushi, H. (Kyoto Univ., Uji (Japan). 
Plasma Physics Lab.); Harada, M. Intemational Atomic Energy 
Agency, Vienna (Austria). Mar 1991. (CONF-9011197—: Interna- 
tional Atomic Energy Agency (IAEA) technical committee meeting 
on time resolved two- and three-dimensional plasma diagnostics, 
Nagoya (Japan), 19-22 Nov 1990). In Time resolved two- and 
three-dimensional plasma diagnostics: A collection of papers pre- 
sented at the IAEA technical committee meeting held in Nagoya, 
Japan, 19-22 November 1990. 463p. Order Number DE94614424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Pressure-driven MHD instabilities Heliotron E were studied by 
shifting the vacuum magnetic axis outward (A, > 0) or inward (A, 
< 0), and/or applying an additional toroidal field additively or sub- 
tractively. The global stability aspects of experimental results are 
consistent with the theoretical predictions using the ideal and resis- 
tive MHD model based on the stellarator expansion approximation. 
Stability improvement was obtained for the 6(0) <= 1% regime in 
case where the additive toroidal field was (3-8)% of the toroidal 
component from the helical coils for -2 cm < A, < 0 cm. It is be- 
lieved that the pressure profile due to toroidal field effect was 
unintentionally adjusted to improve stability instead of the magnetic 
hill. For higher beta G(0) > 2-3%. It was found that the m = 1/n = 1 
mode associated with the slash-l = 1 rational surface became 
strongly unstable, which may limit the central beta value. Strong 
coherence was also observed between B-tilde, (m = 1 /n = 1) and 
n-tilde | (m = 1 /n = 1). (author). 10 refs, 10 figs. 


11098 (INIS-mf-13738, pp. 191-200) How to measure mag- 
netic turbulence by Thomson Scattering. Haas, F.A. (AEA 
Fusion, Culham (United Kingdom)); Evans, D.E. International 
Atomic Energy Agency, Vienna (Austria). Mar 1991. (CONF- 
9011197-: International Atomic Energy Agency (IAEA) technical 
committee meeting on time resolved two- and three-dimensional 
plasma diagnostics, Nagoya (Japan), 19-22 Nov 1990). In Time re- 
solved two- and three-dimensional plasma diagnostics: A collection 
of papers presented at the IAEA technical committee meeting held 
in Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 
Thomson scattering is proposed as a diagnostic for magnetic 
turbulence in tokamak plasma. By choosing the incident beam po- 
larization parallel to the local mean magnetic field B-barp, and 
observing scattered radiation in the plane of polarization perpendic- 
ular to B-barg through a suitable polarizer, a signal depending on 





magnetic field fluctuations alone is isolated. The ratio of this signal 
to that from density fluctuations measured conventionally is about 
(Wee /W)? (AB/Bo)* /(Ane /Neo)*. (author). 4 refs, 4 figs. 


11099 (INIS-mf-13738, pp. 232-292) Space-time tomogra- 
phy problem for plasma diagnostics. Dnestrovskii, Yu.N. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii); 
Lyadina, E.S.; Savrukhin, P.V. International Atomic Energy Agency, 
Vienna (Austria). Mar 1991. (CONF-9011197—: International Atomic 
Energy Agency (IAEA) technical committee meeting on time re- 
solved two- and three-dimensional plasma diagnostics, Nagoya 
(Japan), 19-22 Nov 1990). In Time resolved two- and three- 
dimensional plasma diagnostics: A collection of papers presented 
at the IAEA technical committee meeting held in Nagoya, Japan, 
19-22 November 1990. 463p. Order Number DE94614424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new approach to the tomography data processing in tokamak 
is proposed. Combined space-time procedure allows to reconstruct 
a_ self-consistent space-time plasma distribution. A regularized 
method uses an optimal adaptive filtration procedure on large 
spatial-temporal statistical base. It allows to increase the recon- 
struction accuracy in comparison with any techniques in separate 
time cross-sections. The use of spline fitting in time ensures the 


smooth temporal evolution of the reconstructed image. (author). 18 
refs, 27 figs. 


11100 (INIS-mf-13738, pp. 293-298) Numerical optimiza- 
tions of plasma image reconstructions with sparse-data 
computer tomography. Iwama, N. (Nagoya Univ., Nagoya 
(Japan). Dept. of Electrical Engineering). International Atomic 
Energy Agency, Vienna (Austria). Mar 1991. (CONF-9011197-: In- 
ternational Atomic Energy Agency (IAEA) technical committee 
meeting on time resolved two- and three-dimensional plasma diag- 
nostics, Nagoya (Japan), 19-22 Nov 1990). In Time resolved two- 
and three-dimensional plasma diagnostics: A collection of papers 
presented at the IAEA technical committee meeting held in 
Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

Several regularization methods of plasma image reconstructions 
using sparse data are discussed and tested. The underlying inte- 
gral equation to be solved is the Fredholm equation of the first 
kind, which makes such regularization necessary because of the 


instability of the solution against short-wavelength perturbations. 6 
refs, 3 figs. 


11101 (INIS-mf—-13738, pp. 299-308) Profile reconstruction 
of high spatial and temporal resolution from impertect chordal 
data. Schlueter, J. (Association Euratom-Kernforschungsanlage 
Juelich (Germany). Inst. fuer Plasmaphysik); Soltwisch, H.; Zhao, 
Q.C. International Atomic Energy Agency, Vienna (Austria). Mar 
1991. (CONF-9011197—: International Atomic Energy Agency 
(IAEA) technical committee meeting on time resolved two- and 
three-dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Modern optimization procedures will improve largely the quality 
of profile reconstruction from noise data. However, the minimization 
of errors in the chordal input data should have priority. For ohmi- 
cally heated discharges in the TEXTOR tokamak with regular 
sawtooth activity, several methods are used to provide sets of 
nearly noisefree data from multichord diagnostics like interferome- 
try, polarimetry, or SXR-emission analysis. (1) Signal components 
that are not correlated with the sawtooth phase are eliminated by 
forming a coherent average of a large number of sawteeth. (2) 
Signals from highly reproducible plasmas positioned at slightly dif- 
ferent major radii are combined to increase the virtual number of 
diagnostic chords. (3) A relative calibration of the SXR-detector 
channels is enabled by this horizontal displacement of the plasma 
column. The benefits of these procedures are demonstrated by 
measurements of the sawtooth modulation of the current density 
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and of the Shafranov shift. The generally assumed identity of sur- 
faces with constant SXR-emission and magnetic flux surfaces is 
reexamined. (author). 3 refs, 10 figs. 


11102 (INIS-mf—13738, pp. 309-319) Determination of toka- 
mak plasma behaviour and parameters from tomographic 
analysis of soft x-ray camera data. Gill, R.D. (Commission of the 
European Communities, Abingdon (United Kingdom). JET Joint Un- 
dertaking); Edwards, A.; Pasini, D.; Wolfe, S. International Atomic 
Energy Agency, Vienna (Austria). Mar 1991. (CONF-9011197-: In- 
ternational Atomic Energy Agency (IAEA) technical committee 
meeting on time resolved two- and three-dimensional plasma diag- 
nostics, Nagoya (Japan), 19-22 Nov 1990). In Time resolved two- 
and three-dimensional plasma diagnostics: A collection of papers 
presented at the IAEA technical committee meeting held in 
Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

The equipment (consisting of two soft-X-ray cameras and a set 
of diffused silicon detectors), the data processing system, and the 
computerized tomography for the study of sawtooth oscillations in 
the JET tokamak are described. Comparisons are given between 
the tomographic reconstructions and simulated (Kadomtsev and 
convection) model data. Also discussed are results on the develop- 
ment of “snakes” (i.e., thin regions of long-lived elevated plasma 
density) due to pellet injection. From the tomographically inverted 
profiles the impurity profiles and diffusion coefficients are obtainable 
in the case when one plasma impurity is dominant. 13 refs, 10 figs. 


11103 (INIS-mf-13738, pp. 320-329) The x-ray imaging 
diagnostics on Alcator C-MOD. Granetz, R.; Irby, J.; Wang, L. In- 
ternational Atomic Energy Agency, Vienna (Austria). Mar 1991. 
(CONF-9011197—: International Atomic Energy Agency (IAEA) 
technical committee meeting on time resolved two- and three- 
dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Two separate x-ray imaging systems will be installed on Alcator 
C-MOD; a set of photodiode arrays in a poloidal cross-section for 
tomography and a tangentially-viewing 2-D camera. The tomo- 
graphic imaging system consists of five linear photodiode arrays, 
each array containing 38 detectors, for a total of 190 channels. Slit 
apertures and fixed beryllium filters (50 um) result in the usual 
‘fan’-shaped chord projections. The detectors and associated signal 
cabling are ultra-high vacuum compatible, enabling installation of 
the arrays on the interior wall of the vacuum chamber. Recon- 
structed images will have a radial resolution of Ar/a < 0.1 and a 
poloidal resolution of at least m = 4. All of the channels can be si- 
multaneously digitized at rates up to 100 kHz. The 2-D camera 
system uses pinhole apertures and foil filters to project an x-ray 
image onto a thin scintillating surface (CdWO,) deposited on the 
vacuum side of a fiber-optic faceplate. The visible image is 
optically coupled by a coherent fiber bundle to a standard MCP- 
intensified CCD camera. 64 frames at rates up to 250 Hz can be 
recorded during a discharge. Several different foil filters and pin- 
hole sizes can be selected remotely, which permits imaging in 
different spectral ranges. Information from the two different x-ray 
imaging systems can be used to check for self-consistency of both 
the data and the reconstruction algorithms. (author). 7 refs, 7 figs. 


11104 (INIS-mf—13738, pp. 330-342) Reconstruction of ECE 
and x-ray signals on TFTR. Nagayama, Y. (Princeton Univ., NJ 
(United States). Plasma Physics Lab.); McGuire, K.; Cavallo, A.; 
Fredrickson, E.D.; Janos, A.; Taylor, G. International Atomic 
Energy Agency, Vienna (Austria). Mar 1991. Contract DE-AC02-76- 
CHO-3073. (CONF-9011197—: International Atomic Energy Agency 
(IAEA) technical committee meeting on time resolved two- and 
three-dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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Reconstruction techniques have been developed to obtain 2-D 
images of high 6 plasmas by taking advantage of the large toroidal 
rotation velocity of the plasma on TFTR. A 20 channel grating poly- 
chromator measures the electron cyclotron emission (ECE) profile, 
from which a local electron temperature profile is obtained on the 
mid plane of the plasma. A 2-D image of the electron temperature 
is reconstructed with the assumption of rigid poloidal rotation. Two 
X-ray cameras view the plasma from vertical and horizontal ports. 
The X-ray tomography is performed using the Fourier-Bessel ex- 
pansion technique. The Shafranov shift, which is large in high 6 
plasmas, is taken into account in both reconstructions. The tech- 
niques are tested numerically by analyzing m = 1/n 1 structures 
with a circular hot spot. The 2-D X-ray tomography without rotation 
cannot reconstruct the circular hot spot, however, the images re- 
produced from the source function by the different reconstruction 
techniques using the assumption of rotation give satisfactory 
results. Using the imaging techniques, sawtooth oscillations are in- 
vestigated. The observed features are basically consistent with the 
reconnection model. It is observed that the reconstructed X-ray im- 
age is different from the ECE image in the final crash phase. Using 
both X-ray and ECE reconstructions, we can study sawteeth in 
more detail. These imaging techniques are very powerful tools for 
understanding MHD phenomena on TFTR. (author). 12 refs, 9 figs. 


11105 (INIS-mf-13738, pp. 343-349) Study of imaging for x- 
ray and spectroscopic diagnostics in the tandem mirror 
GAMMA 10. Yamaguchi, N. (Tsukuba Univ., Ibaraki (Japan). 
Plasma Research Center); Cho, T.; Hirata, M.; Takahashi, E.; 
Kiwamoto, Y.; Miyoshi, S.; Kondoh, T.; Aoki, S.; Maezawa, H. In- 
ternational Atomic Energy Agency, Vienna (Austria). Mar 1991. 
(CONF-9011197-: International Atomic Energy Agency (IAEA) 
technical committee meeting on time resolved two- and three- 
dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

X-ray measurements form key diagnostic tools in fusion plasmas. 
Spatial, temporal and energy resolution is required. In particular, 
X-ray imaging is important to obtain the spatial resolution of high- 
energy electrons. Because of their compactness, sensitivity to 
photons over a wide energy range, high gain and high degree of 
immunity to magnetic fields, MCPs (Microchannel Plates) have 
often been used as two-dimensional X-ray detectors. Imaging de- 
vices using MCPs have been installed in the tandem mirror device 
GAMMA10. X-rays from hot electrons have a continuous spectrum 
beyond 100 keV. Most of the information on the detection efficiency 
of MCPs has been obtained only at discrete energies using X-ray 
tubes or radio isotopes. The dependence of the MCP response on 
the angle of incidence has not been investigated thoroughly either. 
Therefore, it is necessary to accumulate of MCP detection charac- 
teristics for X-rays over a wide and continuous energy range and 
for various angles of incidence. Therefore, calibration of an MCP 
was performed in this work by using synchrotron radiation, thereby 
establishing the current response curve of the MCP between 0.06 
and 82 keV for six different beam lines. The dependence on angle 
of incidence has also been investigated. 18 refs, 7 figs. 


11106 (INIS-mf-13738, pp. 350-360) X-ray tomography and 
potential studies in GAMMA 10. Cho, T. (Tsukuba Univ., Ibaraki 
(Japan). Plasma Research Centre); Hirata, M.; Takahashi, E. Inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1991. 
(CONF-9011197—: International Atomic Energy Agency (IAEA) 
technical committee meeting on time resolved two- and three- 
dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 


Relation between electron behaviours and plasma potentials is 
investigated using X-ray tomographic reconstruction techniques; 
such temporal and spatial measurements are essential to plasma 
confinement studies. In this paper, the first application of two sets 
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of 50-channel microchannel plates has been carried out using their 
detailed calibration data as a function of X-ray energy and incident 
angle. In the thermal barrier region, axisymmetric 60-keV hot elec- 
trons and an axisymmetric potential profile with heavy ion (Au 
deg.) beam probes are observed to be peaked on the magnetic 
axis. These are found to be desirable for the formation of the ther- 
mal barrier potential in the core plasmas as well as for a good 
plasma confinement because of avoiding the formation of a local- 
ized anisotropic electric field, which may enhance a radial 
nonambipolar transport. Furthermore, a combination of such spatial 
X-ray diagnostics and X-ray energy spectrum observations solves 
the potential formation mechanism in the plug region. The first ob- 
servation of a plateau-shaped plug electron velocity distribution 
function has been carried out; this result is consistent with Cohen's 
strong electron cyclotron heating theory. A drastic improvement in 
an ion confinement time is, in turn, found due to the formation of 
these kV-range plug potentials by using temporally and spatially re- 
solved end-loss-ion analysers. (author). 22 refs, 9 figs. 


11107 (INIS-mf—13738, pp. 361-368) Sawtooth analysis by 
SXR computer tomography on WT-3. Hanada, K. (Kyoto Univ. 
(Japan). Faculty of Science); Ogura, K.; lida, M. International 
Atomic Energy Agency, Vienna (Austria). Mar 1991. (CONF- 
9011197—: International Atomic Energy Agency (IAEA) technical 
committee meeting on time resolved two- and three-dimensional 
plasma diagnostics, Nagoya (Japan), 19-22 Nov 1990). In Time re- 
solved two- and three-dimensional plasma diagnostics: A collection 
of papers presented at the IAEA technical committee meeting held 
in Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

Soft X-rays (SXR) emitted from the Wt-3 tokamak are measured 
by three detector arrays, and these experimental data are recon- 
structed to 2-D SXR emissivity distribution by a technique of 
computer tomography (CT). Numerical simulation results show that 
the data from three or more sets of detector arrays are required to 
distinguish Kadomtsev'’s model from quasi-interchange (Wesson's) 
model, further the noise amplitude must by less than 1.5% of the 
signal. Sawtooth oscillations (STOs) are classified into 4 types 
according to the waveform, and into 2 types according to the re- 
constructed images. The results of CT indicate that STO with large 
precursor oscillations crashes slowly and is like Kadomtsev's 
model. STO without precursor crashes quickly and is like Wesson's 
model. The crash time agrees with the reconnection time (+ 20 
us). 8 refs, 7 figs. 


11108 (INIS-mf-13738, pp. 369-376) Poloidal CT system for 
visible light emission with CCD linear image sensor array. 
Oda, Y. (Nagoya Univ., Nagoya (Japan). Dept. of Electrical Engi- 
neering); Uesugi, Y.; Hodo, H.; Takamura, S. International Atomic 
Energy Agency, Vienna (Austria). Mar 1991. (CONF-9011197—: In- 
ternational Atomic Energy Agency (IAEA) technical committee 
meeting on time resolved two- and three-dimensional plasma diag- 
nostics, Nagoya (Japan), 19-22 Nov 1990). In Time resolved two- 
and three-dimensional plasma diagnostics: A collection of papers 
presented at the IAEA technical committee meeting held in 
Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 
Tomographic reconstruction of visible light emission have been 
carried out in the HYBTOK-II tokamak (R=40 cm, a=11 cm, |p=15 
kA). By employing an image sensor of a charge coupled device 
(CCD) we have developed a simple poloidal computer tomography 
(CT) system with high time and spatial resolution. Five CCD linear 
image sensors are placed in the same poloidal cross-section to ob- 
tain the chord averaged emission. Each CCD image sensor has 
2048 pixels with a FWHM sensitivity region between \=420~870 
nm approximately. Signals from 512 pixels of each CCD detector 
are converted into 8 bit digital data and stored on a frame memory. 
Interference filters are employed to separate the visible light emis- 
sion with a specific wavelength. Present 5 channel poloidal CT 
system has a time resolution of 300 psec and a spatial resolution 
of about 8 mm at the plasma center. In the HYBTOK-II tokamak 
the intensity profiles of the visible light emission during the ergodic 
magnetic limiter (EML) experiment were obtained and an enhance- 
ment of the particle transport by EML was observed with poloidal 
CT measurement. This CT measurement will be applied to study 





the particle transport in the limiter bias and electron beam injection 
experiments. (author). 6 refs, 5 figs, 2 tabs. 


11109 (INIS-mf-13738, pp. 377-386) A cost function opti- 
mization technique for the tomographic analysis of tokamak 
equilibria. Durst, R.D. (AEA Fusion, Culham (United Kingdom)). 
International Atomic Energy Agency, Vienna (Austria). Mar 1991. 
(CONF-9011197—: International Atomic Energy Agency (IAEA) 
technical committee meeting on time resolved two- and three- 
dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Analysis of the flux surface geometry via soft x-ray tomography 
is a potentially valuable technique for the experimental determina- 
tion of safety factor profiles in noncircular tokamak discharges. 
However, the noise sensitivity of direct tomographic inversions 
introduces unacceptable errors in the determination of the flux sur- 
face geometry, especially near the magnetic axis. The introduction 
of a priori information via modelling can greatly reduce this effect. A 
technique is presented for fitting model solutions to chord averaged 
experimental data via minimization of an appropriate cost function. 
It is planned to apply this technique to the highly elongated plas- 
mas in COMPASS-D where it is expected to yield q(r) with typical 
errors of about 10-15% on axis. (author). 11 refs, 4 figs. 


11110 (INIS-mf-13738, pp. 387-396) Tomographic analysis 
of data from the JET neutron profile monitor to deduce the 2-D 
spatial and temporal evolution of neutron emissivity. Marcus, 
F.B. (Commission of the European Communities, Abingdon (United 
Kingdom). JET Joint Undertaking); Gill, R.; Jarvis, O.N.; Smeulders, 
P.; Sadler, G.; Belle, P. van; Adams, J.M.; Watkins, N. International 
Atomic Energy Agency, Vienna (Austria). Mar 1991. (CONF- 
9011197—: International Atomic Energy Agency (IAEA) technical 
committee meeting on time resolved two- and three-dimensional 
plasma diagnostics, Nagoya (Japan), 19-22 Nov 1990). In Time re- 
solved two- and three-dimensional plasma diagnostics: A collection 
of papers presented at the IAEA technical committee meeting held 
in Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

Measurements from the JET neutron profile monitor are ana- 
lyzed tomographically to deduce the two-dimensional spatial 
distribution of neutron emissivity and its temporal evolution. The 
most dramatic change in the emissivity profile is produced by a 
sawtooth crash. The profiles before and after a sawtooth crash are 
determined and changes in their characteristics, such as width and 
amplitude, are compared to those deduced from other diagnostics, 
including soft X-rays, electron density interferometers and electron 
cyclotron emission. The drop in the central neutron emissivity can 
be much larger than that obtained from the integrated global neu- 
tron emission, and hollow emissivity profiles are produced. The 
observed inversion radius is the same on neutron, soft X-ray, and 
electron temperature profiles. This hollow profile can be understood 
by observations of the soft X-ray emissivity on the fastest time- 
scale. A major theme of this paper is that much more information 
and understanding can be gained if several diagnostics are used 
together, with their different resolutions, time-scales and physical 
properties measured. (author). 12 refs, 5 figs. 


11111 (INIS-mf-13738, pp. 397-414) Coded imaging tech- 
niques for X-rays, charged particles and neutrons in the 
inertial confinement fusion. Yamanaka, M. (Osaka Univ., Suita 
(Japan). Inst. of Laser Engineering); Miyanaga, N.; Yamanaka, T.; 
Nakai, S. International Atomic Energy Agency, Vienna (Austria). 
Mar 1991. (CONF-9011197—: International Atomic Energy Agency 
(IAEA) technical committee meeting on time resolved two- and 
three-dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

X-ray and particle imaging is very important in the inertial con- 
finement fusion (ICF) research to look at symmetries and evidence 
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of compression and to learn more about implosion dynamics. Imag- 
ing using coded aperture such as Uniformly Redundant Arrays 
(URA) plate and a large pinhole (for penumbral imaging) has been 
developed for X-rays and high energy particles including 3.02 MeV 
protons and 14.1 MeV neutrons. They are brighter than the con- 
ventional pinhole cameras. Multi-URA computed tomography (CT) 
and multi-pinhole camera CT have also been brought into practical 
use for X-rays. (author). 26 refs, 8 figs. 


11112 (INIS-mf-13738, pp. 415-424) Multiple beam gratings 
for 2-D plasma interferometry and scattering studies. Howard, 
J. (Australian National Univ., Canberra, ACT (Australia). Plasma 
Research Lab.); Campbell, A.D.; Cornish, G.; Hamberger, S.M.; 
Sharp, L.E.; Warr, G.B.; Bowden, M.; Falconer, |.S.; James, B.W. 
International Atomic Energy Agency, Vienna (Austria). Mar 1991. 
(CONF-9011197—: International Atomic Energy Agency (IAEA) 
technical committee meeting on time resolved two- and three- 
dimensional plasma diagnostics, Nagoya (Japan), 19-22 Nov 
1990). In Time resolved two- and three-dimensional plasma diag- 
nostics: A collection of papers presented at the IAEA technical 
committee meeting held in Nagoya, Japan, 19-22 November 1990. 
463p. Order Number DE94614424. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We describe two types of multi-channel far-infrared rotating 
diffraction gratings for plasma diagnostic experiments. The scan- 
ning interferometer makes use of a multi-sectored blazed circular 
grating that sequentially diffracts the probing beam through a fan of 
discrete angles. In this case information from distinct spatial chan- 
nels is multiplexed in the time domain. An alternative approach that 
restores continuous time information (at the expense of signal to 
noise ratio) is to simultaneously disperse the beam into a number 
of diffraction orders. Since the Doppler offset (IF frequency) of the 
diffracted beams is proportional to the diffraction order, the spatial 
information is now multiplexed in the frequency domain. In both 
cases multi-channel interferometric data can be obtained using 
only a single laser beam and detector. (author). 7 refs, 8 figs. 


11113 (INIS-mf-13738, pp. 425-430) Vibration-protected 
multi chord optical interferometer for large tokamaks. Bur- 
masov, V.S. (institute of Nuclear Physics, Novosibirsk (Russian 
Federation)); Kruglyakov, Eh.P. International Atomic Energy 
Agency, Vienna (Austria). Mar 1991. (CONF-9011197-: Interna- 
tional Atomic Energy Agency (IAEA) technical committee meeting 
on time resolved two- and three-dimensional plasma diagnostics, 
Nagoya (Japan), 19-22 Nov 1990). In Time resolved two- and 
three-dimensional plasma diagnostics: A collection of papers pre- 
sented at the IAEA technical committee meeting held in Nagoya, 
Japan, 19-22 November 1990. 463p. Order Number DE94614424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An optical arrangement is proposed to counter vibrations in 
interferometry plasma diagnostics. A low level of interference fluc- 
tuations is achieved by equalizing the level of vibrations in every 
arm of the arrangement. 5 refs, 3 figs. 


11114 (INIS-mf-13738, pp. 431-441) Status of text bolome- 
try. He Yexi (Academia Sinica, Hefei (China). Inst. opf Plasma 
Physics); Bravenec, R.V. International Atomic Energy Agency, Vi- 
enna (Austria). Mar 1991. (CONF-9011197-: International Atomic 
Energy Agency (IAEA) technical committee meeting on time re- 
solved two- and three-dimensional plasma diagnostics, Nagoya 
(Japan), 19-22 Nov 1990). In Time resolved two- and three- 
dimensional plasma diagnostics: A collection of papers presented 
at the IAEA technical committee meeting held in Nagoya, Japan, 
19-22 November 1990. 463p. Order Number DE94614424. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is a report on the work of the lead author (He) while 
a visiting scientist at the FRC. It describes calibration of a single 
bolometer array for TEXT. Radiation profiles are presented both at 
and away from the limiter port. Details of the inversion procedure, 
including automatic error analysis, are discussed. Finally, time- 
dependent profiles, as during pellet injection and gas puffs, are 
presented. (author). 10 refs, 8 figs. 


11115 (INIS-mf-13738, pp. 442-448) Detection system for 
runaway electrons. Breizman, B.N. (Institute of Nuclear Physics, 
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Novosibirsk (Russian Federation)); Kruglyakov, Eh.R.; Vyach- 
eslavov, L.N. International Atomic Energy Agency, Vienna 
(Austria). Mar 1991. (CONF-9011197—: International Atomic En- 
ergy Agency (IAEA) technical committee meeting on time resolved 
two- and three-dimensional plasma diagnostics, Nagoya (Japan), 
19-22 Nov 1990). In Time resolved two- and three-dimensional 
plasma diagnostics: A collection of papers presented at the IAEA 
technical committee meeting held in Nagoya, Japan, 19-22 Novem- 
ber 1990. 463p. Order Number DE94614424. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A simple method is proposed for the detection of runaway elec- 
trons by measuring the spectrum of high-frequency oscillations in a 
plasma. The diagnostics is based on the analysis of coherent scat- 
tering of laser radiation. Using a carbon dioxide laser and a 
wavelength of about 10 micrometer, the excitation of Langmuir 
turbulence due to two-stream instability has been observed experi- 
mentally. 7 refs, 2 figs. 


11116 (INIS-mf-13738, pp. 449-453) Ordinary wave refrac- 
tion: A new way to measure the poloidal field distribution in 
tokamaks. Grekov, D.L. (AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst.); Pavlichenko, O.S. International Atomic 
Energy Agency, Vienna (Austria). Mar 1991. (CONF-9011197—: In- 
ternational Atomic Energy Agency (IAEA) technical committee 
meeting on time resolved two- and three-dimensional plasma diag- 
nostics, Nagoya (Japan), 19-22 Nov 1990). In Time resolved two- 
and three-dimensional plasma diagnostics: A collection of papers 
presented at the IAEA technical committee meeting held in 
Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

A new way to measure the poloidal magnetic field profile in toka- 
maks, and thereby the plasma current profile, is proposed, based 
on ordinary wave refraction in the frequency range used for reflec- 
tometry measurements. 7 refs. 


11117 (INIS-mf-13738, pp. 454-463) High speed soft X-ray 
diagnostic system on MTX. Oasa, K. (Japan Atomic Energy Re- 
search Inst., Tokai (Japan)); Ogawa, T.; Hoshino, K.; Odajima, K.,; 
Maeda, H. LLNL MTX Group. International Atomic Energy Agency, 
Vienna (Austria). Mar 1991. Contract W-7405-ENG-48. (CONF- 
9011197—: International Atomic Energy Agency (IAEA) technical 
committee meeting on time resolved two- and three-dimensional 
plasma diagnostics, Nagoya (Japan), 19-22 Nov 1990). In Time re- 
solved two- and three-dimensional plasma diagnostics: A collection 
of papers presented at the IAEA technical committee meeting held 
in Nagoya, Japan, 19-22 November 1990. 463p. Order Number 
DE94614424. Source: OSTI; NTIS (US Sales Only); INIS. 

A high speed soft X-ray measurement system has been devel- 
oped to evaluate the physics of absorption and thermalization 
process of intense short pulse free electron laser (FEL) mi- 
crowaves by the tokamak plasma. The 2 X 10 PIN photo diode 
array is made to use the limited port area effectively. to get a 
strong X-ray signal and to obtain fast response time. The pre- 
amplifier is installed in the backside of the PIN diode array to 
maximize the time response of the system. A time response faster 
than 10MHz and a spatial resolution of about 2.5 cm has been 
obtained. Each diode pair looking at the same radial position is de- 
signed to use various thickness Be filters to get soft X ray energy 
resolution in addition to the spatial resolution. (author). 12 refs. 


11118 (INIS-mf—13744) 8. stellarator workshop: A collec- 
tion of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). Order Number DE94614954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The technical reports in this collection of papers were presented 
at the 8th International Workshop on Stellarators, and International 
Atomic Energy Agency Technical Committee Meeting. They include 
presentations on transport, magnetic configurations, fluctuations, 
equilibrium, stability, edge plasma and wall aspects, heating, diag- 
nostics, new concepts and reactor studies. Refs, figs and tabs. 


11119 


(INIS-mf—13744, pp. 7-15) Overview of the ATF pro- 
gram. Lyon, J.F. (Oak Ridge National Lab., TN (United States)). 
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ATF Group. International Atomic Energy Agency, Vienna (Austria). 
Jul 1991. 556p. (CONF-9105439-: 8. international workshop on 
stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

A few viewgraphs with text are presented that provide a brief 
overview of the ATF program and physics results, in particular on 
neutral beam injection studies and scaling, configuration studies, 
local transport and fluctuation studies. Figs. 


11120 (INIS-mf-13744, pp. 17-20) Observation of damping 
of toroidal rotation due to neoclassical parallel viscosity in He- 
liotron/Torsatron CHS. Ida, K. (National Inst. for Fusion Science, 
Nagoya (Japan)); Yamada, H.; Iguchi, H. International Atomic En- 
ergy Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439—: 
8. international workshop on stellarators, Kharkov (Ukraine), 27-31 
May 1991). In 8. stellarator workshop: A collection of papers pre- 
sented at the IAEA technical committee meeting at Kharkov, 
Ukraine, 27-31 May 1991. Order Number DE94614954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A brief discussion is given of the damping due to the neoclassi- 
cal parallel viscosity of the toroidal rotation in the CHS Heliotron/ 
Torsatron. 12 refs, 2 figs. 


11121 (INIS-mf-—13744, pp. 21-24) Variation of the neoclas- 
sical transport level in the URAGAN-2M torsatron. Beidler, C.D. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Germany)); 
Kisslinger, J.; Rau, F.; Wobig, H.; Shishkin, A.A. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Through variations in the current through the various magnetic 
field coils, the dependence of neoclassical transport on the mag- 
netic field configuration in the Uragan-2M torsatron has been 
studied. 5 figs, 3 refs. 


11122 (INIS-mf—13744, pp. 25-28) lon heat conductivity, ra- 
dial electric fields and CX-losses in the W7-AS stellarator. 
Maassberg, H. (Association Euratom-Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany)); Junker, J.; Kick, M.; Ohlen- 
dorf, W.; Sardei, F.; Zoepfel, S.; Afanasjev, V.1.; Izvozchikov, A.B. 
W7-AS Team; NBI Team; ECRH Group. International Atomic En- 
ergy Agency, Vienna (Austria); Stuttgart Univ. (Germany). Inst. fuer 
Plasmaforschung. Jul 1991. 556p. (CONF-9105439-: 8. interna- 
tional workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A brief experimental analysis of energy and particle balance in 
the Wendelistein 7-AS stellarator is given. 8 refs, 3 figs. 


11123 (INIS-mf-13744, pp. 29-34) lon confinement in the 
advanced toroidal facility. Colchin, RJ. (Oak Ridge National 
Lab., TN (United States)); Isler, R.C.; Lyon, J.F.; Rome, J.A.; 
Wade, M.R.; Thomas, C.E.; Fowler, R.H. International Atomic 
Energy Agency, Vienna (Austria). Jul 1991. 556p. Contract DE- 
AC05-840R21400. (CONF-9105439-: 8. international workshop on 
stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

lon confinement studies in the ATF torsatron are described 
briefly, including Monte Carlo investigations of the slow-down pro- 
cess of highly energetic injected ions. The results of the study 
have been applied to explain the source of the collapse of the 
stored energy observed in low-density plasmas when the density 
approaches the ECH cut-off. Figs. 


11124 (INIS-mf-13744, pp. 35-38) Configurational effects 
on the confinement in W 7AS. Renner, H.; Gasparino, U.; 
Maassberg, H.; Weller, A. W 7AS-Team; NBI-Team; ECRH-Group. 





International Atomic Energy Agency, Vienna (Austria); Association 
Euratom-Max-Planck-institut fuer Plasmaphysik, Garching (Ger- 
many); Stuttgart Univ. (Germany). Inst. fuer Plasmaforschung. Jul 
1991. 556p. (CONF-9105439-—: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of the magnetic field configuration on plasma con- 
finement in the "Advanced Stellarator” Wendeistein-7AS is briefly 
reported on, including discussions on equilibrium and stability, the 
influence of plasma current in the low-beta (ECH) and high-beta 
(NBI) cases, and impurity content. 6 refs, 3 figs. 


11125 (INIS-mf-13744, pp. 39-42) Neoclassical current and 
plasma rotation in helical systems. Nakajima, N. (National Inst. 
for Fusion Science, Nagoya (Japan)); Okamoto, M. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For all three of the relevant regimes the neoclassical particle 
flow, heat flux, plasma current and plasma rotation are examined 
theoretically in helical magnetic field configurations. This is a brief 
summary of the results. 8 refs. 


11126 (INIS-mf-13744, pp. 45-48) Neoclassical transport 
calculations using DKES code for W7-AS. Maassberg, H.; Gas- 
parino, U.; Kuehner, G. W7-AS Team; NBI-Team; ECRH-Group. 
International Atomic Energy Agency, Vienna (Austria); Association 
Euratom-Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many); Stuttgart Univ. (Germany). Inst. fuer Plasmaforschung. Jul 
1991. 556p. (CONF-9105439-—: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

Neoclassical transport theory predictions of ion heat conduction 
and bootstrap current are found to be consistent with experimental 
results in the case of Wendelstein 7-AS. For this device the DE- 
GAS code estimates of the neoclassical particle fluxes agree in the 
higher density regime. Particle balance in NBI discharges is not af- 
fected by tangential NBI. The experimental electron heat transport 
exceeds significantly the neoclassical prediction. Only for low- 
density ECH discharges multiple roots for the radial electric field 
are predicted, while in other cases only the ion root (negative ra- 
dial field) exists. 9 refs, 4 figs. 


11127 


(INIS-mf-13744, pp. 49-51) Monte Carlo transport 
analysis in Torsatron/Heliotron systems. Smirnova, M.S. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.). In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439—: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 


meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

A two-page summary is given of the results of Monte Carlo sim- 
ulations of ion transport in Uragan-2M. 6 refs, 4 figs. 


11128 (INIS-mf-13744, pp. 53-56) On the particle and 
energy balance in Uragan-3 torsatron. Besedin, N.T. (AN Ukrain- 
skoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Kasilov, 
S.V.; Pankratov, |.M.; Pyatak, A.l.; Stepanov, K.N. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For a simplified model of the inhomogeneous plasma cylinder 
with identical ends the energy deposition profiles have been calcu- 
lated and on their ground particle and energy balance in Uragan-3 
torsatron has been analyzed. (author). 4 refs, 4 figs. 
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11129 (INIS-mf-13744, pp. 57-60) Heat transport of a 
current-free plasma in the L-2 stellarator (theory and experi- 
ments). Andryukhina, E.D. (AN SSSR, Moscow (Russian 
Federation). Inst. Obshchej Fiziki); Dyabilin, K.S.; Fedyanin, 0.1. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439-: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The neoclassical and anomalous heat and particle fluxes are 
used in a comparison between theoretical and experimental results 
of heat transport of the L-2 stellarator plasma under current-free 
conditions. 2 refs, 2 figs, 1 tab. 


11130 (INIS-mf-13744, pp. 61-64) Monte Carlo studies of 
transport coefficients for Uragan-2M device. Volkov, Yu.A. (AN 
SSSR, Moscow (Russian Federation). Inst. Prikladnoj Matematiki); 
Shasharina, S.G.; Besedin, N.T.; Pankratov, I.M.; Shishkin, A.A. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439-: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

With the account of the real conductor geometry of the Uragan- 
2M (U-2M) torsatron magnetic system the electron and ion 
diffusion coefficients are studied by Monte-Carlo method for vari- 
ous electric field values and it is shown that they correspond to the 
1/v - regime. (author). 3 refs, 2 figs. 


11131 (INIS-mf-13744, pp. 65-68) Spherical harmonics 
method for calculating neoclassical transport coefficients. 
Volkov, Yu.A. (AN SSSR, Moscow (Russian Federation). Inst. Prik- 
ladnoj Matematiki). International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439-: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In & 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Based on linearization about a Maxwellian, the neoclassical 
fluxes are calculated by an expansion in spherical harmonics. 4 
refs. 


11132 (INIS-mf-13744, pp. 69-73) Neoclassical studies in 
Heliac TJ-Il. Rodriguez Yunta, A. (Associacion EURATOM-CIEMAT 
para Fusion, Madrid (Spain)). International Atomic Energy Agency, 
Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. interna- 
tional workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This is a collection of viewgraphs on neoclassical studies for He- 
liac TJ-Il including neoclassical radial transport of particles and 
energy, and bootstrap currents. Several conclusions on both topics 
are listed. Figs. 


11133 (INIS-mf-13744, pp. 75-78) Peaked density profiles 
and its correlation with toroidal rotation in the compact helical 
system CHS. Iguchi, H. (National Inst. for Fusion Science, Nagoya 
(Japan)); Ida, K.; Yamada, H.; Matsuoka, K.; Okamura, S. CHS 
Group. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 556p. (CONF-9105439-: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 
A brief discussion of the relation between density peaking and 
toroidal rotation in the Compact Helical System (CHS), which is a 
low-aspect-ratio heliotron/torsatron device, is presented, distinguish- 
ing co- and counter-injection neutral beam injection. 5 refs, 3 figs. 


11134 (INIS-mf-13744, pp. 79-83) First results from the ATF 
Heavy lon Beam Probe. Connor, K.A. (Rensselaer Polytechnic 
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inst., Troy, NY (United States)); Aceto, S.C.; Schwelberger, J.G.; 
Zielinski, J.J.; Glowienka, J.C.; Carnevali, A.; Okada, H. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. 
(CONF-9105439-: 8. international workshop on_ stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The Heavy lon Beam Probe on ATF is now operating on a regu- 
lar basis. Data is being obtained on electric potential profiles and 
electron density fluctuations. Other measurements, such as electric 
potential fluctuations and magnetic fluctuations are also under in- 
vestigation. With a few exceptions, measurements have been 
made on electron cyclotron heated plasmas only. A comparison of 
the results obtained thus far with HIBP measurements on toka- 
maks and other toroidal devices show several characteristics 
unique to stellarators. Some have to do with the capabilities of the 
diagnostic itself while most involve differences in confinement 
physics. (author). Figs 


11135 (INIS-mf-13744, pp. 85-88) Probability of parti- 
cle collissionless trapping/detrapping. Sidorenko, I.N. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.). In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439-: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8 stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

Analytical formulas of collisionless transition probabilities be- 
tween the classes of locally passing particles and helically trapped 
particles in magnetic configurations with complicated harmonic 
spectra are derived. Radial electric field effects are taken into ac- 
count, and conclusions are made about the fraction of trapped 
particles in URAGAN-2M, ATF-1, HELIOTRON-E and CHS configu- 
rations. The electric field at minimum trapped-particle fraction is 
also given. 3 refs, 5 figs. 


11136 (INIS-mf-13744, pp. 103-106) Perturbation field 
experiments in CHS. Okamura, S. (National Inst. for Fusion Sci- 
ence, Nagoya (Japan)); Matsuoka, K.; Iguchi, H.; Ida, K.; Yamada, 
H.; Nishimura, K.; Peranich, L. CHS Group. International Atomic 
Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Large island formation near the plasma centre is observed not to 
affect the electron temperature profile in the core while the plasma 
total energy changes significantly presumably due to boundary ef- 
fects. It is noted that the profile of plasma density is very hollow in 
the magnetic field configuration used here, making the pressure 
profile very flat over nearly the entire cross section. The effect of 
field perturbations on total energy disappears in the limiter configu- 
ration. The presence of a limiter increases the plasma energy. This 
means that the limiter does not simply scrape off boundary plasma 


but prevents the degrading of confinement in the boundary due to 
the perturbation in the field. 4 figs. 


11137 (INIS-mf-13744, pp. 107-110) Effect of magnetic is- 
lands produced by external perturbations on the plasma 
confinement in TU-Heliac. Watanabe, H. (Tohoku Univ., Sendai 
(Japan). Dept. of Nuclear Engineering); Kitajima, S.; Takayama, M.; 
Zama, T. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 556p. (CONF-9105439—: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 
Recent experimental results of TU-Heliac are presented. The first 
is a preliminary experimental result of the effect of magnetic 
islands on the plasma confinement. The second is a result con- 
cerning to dependence of the plasma confinement on the vertical 
fields. TU-Heliac is a small size standard heliac. Main device pa- 
rameters are listed in Table 1. (author). 2 refs, 6 figs, 1 tab. 
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11138 (INIS-mf-13744, pp. 111-114) Confinement improve- 
ment of NBIi plasmas in Heliotron E by magnetic configuration 
control. Sano, F. (Kyoto Univ., Uji (Japan). Plasma Physics Lab.); 
Sudo, S.; Zushi, H. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439-: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Magnetic configuration control on confinement of NBl-heated 
Heliotron-E plasmas is briefly discussed. To improve confinement 
of NBI-heated Heliotron E plasmas, magnetic configuration control 
was studied with special regard to particle and energy (including 
fast ion energy) transport. The configuration was controlled by 
varying the ratios of the toroidal field strength divided by the helical 
field strength, and the vertical field strength divided by the helical 
field strength. Such variations cause only very limited change in 
the electron temperature profile. Although local particle and energy 
transport vary with the field configuration, the global particle and 
energy confinements are somewhat similar. Thus far, Heliotron-E 
NBi-heated plasmas indicate no density profile dependence of the 
global energy confinement time. Profile shaping does not directly 
seem to improve the electron thermal diffusivity, but the latter is 
improved by the application of a small toroidal magnetic field caus- 
ing an inward shift of the magnetic axis. The beneficial effect of an 
inward magnetic axis shift of 2 cm on the thermal ion diffusivity 
seems connected with the drift optimization scenario for improving 
the degree of helical symmetry. The correlation between the ob- 
served fast-ion loss time and the predicted loss-cone area was 
found to be good, providing evidence of the importance of restoring 
the helical symmetry for confining trapped fast ions. 6 refs, 4 figs. 


11139 (INIS-mf-13744, pp. 127-130) Magnetic field pertur- 
bations effect on particle motion in Torsatron/Heliotron 
systems. Smirnova, M.S. (AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst.); Shishkin, A.A. International Atomic En- 
ergy Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439—: 
8. international workshop on stellarators, Kharkov (Ukraine), 27-31 
May 1991). In 8. stellarator workshop: A collection of papers pre- 
sented at the IAEA technical committee meeting at Kharkov, 
Ukraine, 27-31 May 1991. Order Number DE94614954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The influence of magnetic field ripple on particle orbits and trap- 


ping is discussed briefly for torsatron/heliotron systems. 6 refs, 7 
figs. 


11140 (INIS-mf-13744, pp. 131-134) Neutral gas and parti- 
cle transport study on the W7-AS stellarator. Sardei, F.; 
Ringler, H.; Grigull, P.; Dodhy, A.; Kuehner, G.; Maassberg, H.; 
Penningsfeld, F.P. W7-AS Team; NBI Team; ECRH Group. Interna- 
tional Atomic Energy Agency, Vienna (Austria); Association 
Euratom-Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many); Stuttgart Univ. (Germany). Inst. fuer Plasmaforschung. Jul 
1991. 556p. (CONF-9105439-: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The particle transport in Wendelstein 7-AS is investigated by 
coupling DEGAS code simulations with H/subo/emissions mea- 
sured at different toroidal positions. The results suggest that the 
perpendicular diffusion coefficient at the last closed magnetic sur- 
face varies as the inverse square root of the local plasma density 
for both NBI and ECRH heating methods and independent of the 
limiter aperture. The values of this coefficient are by factors be- 
tween 2 and 5 lower than Bohm. 7 refs, 3 figs. 


11141 (INIS-mf-13744, pp. 135-175) Progress on the stel- 
larator Wendeistein W7-AS. Renner, H.; Maassberg, H.; Ringler, 
H.; Sardei, F.; Weller, A. W7-AS Team; NBI Team; ICRF Group; 
PSI Group; ECRH Group. International Atomic Energy Agency, Vi- 
enna (Austria); Association Euratom-Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany); Stuttgart Univ. (Germany). 
Inst. fuer Plasmaforschung. Jul 1991. 556p. (CONF-9105439-: 8. 
international workshop on stellarators, Kharkov (Ukraine), 27-31 





May 1991). In 8. stellarator workshop: A collection of papers pre- 
sented at the IAEA technical committee meeting at Kharkov, 
Ukraine, 27-31 May 1991. Order Number DE94614954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Through reproduction of viewgraphs an overview is given of the 
present status of the Wendelstein 7-AS experiment, including a 
description of the magnetic field configuration, the plasma diagnos- 
tics, plasma heating (in particular, NBI, ECRH, and ICRH), 
measured radial profiles of the plasma density, electron tempera- 
ture and electron thermal diffusivity. Scatter plots including results 
from all 150 shots of the global energy replacement time versus 
on-axis electron temperature and versus on-axis plasma density 
are also presented. Furthermore, wall conditioning (carbonization, 
boronization), optimization of the MHD equilibrium, the dependence 
of average plasma beta on rotational transform and on vertical 
magnetic field, transport properties of electrons, ions, and impuri- 
ties, and radiation modelling are discussed. Figs. 


11142 (INIS-mf-13744, pp. 177-184) Recent results of He- 
liotron E experiments. Obiki, T. (Kyoto Univ., Uji (Japan). Plasma 
Physics Lab.); Zushi, H.; Sudo, S. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. in- 
ternational workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The magnetic configuration effect on transport improvement has 
been intensively studied. Even in limiter plasmas (<a> ~ 15 cm), 
transport improvement is realized in the axis shift experiments and 
the A, effects are almost the same as those in the case of a mag- 
netic diverter configuration (<a> ~ 20 cm). This fact suggests that 
improvement occurs in the core region rather than in the edge re- 
gion. The impurity and bulk particle transport are investigated by S; 
and Dz pellet injection. The plasma current is measured in the vari- 
ous configurations and is studied with respect to the Bootstrap 
current, RF driven current and Ohkawa current. The toroidal and 
poloidal measurements of plasma parameters on diverter stripes 
are done. (author). 15 refs, 9 figs. 


11143 (INIS-mf—13744, pp. 185-190) Magnetic fluctuation 
measurements in Heliotron E. Zushi, H. (Kyoto Univ., Uji 
(Japan). Plasma Physics Lab.); Osaki, T.; Harada, M. Heliotron E 
Group. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 556p. (CONF-9105439—: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 
Characteristics of B-tiide, are studied in both NBI (0.4 < B(0) < 
3%) and ECRH (8(0) < 0.5%) plasmas. It is found that unstable B- 
tide 4 with an m 1/n 1 mode can be partially stabilized by a small 
Br (<or approx. 5% of B,,). Near the beta limit of 8(0) ~ 2 - 3%, B- 
tides (m 1/n 1) strongly correlate with n-tilde | (m = 1/n = 1). Even 
in low 8 ECRH plasmas coherent B-tildeg with m=5 or 6 are 
observed around 55 + 10 kHz/The amplitude increases with in- 
creasing RF power and beta. Strong burst of B-tildeg up to 1G is 
observed during the pellet ablation phase. (author). 8 refs, 5 figs. 


11144 (INIS-mf—13744, pp. 191-196) Fluctuations and trans- 
port in low-collisionality plasmas in the ATF torsatron. Harris, 
J.H. (Oak Ridge National Lab., TN (United States)); Murakami, M.; 
Carreras, B.A. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. Contract DE-AC05-840R21400. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In low-collisionality plasmas confined in tokamaks and stellara- 
tors, instabilities driven by particles trapped in inhomogeneities of 
the magnetic field could be important in increasing plasma trans- 
port coefficients. In the Advanced Toroidal Facility (ATF), the 
effects of electron trapping in the helical stellarator field are ex- 
pected to be important in plasmas with n-bare approx. 5 x 101? 
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cm~*, Teo approx. 1 keV. Such plasmas have already been sus- 
tained for long-pulses (20 s). Transport analysis shows that for r/a 
< 1/3, the electron anomalous transport is < 10 times the neoclas- 
sical value, while at r/a = 2/3 it is 10-100 times neoclassical; this is 
compatible with expectations for transport enhancement due to dis- 
sipative tapped electron modes. Furthermore, when an externally 
programmable quadrupole field is used to vary the elongation of 
the flux surfaces during a single shot so as to change the confined 
fraction of helically-trapped particles from 90% to 10%, the experi- 
mental anomalous transport at r/a = 2/3 decreases by a factor > 
10, suggesting trapped electron effects. An array of diagnostics is 
being used to measure plasma turbulence throughout the plasma. 
Initial measurements show that n-tilde/n rises from < 1% at t/a ap- 
prox. 0.3 to approx. 10% at r/a = 1, and that at the edge, the 
fluctuation-induced particle transport is comparable to that inferred 
from global measurements. 


11145 (INIS-mf—13744, pp. 197-202) Plasma potential and 
electric field investigations in ATF. Isler, R.C. (Oak Ridge Na- 
tional Lab., Oak Ridge, TN (United States). Fusion Energy Div.); 
Colchin, R.J.; Uckan, T.; Aceto, S.C.; Schwelberger, J.G.; Zelinski, 
J.J.; Okada, H. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. Contract DE-AC05-840R21400. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This is a brief discussion of studies that have begun to measure 
and understand the effects of plasma potentials and electric fields 
in ATF. Biasing of the top and bottom tail limiters by 120 V with re- 
spect to the vacuum vessel also is discussed. Figs. 


11146 (INIS-mf-13744, pp. 203-206) Edge fluctuations in 
the ATF torsatron. Hidalgo, C. (Association EURATOM/CIEMAT, 
Madrid (Spain)); Harris, J.H.; Uckan, T. International Atomic En- 
ergy Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 
8. international workshop on stellarators, Kharkov (Ukraine), 27-31 
May 1991). In 8. stellarator workshop: A collection of papers pre- 
sented at the IAEA technical committee meeting at Kharkov, 
Ukraine, 27-31 May 1991. Order Number DE94614954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Edge fluctuations in the ATF torsatron are analyzed experimen- 
tally. In this brief discussion through viewgraphs, the density 
fluctuation profiles in ATF and TEXT are given. The correlation of 
fluctuations in density with the velocity shear layer is demonstrated. 
A comparison between NBI and ECH heated ATF discharges 


shows that the high-frequency density fluctuations increase due to 
neutral beam injection. Figs. 


11147 (INIS-mf-13744, pp. 207-210) Alfven heating in 
toroidal plasmas by using three-halfturn antenna. Moiseenko, 
V.E. (AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst.). International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 556p. (CONF-9105439-: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the results of numerical analysis of Alfven 
heating with three-halfturn antenna. This antenna consists of three 
poloidal halfturns placed along torus on equal distance one from 
another. Edge halfturns are fed in phase and middle halfturn is fed 
in opposite phase with doubled current. The calculations have 
shown that the magnitude of the antenna quality factor is close to 
that one for multi-halfturn antenna conventionally used for Alfven 
heating (for example in TCA device). Besides that the tree-halfturn 
antenna is more compact it is much less sensitive to changes in 
the value and profile of plasma density. (author). 3 refs, 4 figs. 


11148 (INIS-mf-13744, pp. 211-214) Global Alfven mode ex- 
citation in a stellarator. Kirov, A.G. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Sukhumi (Russian Federa- 
tion). Fiziko-Tekhnicheskij Inst.); Ruchko, L.F.; Voytenko, D.A.; 
Sukachev, A.V. International Atomic Energy Agency, Vienna (Aus- 
tria). Jul 1991. 556p. (CONF-9105439-: 8. international workshop 
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on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellara- 
tor workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Experimental and theoretical studies on Alfven plasma heating in 
tokamaks led to revealing regimes with high energy input efficiency 
due to the excitation of high-Q resonances of "global" Alfven 
modes. Frequencies of such resonances are close to the lower 
boundary of the Alfven continuum and a longitudinal current flow in 
the plasma is decisive for their existence. In the present paper, the 
excitation of Alfven modes and the effect of spatial spectra of gen- 
erated fields upon the absorption zona localization are studied. An 
opportunity to generate high-Q resonance of the “global” Alfven 
mode in |=3 stellarator is found. 5 refs, 5 figs. 


11149 (INIS-mf-13744, pp. 215-218) Study of FMS wave 
propagation and damping and ICR heating in L-2 stellarator. 
Grebenschikov, S.E. (AN SSSR, Moscow (Russian Federation). 
Inst. Obshchej Fiziki); Mescheryakov, A.l.; Sbitnikova, 1.S.; 
Sukhodol'skii, V.N. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439—: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In &. 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The efficiency of ICRH by FMSW of the current D+H plasma in 
the L-2 stellarator L-2 was found to be the same as in tokamaks 
with similar plasma parameters. The damping length dependence 
on magnetic field is typical for mode-conversion damping. The 
comparison of the experimental and theoretical spectral curve K 
parallel = (Ne) is given. (author). 5 refs, 6 figs. 


11150 (INIS-mf-13744, pp. 219-222) RF system for plasma 


production and heating in the U-2M device. Longinov, A.V. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 


Berezov, D.V.; Chmyga, A.A.; Kolosenko, E.I.; Kramskoj, E.D.; 
Lukinov, V.A.; Nizhnik, G.Ya. International Atomic Energy Agency, 
Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. interna- 
tional workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A brief description is given of the experimental plans for plasma 
production, heating and current drive utilizing ion Bernstein waves, 
fast wave absorption in the ion cyclotron range, electron heating 
due to Cerenkov damping of fast magnetoacoustic waves for fre- 
quencies much greater than the ion cyclotron frequency, and 
plasma production and current drive in the plasma edge by slow 
wave excitation in the lower hybrid frequency range. 5 refs, 4 figs. 


11151 (INIS-mf—13744, pp. 223-226) Electron plasma com- 
ponent heating in U-2M torsatron using FMSW in the uw >> we 
frequency range. Dyakov, V.E. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Longinov, A.V.; Pavlov, S.S. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439—: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

Fast magnetoacoustic waves with frequencies higher than the 
ion cyclotron frequency are planned to be used for electron heating 
in the Uragan-2M device. This is a brief report on a paper about 
the study of two mutually complementary models, namely (i) a one- 
dimensional inhomogenous plasma model involving the solution of 
the full wave equation, and (ii) a three-dimensional WKB study us- 
ing ray tracing. It is found that for low parallel refraction index the 
main absorption mechanism is Landau damping, while for high par- 
allel refraction index electron magnetic damping prevails. The 
three-dimensional aspects of the plasma non-uniformity is pre- 


dicted to exert a strong influence on the fast wave propagation. 3 
refs, 4 figs. 
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11152 (INIS-mf—-13744, pp. 227-230) Propagation and ab- 
sorption of lon Bernstein waves in U-2M torsatron by ray 
tracing technique. Dyakov, V.E. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Longinov, A.V. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

lon Bernstein modes with frequencies higher than the ion cy- 
clotron frequency are planned to be applied to produce and heat 
the Uragan-2M plasma. This brief report gives the propagation and 
absorption ray-tracing studies of these waves in the Uragan-2M de- 
vice, taking into account the three-dimensional non-uniformities of 
the plasma parameters and the magnetic field. 4 refs, 5 figs. 


11153 (INIS-mf-13744, pp. 231-234) lon plasma component 
RF heating scenarii in U2-M device using ion cyclotron reso- 
nance. Longinov, A.V. (AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst.); Pavlov, S.S. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. in- 
ternational workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This brief report on the results of one-dimensional calculations of 
the propagation and absorption of fast magnetoacoustic waves 
identifies four resonance absorption regimes of interest to the 
Uragan-2M device. 5 refs, 5 figs. 


11154 (INIS-mf-13744, pp. 235-238) ICRF heating experi- 
ments in CHS. Nishimura, K. (National Inst. for Fusion Science, 
Nagoya (Japan)); Kumazawa, R.; Mutoh, T.; Seki, T.; Watari, T.; 
Shoji, T. CHS Group. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439-: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The plasma production and the heating experiments with the 
ICRF antennas were carried out in the Compact Helical System 
(CHS). The Nagoya Type-lil antenna installed at the low field re- 
gion was used mainly for the plasma production and two half-turn 
antennas installed at the high field region were used for the 
plasma heating. These antennas have carefully designed conduc- 
tors, Faraday shields and side guard limiters made of carbon. The 
plasma was produced and sustained by the ICRH without any ad- 
ditional heating in a wide range of the magnetic field strength. The 
significant heating effects were observed during the ICRF heating 
with two half-turn antennas. (author). 2 refs, 5 figs. 


11155 (INIS-mf-13744, pp. 239-242) Plasma RF-production 
experiments using the antenna integrated into the U-3M tor- 
satron helical winding. Litvinov, A.P. (AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Lysojvan, ALL; 
Mironov, Yu.K.; Nazarov, N.I.; Plyusnin, V.V.; Ranyuk, T.Yu.; 
Shvets, O.M.; Slavny, A.S.; Vasil’ev, M.P.; Volkov, E.D. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. 
(CONF-9105439-: 8. international workshop on_ stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

With the help of the frame-type antenna integrated into the 
helical winding of the U-3M torsatron, studies of the RF power cou- 
pling efficiency and of plasma production in the ICRF (w < wei) 
have been performed. Dense hydrogen plasma (n-bar, > 10! 
cem~%) has been produced in the broad range of torsatron mag- 
netic field changes By = 0.35 - 0.8 T when RF power of = 100 kW 
level was radiated from the new antenna at the fixed frequency fp 
= 5.6 MHz. The antenna coupling to a produced plasma increased 
on growing the plasma density (Rot max = 0.5 Ohm at n-bar, 1.4 x 





10'S cm-%). TiN coating of the antenna current-carrying surfaces 
lowered the impurity influx into the discharge and enhanced the 
temperature of the plasma produced. (author). 9 refs, 4 figs. 


11156 (INIS-mf-13744, pp. 243-246) ICRF-method for 
plasma production in large stellarators. Lysojvan, A.l. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij |!nst.); 
Moiseenko, V.E.; Shvets, O.M.; Siepanov, K.N. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper considers the possibility to use RF plasma production 
technique in the ICRF (w < wz.) to obtain the dense plasma (ne > 
101% cm—') in large scale stellarators. The criteria for optimum de- 
velopment of the RF discharge stages during plasma production 
are found and analysed. The calculation on plasma production in 
next generation stellarators are made with the U-D transport 
model. It is shown, in particular, that in the U-2M stellarator the tar- 
get plasma may be produced with parameters: ne = 3 x 10'9 
cm—”. 1. = 200 eV when RF power of Py = 500 kW level is cou- 
pled at the 1 = 6 MHz frequency. (author). 9 refs, 2 figs. 


11157 (INIS-mf-13744, pp. 247-250) Plasma production in a 
stellarator by using alternating toroidal current. Moiseenko, 
V.E. (AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst.). International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 556p. (CONF-9105439—: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of currentless plasma production by using alter- 
nating toroidal current has been theoretically analysed. The 
characteristic feature of this technique of plasma production are 
continuous weak gas puffing, low electron temperature and low 
current frequency (to avoid skin-effect), rather large plasma pro- 
duction time. The estimates for URAGAN-2M and LHD devices are 
presented. (author). 2 refs. 


11158 (INIS-mf-13744, pp. 251-254) Neutral beam injection 
experiments in the URAGAN-3 torsatron. Tereshin, V.I. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Vasil’ev, M.P.; Vojtsenya, V.S. International Atomic Energy Agency, 
Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. interna- 
tional workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results are reported from initial experiments of neutral beam in- 
jection into the Uragan-3 torsatron at an input power level not 
above 75 kW. (author). 2 refs, 3 figs. 


11159 (INIS-mf-13744, pp. 255-258) Efficiency of neutral 
beam injection in the URAGAN-2M and URAGAN-3M tor- 
satrons. Goloborod’ko, V.Ya. (AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij); Nagornyi, V.P.; Yavorskij, V.A.; 
Karpukhin, S.|.; Klimenko, A.V.; Tereshin, V.1.; Shevchuk, B.A. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439—: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

In this brief report neutral beam injection is studied for planned 
applications in Uragan-2M and planned applications in Uragan-3M. 
2 refs, 5 figs. 


11160 (INIS-mf-13744, pp. 259-262) NBI optimisation stud- 
ies for TJ-ll helical axis stellarator. Guasp, J. (Association 
EURATOM/CIEMAT, Madrid (Spain)); Liniers, M. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
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(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The FAFNER/FASOLT code, an adaptation and extension of the 
fully three-dimensional Monte Carlo code FAFNER to the TU-Il ge- 
ometry, vacuum vessel and helical indented magnetic surfaces, is 
used in combination with the transport code PLASMATOR, in opti- 
mization studies of beam injection heating. 5 figs, 2 tabs. 


11161 (INIS-mf—13744, pp. 263-267) Magnetic island pecu- 
liarity of powerful ohmic plasma heating in the URAGAN-2 
stellarator. Perepelkin, N.F. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Arsen’ev, A.V.; Volkov, E.D.; 
Konovalov, V.G.; Kulaga, A.£.; Shapoval, A.N. International Atomic 
Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental data on the occurrence of a current-driven instabil- 
ity leading to poloidal flux dissipation due to anomalous resistivity 
and reconnection. 1 ref., 6 figs. 


11162 (INIS-mf-13744, pp. 269-273) U-3M peripheral plasma 
behaviour after switching off RF heating pulse. Vojtsenya, V.S. 
(AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Volkov, E.D.; Grigor’eva, L.I.; Konovalov, V.G.; Nazarov, N.1.; 
Plyusnin, V.V.; Skibenko, A.l.; Chechkin, V.V.; Shapoval, A.N. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439-—: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

A study is reported briefly here about the plasma dynamics after 
the RF pulse for ion cyclotron heating has been switched off, shed- 
ding light on the Uragan-3M discharge characteristics during its 
active phase. 4 refs, 2 figs. 


11163 (INIS-mf-13744, pp. 279-282) A criterion of balloon- 
ing flute mode stability in a stellarator. Cheremnykh, O.K. (AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij). In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439-: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The linear equation for short-scale ideal MHD perturbations is 
considered using the Connor-Hastie-Taylor transformation for the 
case when the product of the poloidal wavenumber and the safety 
factor is much greater than unity, and when the poloidal plasma 
beta is greater than unity. Using an asymptotic variational method, 
a test function of the potential energy functional is obtained. From 
the derived restriction on plasma pressure it is concluded that the 
effect of self-stabilization is absent in the central part of the stel- 
larator plasma column. 6 refs, 2 figs. 


11164 (INIS-mf—13744, pp. 283-286) Internal kink mode m = 
1 in a stellarator. Cheremnykh, O.K. (AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij); Podnebesnyj, A.V. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. 
(CONF-9105439-: 8. international workshop on_ stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The internal m=1 kink instability is briefly discussed for the case 
when there is longitudinal current in a stellarator. 4 refs. 


11165 (INIS-mf—13744, pp. 287-290) Dispersion relations for 
Suydam problem in stellarator. Cheremnykh, O.K. (AN Ukrain- 
skoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij); Revenchuk, 
S.M. International Atomic Energy Agency, Vienna (Austria). Jul 
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1991. 556p. (CONF-9105439-: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers*presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

This is a brief report on the MHD theory of small-scale quasi- 
flute perturbations in stellarators with shear and with a planar 
circular axis and circular average flux surfaces. 5 refs. 


11166 (INIS-mf-13744, pp. 291-295) Stability studies for the 
Heliac TJ-Il. Alejaidre, C. (Asociacion Euratom-ClIEMAT para Fu- 
sion, Madrid (Spain)); Fraguas, A.L.; Garcia, L.; Salas, A.; Varias, 
A.; Carreras, B.; Dominguez, N. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. in- 
ternational workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Viewgraphs are presented about the evaluation of the Mercier 
criterion and the solution of the ballooning eigenvalue equation in 
three dimensions for the Heliac TJ-Il project. 


11167 (INIS-mf-13744, pp. 297-300) Quasi-symmetric stel- 
larator in paraxial approximation. Isaev, M.Yu. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii). International Atomic 
Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Using conditions of quasi-symmetry and the paraxial expansion, 
equations are derived that may be used to make iterative numeri- 
cal equilibrium and stability optimizations without the need for 
three-dimensional codes, and whereby the correlation between the 
form and the properties of flux surfaces can be explained. 10 refs. 


11168 (INIS-mf-13744, pp. 301-304) MHD equilibrium and 
stability for URAGAN-2M torsatron. Grekov, D.L. (AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); D’yakov, V.E.; 
Hirshman, S.P. International Atomic Energy Agency, Vienna (Aus- 
tria). Jul 1991. 556p. (CONF-9105439-—: 8. international workshop 
on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellara- 
tor workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This is a brief report about MHD equilibrium and flute stability 
studies of the Uragan-2M device under construction. Analytical cri- 
teria based on a two-dimensional model are evaluated for the 
Mercier modes and resistive interchange modes. The results sug- 
gest the conclusion that it is important to maintain the largest 
possible value for the average minor radius of the last closed flux 
surface in the configuration with rotational transform less than one 
half. 8 refs, 6 figs. 


11169 (INIS-mf-13744, pp. 305-308) Study of plasma equi- 
librium currents in the URAGAN-2M torsatron. Kalyuzhnyj, V.N. 
(AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Nemov, V.V. International Atomic Energy Agency, Vienna (Austria). 
Jul 1991. 556p. (CONF-9105439-: 8. international workshop on 
stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The MHD equilibrium properties of the Uragan-2M plasma con- 
figuration are numerically analyzed, especially with regard to the 
dependence on the additional homogeneous vertical magnetic field 
of the ratio of the volume-averaged square of the parallel current 
density divided by the volume-averaged square of the perpendicu- 
lar current density. This is a brief report of this analysis and its 
conclusions. 9 refs, 2 figs, 1 tab. 
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11170 (INIS-mf-13744, pp. 313-316) Plasma equilibria with 
large-scale islands (method of basic coordinates). Sychugov, 
D.Yu. (Moskovskij Gosudarstvennyj Univ., Moscow (Russian Feder- 
ation)); Schchepetov, S.V. International Atomic Energy Agency, 
Vienna (Austria). Jul 1991. 556p. (CONF-9105439—: 8. interna- 
tional workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the case of nonlocal dependence of plasma in MHD calcula- 
tions it is convenient to use flux coordinates. All known up to now 
methods are based on the assumption of nested magnetic sur- 
faces. In the present paper we consider a principally new method 
of calculation MHD equilibria with large magnetic islands using flux 
coordinates. (author). 2 refs, 2 figs. 


11171 (INIS-mf-13744, pp. 317-320) Equilibrium analytical 
calculations in the URAGAN-2M torsatron. Kuznetsov, Yu.K. 
(AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Pinos, |.B.; Tyupa, V.I. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439—: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the present work, the MHD equilibrium in the Uragan-2M tor- 
satron is investigated using magnetic surface averaging formulae. 
8 refs, 3 figs. 


11172 (INIS-mf-13744, pp. 321-324) Dynamic of longitudi- 
nal current in the URAGAN-3 torsatron. Gutarev, Yu.V. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Pashnev, V.K.; Pustovitov, V.D. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439-—: 8. in- 
ternational workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The analysis of dynamic of longitudinal current in the Uragan-3 
is presented. It was found, that in the dynamical stage of 
discharge, additionally to known currents, the current, which is pro- 
portional to poloidal magnetic flux, is excited. This effect requires 
theoretical explanation. (author). 4 refs, 7 figs. 


11173 (INIS-mf-13744, pp. 327-338) Physics studies for 
URAGAN-2M. Beidler, C.D. (Max-Planck-institut fuer Plasma- 
physik, Garching (Germany)); Besedin, N.T.; Carreras, B.A. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439-: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report the attention is concentrated on the results which 
were obtained under the studies of plasma confinement physics in 
torsatron URAGAN-2M during the last year and half. In this sense 
the present report is the development of that one which was made 
at the 13th International Conference on Plasma Physics and Con- 
trolled Nuclear Fusion, IAEA, Washington, 1990. (author). 24 refs, 
15 figs, 1 tab. 


11174 (INIS-mf-13744, pp. 365-368) Characteristics of 
plasma edge in the Heliotron-E device. Mizuuchi, T. (Kyoto 
Univ., Uji (Japan). Plasma Physics Lab.); Matsuura, H. Heliotron-E 
Group. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 556p. (CONF-9105439-: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

This is a brief description of the experimental work on Heliotron- 
E carried out to understand the plasma edge physics. Plasma and 
atomic hydrogen profiles in the edge and measurements of the ion 





saturation current and floating potential near the wall are dis- 
cussed, as well as density clamping in the ECH plasma. It is 
concluded from this work that (i) the radial heat flux profile is con- 
sistent with the density and temperature profiles; (ii) the effect of 
the flux surface deformation indicated from field measurements is 
observed; (iii) the observed density profile of atomic hydrogen can 
be explained by the penetration of the Franck-Condon atom with 
localized recycling source on the divertor trace; (iv) the localization 
of the particle and heat flux on the divertor trace was confirmed for 
different toroidal positions in one helical pitch; (v) a positive or neg- 
ative floating potential was observed near the wall, the polarity of 
which is consistent with a gradient-B drift in the ECH plasma, sug- 
gesting the existence of plasma current in the edge region; (vi) an 
edge potential spike was observed during density clamping in the 
ECH plasma, suggesting some transient process in the edge due 
to an abrupt change in the plasma core profile or confinement; and 
that (vii) a new clamping-free mode was observed in the standard 
configuration where the internal energy of the confined plasma in- 
creased. 8 refs, 3 figs. 


11175 (INIS-mf-13744, pp. 369-374) Peripheral plasma 
characteristics near LCMS in URAGAN-3M. Besedin, N.T. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Chechkin, V.V.; Fomin, I.P. International Atomic Energy Agency, 
Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. interna- 
tional workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The study of peripheral plasma parameters and of physical pro- 
cesses in this plasma will enable in particular to find out the 
mechanisms responsible for particle and energy transport from the 
confinement volume. The investigating of main peripheral plasma 
parameters in the URAGAN-3M (U-3M) torsatron was carried out 
when the bulk plasma was produced and heated in ICR conditions. 


The radial density, electron temperature, and floating potential pro- 
files near the last closed magnetic surface (LCMS) have been 
measured at the active stage of the discharge. In particular, the ef- 
fect of RF fields on generation of an additional positive potential 
near the LCMS has been shown. 11 refs, 4 figs. 


11176 (INIS-mf-13744, pp. 381-384) Profile measurements 
and transport analysis of ECH plasmas in Heliotron E. Sudo, 
S. (Kyoto Univ., Uji (Japan). Plasma Physics Lab.); Zushi, H.; 
Kondo, K. International Atomic Energy Agency, Vienna (Austria). 
Jul 1991. 556p. (CONF-9105439-: 8. international workshop on 
stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

Electron temperature and density profiles of ECH plasmas are 
measured by a multiple Thomson scattering system under several 
conditions. Some results are presented in this paper. The optimum 
condition for a plasma reduced to 2/3 of the original minor radius 
limited by a carbon limiter is 20mm inward shift, as it was for the 
case without limiter. Profiles of ECH plasmas with previously 
reported optimum configuration are measured and analyzed. (au- 
thor). 8 refs, 6 figs, 1 tab. 


11177 (INIS-mf—13744, pp. 385-388) Toroidal plasma current 
and diamagnetism in Heliotron-E ECRH experiments. Besshou, 
S. (Kyoto Univ., Uji (Japan). Plasma Physics Lab.). Heliotron-E 
Group. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 556p. (CONF-9105439—: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the behaviour of toroidal plasma current 
and diamagnetic stored energy in recent Heliotron-E ECRH experi- 
ments. A new thin semi-flexible in-vessel Rogowski coil find that 
the toroidal plasma current in ECRH changes its sign as a function 
of horizontal magnetic axis position. The measured toroidal plasma 
current (<1 kA) in ECRH at 0.94 T standard configuration is less 
than recent theory of neoclassical current. The optimum stored 
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energy is observed at the inside shifted position in ECRH experi- 
ments. (author). 9 refs, 6 figs. 


11178 (INIS-mf—13744, pp. 389-392) Electron temperature 
measurements by Thomson scattering on the current-free 
ECRH plasmas in the L-2 stellarator. Larionova, N.F. (AN SSSR, 
Moscow (Russian Federation). Inst. Obshchej Fiziki); Orlov, Yu.A. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439-: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

A plasma in the L-2 stellarator is produced and heated by a cy- 
clotron resonance wave only. Experimental results obtained with 
Thomson scattering system during operation with a currentless 
plasma are presented. For both fundamental and second-harmonic 
resonances, optimum heating is observed, providing the rise in the 
central electron temperature up to 1 keV. On the other hand, the 
saturation of the central temperature (0.6-0.7) keV and profile 
broadening takes place, depending on heating conditions. Under 
low-density plasma conditions (ne < 10'? cm-%) non-thermal elec- 
trons may be detected. (author). 2 refs, 4 figs. 


11179 (INIS-mf-13744, pp. 393-396) lon temperature in L-2 
stellarator with RF-heating from Doppler broadening. Don- 
skaya, N.P. (AN SSSR, Moscow (Russian Federation). Inst. 
Obshchej Fiziki); Voronov, G.S. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. in- 
ternational workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

lon temperature measurements by means of various ion lines 
are described. Typical results for ICR and ECR heating experi- 
ments are presented. (author). 1 ref., 4 figs. 


11180 (INIS-mf-13744, pp. 405-408) lons behaviour during 
ECRH in the stellarator L-2. Sbitnikova, |.S. (AN SSSR, Moscow 
(Russian Federation). Inst. Obshchej Fiziki); Sukhodol’skii, V.N. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439-: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The ordinary wave heating experiments are described. The data 
of charge-exchange neutral fluxes and the ions behaviour are pre- 
sented. The ion temperature profiles were measured. The central 
ion temperature was found to range (60-90) eV, a flat profile being 
registered. The analysis was done for the collisionless ions heating 
connected with the super high frequency wave decay processes. 
(author). 3 refs, 3 figs. 


11181 (INIS-mf—-13744, pp. 409-412) Neoclassical energy 
balance simulations in L-2 during ECR heating. Danilkin, |.S. 
(AN SSSR, Moscow (Russian Federation). Inst. Obshchej Fiziki); 
Grebenshchikov, S.E.; Mineev, A.B. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439—: 8. in- 
ternational workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8 stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Theory-experiment comparison results for L-2 stellarator are pre- 
sented on the base of full neoclassical system of equations added 
by edge anomality. (author). 3 refs, 2 figs. 


11182 (INIS-mf-13744, pp. 413-416) Multichannel far- 
infrared interferometers for electron density measurements in 
the URAGAN-2M torsatron. Berezhnyj, V.L. (AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Kononenko, V.I.; 
Pavlichenko, O.S.; Epishin, V.A.; Maslov, V.A.; Svich, V.A.; Top- 
kov, A.N. International Atomic Energy Agency, Vienna (Austria). Jul 
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1991. 556p. (CONF-9105439-: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

Two multi-channel! interferometers have been devised for plasma 
density profile determination in the absence of plasma column 
symmetry for the Uragan-2M stellarator. The measurements on 
three vertical parallel chords are carried out by the Mach-Zehnder 
interferometer based on a methanol laser with carbon dioxide laser 
radiation pumping. The probing of five diverging chords is fulfilled 
through one horizontal diagnostic port with the help of a Michelson 
interferometer based on a HCN laser with HF pumping. 5 refs, 1 
fig. 


11183 (INIS-mf-13744, pp. 417-420) Heavy ion beam prob- 
ing optimization in stellarators. Melnikov, A.V. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii); Krupnik, L.I.; Nedzelskij, 
1.S.; Samokhvalov, N.V.; Kharchev, N.K. International Atomic En- 
ergy Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 
8. international workshop on stellarators, Kharkov (Ukraine), 27-31 
May 1991). In 8. stellarator workshop: A collection of papers pre- 
sented at the IAEA technical committee meeting at Kharkov, 
Ukraine, 27-31 May 1991. Order Number DE94614954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Heavy lon Beam Probe plasma diagnostics enables the tempo- 
rally and spatially resolved measurement of electric fields, plasma 
density and electron temperature. This paper describes the possi- 
bility to realize such measurements in the Uragan-2M and Liven-2 
facilities, in particular with regard to the optimization of the probing 
pattern. 4 figs. 


11184 (INIS-mf-13744, pp. 421-424) On the problem of 
magnetic measurements in stellarators. Kuznetsov, Yu.K. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Shchepetov, S.V. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439-: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this paper the possibility of the experimental identification of 
stellarator equilibria from the external magnetic measurements is 
analyzed. We also discuss the problem of reconstruction of the 
plasma boundary. The analytical expressions for three-dimensional 
magnetic fields produced by currents flowing in the plasma are de- 
rived, which can be used for interpretation of the experimental 
data. Also these expressions make it possible to calculate the influ- 
ence of finite pressure effects and plasma currents on the ripples 
of longitudinal magnetic fields. This may be useful for investigation 
of transport properties of finite 6 plasmas confined in stellarators 
with planar circular axis and tokamaks with ripple. (author). 6 refs. 


11185 (INIS-mf-13744, pp. 425-427) Unconventional 
method in magnetic diagnostics for stationary toroidal mag- 
netic confinement system. Andryukhina, Eh.D. (AN SSSR, 
Moscow (Russian Federation). Inst. Obshchej Fiziki); Dyabilin, 
K.S.; Fedyanin, O.|. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439-: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In &. 
Stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 


A multi-circuit system has the property that when a single (active) 
circuit is excited by an external flux, a secondary flux is initiated in 
another circuit not connected with the above mentioned external 
flux; thus allowing for transport of magnetic flux from one circuit to 
another. Possible magnetic field diagnostic applications of the con- 
stant flux “transformer” are discussed in this brief presentation. 


11186 (INIS-mf-13744, pp. 429-432) To the "stellarator 
diode method” in L=3 torsatron studying. Volkov, E.D. (AN 
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Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Za- 
Ikind, V.M.; Lesnyakov, G.G.; Ozherel'ev, F.I.; Pogozhev, D.P. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439-: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

In the paper on base of new proposes to the "stellarator diode 
method” the investigation results of the URAGAN-3M 1=3 torsatron 
configuration with open divertor are discussed. (author). 5 refs, 6 
figs. 


11187 (INIS-mf-13744, pp. 433-436) A theory of "a stellara- 
tor diode”. Dikij, A.G. (AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst.); Zalkind, V.M.; Lesnyakov, G.G.; 
Pavlichenko, O.S.; Pashchenko, A.V.; Pashnev, V.K.; Pogozhev, 
D.P. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 556p. (CONF-9105439-: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

A 'stellarator diode” is a stellarator with an electron source 
placed in its magnetic field. The conducting vacuum chamber 
serves as an anode, the electron source as a cathode. Based on 
measurements of the current flowing from the electron source, 
movable inside the stellarator, to the chamber wall or to an addi- 
tional transparent conducting grid, the stellarator magnetic field and 
its geometry can be analyzed. More particularly, the concept of the 
method is based on the hypothesis that the surfaces of constant 
emission current coincide with the drift surfaces, provided that the 
electron mean free path is sufficiently long, so that for the time be- 
tween two successive collisions electrons can travel far ahead 
along the drift surface. This brief report proposes a way of con- 
structing a theory to describe the relevant processes, taking into 
account the near-cathode events, drifts, collisions and space 
charge. The analysis is based on the Bathnagar-Gross-Krook colli- 
sion operator in the Boltzmann equation, assuming that electrons 
stay trapped for some time, which allows one to consider a slow 
collisional balance of a rarefied electron gas in which collisions 
with neutrals play a dominant role. 4 refs. 


11188 (INIS-mf-13744, pp. 465-468) Confinement improve- 
ment scenario by LHD divertor. Ohyabu, N. (National Inst. for 
Fusion Science, Nagoya (Japan)). LHD Group. International Atomic 
Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The so-called Large Helical Device (LHD) scaling of energy con- 
finement time predicts a required size of 40 m in major radius for 
ignition, too large for the next step ignition experiments. A factor of 
between two and three in energy confinement time enhancement is 
necessary to reduce the size down to between 15 and 20 m. At 
present the LHD divertor is being designed, which hopefully en- 
hances the core energy confinement in addition to providing 
impurity contamination control. In this brief report two modes of op- 
eration are discussed, namely low and high recycling. In the high 
recycling mode, recycling at the divertor plate is enhanced through 
the re-ionization of recycled neutrals by the divertor plasma, keep- 
ing the plasma temperature in the divertor channel low, thereby 
suppressing impurity sputtering. In the low recycling mode, on the 
other hand, the recycled neutrals are pumped out, resulting in high 
edge temperature, thereby aiming to enhance confinement. In this 
brief report it is first discussed why low recycling operation leads to 
confinement time enhancement, whereupon the basic concept and 
various features of the low recycling operation are discussed. 


11189 (INIS-mf-13744, pp. 471-479) Review of CHS experi- 
ments. Matsuoka, K. (National Inst. for Fusion Science, Nagoya 
(Japan)). CHS Group. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439-: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In &. 





steliarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Review of recent experimental efforts is presented on CHS 
plasma with the low aspect ratio. MHD characteristics is discussed 
from viewpoint of Shafranov shift, where NBI beam pressure plays 
an important role in the equilibrium pressure at the low density of 
< 2x10'cm-%. Compensation of large Shafranov shift by the pre- 
programmed vertical field control is shown to be effective to obtain 
high 8 plasma in the low A, configuration. Local transport analysis 
has been extensively done for NBI and ECH plasmas. Effect of the 
radial electric field and the magnetic well on the transport is dis- 
cussed. Dependence of the NBI deposited power on the magnetic 
axis position is also discussed. Recent experiments include pertur- 
bation field effect on the transport, and damping mechanism of the 
toroidal plasma rotation, which are interesting from helical plasma 
physics. Preliminary ICRF heating experiment gives a promising re- 
sult. (author). 8 refs, 7 figs. 


11190 (INIS-mf—13744, pp. 487-490) Free-boundary plasma 
equilibrium in stellarators. Pustovitov, V.D. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii). International Atomic 
Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A review of theoretical results on free-boundary plasma equilib- 
rium in stellarators is presented. (author). 10 refs. 


11191 (INIS-mf-13744, pp. 491-497) Global internal MHD 
mode analysis of stellarators and W7-X application. Schwab, C. 
(Association Euratom-Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany)). International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439—: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In & 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The global MHD stability of 3D toroidal plasmas, here being 
investigated by the ideal MHD energy principle formulated in mag- 
netic coordinates, is studied by the Finite-Element Fourier code 
CASSD. A first survey of the stability properties of W7-X represen- 
tative configurations enlightens structural characteristics of global 
MHD modes in optimized stellarators such as the existence of in- 
dependent mode families and the internal nature of these modes. 
As to the proposed W7-X stellarator experiment, the envisaged 
configurational class - providing the intended experimental flexibility 
- appears to have a safe stability margin against all potentially dan- 
gerous non-local MHD modes. (author). 9 refs, 8 figs, 1 tab. 


11192 (INIS-mf-13744, pp. 499-502) Free boundary stellara- 
tor equilibria and destruction of external magnetic surfaces. 
Kuznetsov, A.B. (AN SSSR, Moscow (Russian Federation). Inst. 
Obshchej Fiziki); Shchepetov, S.V.; Kuznetsov, Yu.K.; Sychugov, 
D.Yu. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 556p. (CONF-9105439-—: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of free boundary stellarator equilibria is studied by 
analytical and numerical methods. An analytical formula is derived 
for changes of the rotational transform profile ,: due to finite-6 ef- 
fects (averaged vacuum magnetic surfaces are supposed to be 
nested nonconcentric toroids). The destruction of external magnetic 
surfaces is analyzed. (author). 3 refs, 1 fig., 1 tab. 


11193 (INIS-mf-13744, pp. 503-506) Application of mi- 
crowave reflectometry to stability and turbulence in 
stellarators. Sanchez, J. (Asociacion EURATOM-CIEMAT, Madrid 
(Spain)); Branas, B.; Estrada, T.; Luna, E. de la; Navarro, A.P.; 
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Hanson, G.R.; Harris, J.H.; Bell, J.D.; Wilgen, J.B.; Hartfuss, H.J. 
ATF Group; W7-AS Team. International Atomic Energy Agency, Vi- 
enna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. international 
workshop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 May 
1991. Order Number DE94614954. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A set of four viewgraphs is presented on the use of microwave 
reflectometry in the measurement of fluctuations and their charac- 
teristics in Wendelstein 7-AS and ATF. 


11194 (INIS-mf-13744, pp. 511-514) Local thermal transport 
in the low-aspect-ration heliotron/orsatron CHS which ever 
gets reflected (vparaiie; = 0) is collisionlessly lost. Yamada, H. 
(National Inst. for Fusion Science, Nagoya (Japan)); Ida, K.; Iguchi, 
H.; Kubo, S.; Ogawa, Y.; Okamura, S.; Howe, H.C.; Hanatani, K. 
CHS Group. International Atomic Energy Agency, Vienna (Austria). 
Jul 1991. 556p. (CONF-9105439-: 8. international workshop on 
stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

Confinement characteristics of heliotron/torsatron plasmas with a 
low aspect ratio (Ap) have been investigated in terms of local ther- 
mal diffusivities. The low aspect ratio is attractive for realization of 
high-8 plasmas, however, a naive discussion with the neoclassical 
theory claims the degradation of confinement. Construction of scal- 
ing laws and clarification of their physical background in CHS 
contribute to an optimization of a scenario of the Large Helical De- 
vice. The database covers the wide range of plasma parameters; 
Bt=0.45 = 1.5T, Te < 1.2keV, Ti < 0.4keV, ne=0.3%7x10'9/m-%, 
Pabs = 50~1000kW (ECH and/or NBI), Rax=0.89~1.02m. 10 refs, 
4 figs. 


11195 (INIS-mf-13744, pp. 515-518) Efficiency of ECR wave 
absorption in the L-2 stellarator. Andryukhina, Eh.D. (AN SSSR, 
Moscow (Russian Federation). Inst. Obshchej Fiziki); Dyabilin, 
K.S.; Fedyanin, O.|. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439-—: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The study of ECR heating of a currentless plasma in the L-2 
stellarator has shown that this method allows us to pro- 
duce plasma with the following parameters: Te(0)=1keV, 
Ne<2*10'cm-%, Ti(0)=0.1KeV. The energy confinement time of 
plasma in this regime is re= 3 ms. Accordingly to theoretical calcu- 
lations the absorption coefficient of a microwave in plasma with 
such parameters should be about 90%, but actually this value, 
measured from the jump of the energy derivative at the moment 
when the heating power is switched off, does not exceed 50-60 %. 
In the present paper a study is made of some peculiar features of 
the method of measuring the absorption power from the plasma 
diamagnetism. The measurements of both longitudinal magnetic 
flux and transverse flux due to the equilibrium plasma currents 
were used. 1 ref., 5 figs. 


11196 (INIS-mf—13744, pp. 519-524) Collisionless a-particle 
confinement in stellarators. Lotz, W. (Association Euratom-Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany)); Merkel, 
P.; Nuehrenberg, J. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439-—: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In many stellarators - envisaged as fusion devices - any a- 
particle which ever gets reflected (vpsraiiei = 0) is collisionlessly lost 
in a time which is by orders of magnitude smaller than the typical 
slowing-down time of approx. 10—' s. Two classes of stellarators 
are described for which this general picture does not apply: quasi- 
helically symmetric stellarators and a class of stellarators with 
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vanishing bootstrap current in which the collisionless a-particle 
confinement sufficiently improves at finite 6. (author). 7 refs, 8 figs, 
1 tab. 


11197 (INIS-mf-13744, pp. 525-528) On the confinement of 
fast particles in compact stellarators. Goloborod’ko, V.Ya. (AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij); 
Nagornyi, V.P.; Yavorskii, V.A. International Atomic Energy Agency, 
Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. interna- 
tional workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The confinement of high energy particles (with gyroradius being 
of order of a few percent of plasma radius) in a compact stellarator 
(inverse aspect ratio greater than ripple amplitude at plasma edge) 
configuration is studied. It is considered the influence of the satel- 
lite harmonics of magnetic field on the high energy particle motion. 
Particle confinement criterion in the central region of plasma is ob- 
tained. The concrete proposals to minimize the prompt losses of 
high energy particles in compact stellarators are given. (author). 3 
refs, 2 figs. 


11198 (INIS-mf-13744, pp. 529-532) Pellet injection experi- 
ments of ECH plasmas in Heliotron E. Sudo, S. (Kyoto Univ., Uji 
(Japan). Plasma Physics Lab.); Baba, T.; Zushi, H.; Kondo, K.; 
Sano, F.; Mizuuchi, T.; Besshou, S.; Okada, H.; Wakatani, M.,; 
Obiki, T. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 556p. (CONF-9105439—: 8. international workshop on stel- 
larators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 
Deuterium pellet injection is used for investigation of transport 
through dynamic process. It is carried out under several conditions 
like auxiliary toroidal field control, magnetic axis shift, and externally 
added magnetic field perturbation. (author). 4 refs, 3 figs, 1 tab. 


11199 (INIS-mf—13744, pp. 533-536) Neoclassical transport 
in stellarators - A comparison of conventional stellarator/ 
torsatrons with the advanced stellarator, Wendelstein 7X. 
Beidier, C.D. (Association Euratom-Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany)). International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. in- 
ternational workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this brief presentation the neoclassical transport predictions for 
the Helical Axis Advanced Stellarator (Helias) configuration and for 
various torsatron configurations such as LHD, ATF, and URAGAN- 
2M, are compared based on a truncated Fuorier decomposition of 
the magnetic field accurate for the great majority of stellarator field 
configurations. A solution of the bounce-averaged guiding-center 
drift-kinetic equation is given that includes the effects of ripple on 
trapped-particle motion. It is concluded that the Helias configuration 
has comparatively reduced transport. This turns out to hold for all 
frequency regimes. 3 figs. 


11200 


(INIS-mf-13744, pp. 537-540) Diagnostics develop- 
ment for the Large Helical Device. Iguchi, H. (National Inst. for 
Fusion Sciences, Nagoya (Japan). Diagnostic Div.). International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 


9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The basic principles guiding the diagnostics development for the 
Large Helical Device (LHD), which will be the world’s largest stel- 
larator research project, are briefly listed here. A table of diagnostic 
instrumentation is given, stating diagnostic, purpose, and a short 
description. The arrangement of the diagnostic instrumentation 
around the torus is sketched. 2 figs, 1 tab. 
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11201 (INIS-mf—13744, pp. 43) Calculation of the ambipolar 
electric field for Helias with emphasis on Wendelstein 7X. 
Beidler, C.D. (Association Euratom-Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany)). International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. (CONF-9105439-: 8. interna- 
tional workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. 556p. Order Number DE94614954. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. WENDELSTEIN-7 STELLARATOR/ 
neoclassical transport theory; ELECTRIC FIELDS; KINETIC EQUA- 
TIONS; MAGNETIC FIELD RIPPLES 


11202 (INIS-mf-13744, pp. 311) Plasma pressure 
anisotropy effect on ideal MHD-modes in stellarator type traps. 
Demchenko, P.V. (Kharkov State Univ., Kharkov (Ukraine)); 
Sakhar, K.V.; Omel’chenko, A.Ya. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. (CONF-9105439-: 8. interna- 
tional workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. 556p. Order Number DE94614954. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. BALLOONING _ INSTABILITY/piasma 
pressure; PLASMA PRESSURE/anisotropy; STELLARATORS/ 
ballooning instability; DISPERSION RELATIONS; MERCIER CRI- 
TERION; ANISOTROPY; SHEAR; STELLARATORS 


11203 (INIS-mf—13744, pp. 325) A semianalytical approach 
to the mercier criterion for some TJ-Il configurations. Varias, A. 
(Asociacion EURATOM-CIEMAT, Madrid (Spain)); Fraguas, A.L.; 
Alejaidre, C.; Dominguez, N.; Carreras, B.; Lynch, V.E. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jul 1991. 
(CONF-9105439-: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. 556p. Order Num- 
ber DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication 2 refs. HELIAC STELLARATORS/mercier 
criterion; MINIMUM AVERAGE-B CONFIGURATIONS; ROTA- 
TIONAL TRANSFORM 


11204 (INIS-mf-13744, pp. 459) Stellarator reactor opti- 
mization. Lyon, J.F. (Oak Ridge National Lab., TN (United 
States)); Painter, S.L. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. Contract DE-ACO5-840R21400. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. 556p. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMONUCLEAR REACTORS/cost es- 
timation; TORSATRON STELLARATORS/charged-particle transport 
theory; ELECTRIC FIELDS; ELECTRON TEMPERATURE; ION 
TEMPERATURE; MAGNETIC FIELD RIPPLES; NEOCLASSICAL 
TRANSPORT THEORY; ONE-DIMENSIONAL CALCULATIONS; 
PLASMA CONFINEMENT 


11205 (INIS-mf-13744, pp. 469) Status of stellarator re- 
search in the general physics institute. Batanov, G.M. (AN 
SSSR, Moscow (Russian Federation). Inst. Obshchej Fiziki); 
Grebenshchikov, S.E.; Kovrizhnykh; Fedyanin, O.1. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. 556p. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. L-2 STELLARATORVecr heating; ELEC- 
TRON TEMPERATURE; ENERGY DEPOSITION; ENERGY 
LOSSES; EXPERIMENT PLANNING; NEOCLASSICAL TRANS- 


PORT THEORY; PLASMA DENSITY; POWER RANGE 100-1000 
KW 





11206 (INIS-mf-13765, pp. D2-D4) The potential in Canada 
for fusion by polarized nuclei. Giusti, D. (Toronto Univ., ON 
(Canada). Dept. of Chemical Engineering and Applied Chemistry); 
Andrews, D.G.; Bonalumi, R.A. Canadian Nuclear Society, Toronto, 
ON (Canada). 1986. 1385p. (CONF-8606428—: 7. annual Canadian 
Nuclear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Conference summaries. Order Number DE94612262. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. _THERMONUCLEAR REACTIONS/ 
polarized beams; BEAM INJECTION; HYDROGEN 1; MAGNETIC 
CONFINEMENT 


11207 (INIS-RU-364) Summaries of reports of working 
seminar ’Fusion reactions in condensed matter” and All-union 
conference "Cold fusion”. AN SSSR, Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1991. 74p. (in Russian). (CONF-9103282—: Working seminar 
on "Fusion reactions in condensed matter” and All-union confer- 
ence on "Cold fusion’; Working seminar on "Fusion reactions in 
condensed matter” and All-union conference on "Cold fusion”, 
Dubna (Russian Federation); Order Number DE94612618. Source: 
OSTI; NTIS (US Sales Only); INIS. 

60 abstracts of papers covering issues of cold fusion are pre- 
sented. 


11208 (LA-12722-T) Instability heating of solid-fiber Z 
pinches. Riley, R.A. Jr. Los Alamos National Lab., NM (United 
States). Feb 1994. 192p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94007055. Source: OSTI; NTIS; INIS; GPO Dep. 

The Los Alamos High Density Z Pinch-ll (HDZP-II) facility is 
used to study the dynamics of z-pinch plasmas generated from 
solid fibers of deuterated polyethylene CD. with a range in radii of 
3-60 um. HDZP-II is a pulsed-power generator that delivers a cur- 
rent that rises to 700 kA in 100 ns through an inductive load. A 
multiframe circular schlieren records the evolution of the shape and 
size of the plasma on seven images taken at 10-ns intervals. 
These circular-schlieren images show very strong m=0 instability at 
the onset of current and a rapid radial expansion of the plasma. No 
higher-order instabilities are observed. An interferometer is used to 
infer the electron density and electron line density, giving a mea- 
sure of the fraction of plasma contained within the outline of the 
circular-schlieren image at one time during the multiframe se- 
quence. A _ three-channel x-ray crystal-reflection spectrometer 
provides the time-resolved, spatially-averaged electron tempera- 
ture. The magnitude of the x-ray emission at these energies also 
gives qualitative information about the electron temperature and 
density at late times. A lower bound on the ion temperature is in- 
ferred from the particle pressure needed to balance the magnetic 
field pressure. The ion temperature rose above that of the elec- 
trons, strongly suggesting an additional heating term that puts 
energy directly into the ions. An ion heating term is proposed to 
explain the observed rapid radial expansion and elevated ion tem- 
peratures. This heating term is based on the assumption that the 
observed m=0 instabilities reconnect, enclosing magnetic flux 
which degenerates into turbulence in the plasma. A 0-D simulation 
is developed to investigate the relevance of different physical mod- 
els to the data presented. 


11209 (LA-12724-T) Magnetohydrodynamic simulation of 
solid-deuterium-initiated Z-pinch experiments. Sheehey, P.T. 
Los Alamos National Lab., NM (United States). Feb 1994. 162p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94006054. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Thesis sumbitted to the University of California, Los Angeles. 

Solid-deuterium-initiated Z-pinch experiments are numerically 
simulated using a two-dimensional resistive magnetohydrodynamic 
model, which includes many important experimental details, such 
as “cold-start” initial conditions, thermal conduction, radiative en- 
ergy loss, actual discharge current vs. time, and grids of sufficient 
size and resolution to allow realistic development of the plasma. 
The alternating-direction-implicit numerical technique used meets 
the substantial demands presented by such a computational task. 
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Simulations of fiber-initiated experiments show that when the fiber 
becomes fully ionized rapidly developing m=0 instabilities, which 
originated in the coronal plasma generated from the ablating fiber, 
drive intense non-uniform heating and rapid expansion of the 
plasma column. The possibility that inclusion of additional physical 
effects would improve stability is explored. Finite-Larmor-radius- 
ordered Hall and diamagnetic pressure terms in the magnetic field 
evolution equation, corresponding energy equation terms, and sep- 
arate ion and electron energy equations are included; these do not 
change the basic results. Model diagnostics, such as shadowgrams 
and interferograms, generated from simulation results, are in good 
agreement with experiment. Two alternative experimental ap- 
proaches are explored: high-current magnetic implosion of hollow 
cylindrical deuterium shells, and “plasma-on-wire” (POW) implosion 
of low-density plasma onto a central deuterium fiber. By minimizing 
instability problems, these techniques may allow attainment of 
higher temperatures and densities than possible with bare fiber- 
initiated Z-pinches. Conditions for significant D-D or D-T fusion 
neutron production may be realizable with these implosion-based 
approaches. 


11210 (LA-UR-93-4474) Molecular dynamics simulations of 
dense plasmas. Collins, L.A. (Los Alamos National Lab., NM 
(United States)); Kress, J.D.; Kwon, |.; Lynch, D.L.; Troullier, N. 
Los Alamos National Lab., NM (United States). [1993]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9309320-1: American Physical Society 
conference, San Antonio, TX (United States), Sep 1993). Order 
Number DE94005082. Source: OSTI; NTIS; GPO Dep. 

We have performed quantum molecular dynamics simulations of 
hot, dense plasmas of hydrogen over a range of temperatures(0.1- 
5eV) and densities(0.0625-5g/cc). We determine the forces 
quantum mechanically from density functional, extended Huckel, 
and tight binding techniques and move the nuclei according to the 
classical equations of motion. We determine pair-correlation func- 
tions, diffusion coefficients, and electrical conductivities. We find 


that many-body effects predominate in this regime. We begin to 
obtain agreement with the OCP and Thomas-Fermi models only at 
the higher temperatures and densities. 


11211 (LA-UR-94-271) Diagnostics of high-brightness 
short-pulse lasers and the plasmas they generate. Kyrala, G.A.; 
Fulton, R.D.; Cobble, J.A.; Schappert, G.T.; Taylor, AJ. Los 
Alamos National Lab., NM (United States). [1994]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940142-3: OE/LASE '94: conference on 
optics, electro-optics, and laser applications in science and engi- 
neering, Los Angeles, CA (United States), 22-29 Jan 1994). Order 
Number DE94006165. Source: OSTI; NTIS; INIS; GPO Dep. 

The properties of a laser influence the interaction of the intense 
laser light with materials. The authors will describe some of the di- 
agnostics that they have implemented at the Los Alamos Bright 
Source to correlate the changes in the x-ray spectrum and tempo- 
ral history of a laser generated silicon plasmas with the changes of 
the incident XeCl laser light. One property is of special interest, the 
existence of a short prepulse. They find that the prepulse en- 
hances the generation of the x-rays from a later pulse. 


11212 (ORNL/FTR-4845) The International Atomic Energy 
Agency Technical Committee meeting on radio-frequency 
launchers for plasma heating and current drive in Japan: For- 
eign trip report, November 8-14, 1993. Baity, F.W. Oak Ridge 
National Lab., TN (United States). 22 Nov 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94003793. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

This meeting brought together experts on radio-frequency heat- 
ing and current drive from the main fusion centers throughout the 
world where the latest developments were presented. Several 
novel ideas and future plans were discussed. The significant devel- 
opments in each frequency range are discussed. 


11213 (ORNL/FTR-4856) Travel to Japan to participate in 
the Fifth International Toki Conference on Plasma Physics and 
Controlled Nuclear Fusion: Foreign trip report, November 13— 
20, 1993. Neilson, G.H. Oak Ridge National Lab., TN (United 
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States). 6 Dec 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94004464. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The traveler attended and presented an invited paper at the Fifth 
International Toki Conference on Plasma Physics and Controlled 
Nuclear Fusion. At the new site for the National Institute for Fusion 
Science, research and development (R&D) laboratories for 
superconducting magnets and for plasma heating systems are op- 
erational. The concrete shell of the Large Helical Device (LHD) 
building is nearing completion. Winding of the helical coils for LHD 
will begin next year in the test cell, and one of the poloidal field coil 
pairs has been delivered and awaits testing in the magnet labora- 
tory. Conference papers addressed the status of plasma heating 
and current drive technology, and the application of this technology 
to fusion plasma confinement experiments. Of particular interest 
was the progress in the attainment of advanced tokamak physics 
operating modes through control of the profiles, primarily the current 
profile. Discussions with conference participants revealed a signifi- 
cant interest in the Tokamak Physics Experiment, particularly in its 
approval status and in prospects for international collaboration. 


11214 (ORNL/TM-12464) Three-dimensional effects for ra- 
dio frequency antenna modeling. Carter, M.D.; Batchelor, D.B.; 
Stallings, D.C. Oak Ridge National Lab., TN (United States). Sep 
1993. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94006102. Source: OSTI; NTIS; INIS; GPO Dep. 

Electromagnetic field calculations for radio frequency (rf) anten- 
nas in two dimensions (2-D) neglect finite antenna length effects as 
well as the feeders leading to the main current strap. Comparisons 
with experiments indicate that these 2-D calculations can overesti- 
mate the loading of the antenna and fail to give the correct reactive 
behavior. To study the validity of the 2-D approximation, the Multi- 
ple Antenna Implementation System (MAntIS) has been used to 
perform 3-D modeling of the power spectrum, plasma loading, and 
inductance for a relevant loop antenna design. Effects on antenna 
performance caused by feeders to the main current strap, conduct- 
ing sidewalls, and finite phase velocity are considered. The plasma 
impedance matrix for the loading calculation is generated by use of 
the ORION-1D code. The 3-D model is benchmarked with the 2-D 
model in the 2-D limit. For finite-length antennas, inductance calcu- 
lations are found to be in much more reasonable agreement with 
experiments for 3-D modeling than for the 2-D estimates. The 
modeling shows that the feeders affect the launched power spec- 
trum in an indirect way by forcing the driven rf current to return in 
the antenna sidewalls rather than in the plasma as in the 2-D 
model. Thus, the feeders have much more influence than the 
plasma on the currents that return in the sidewall. It has also been 
found that poloidal dependencies in the plasma impedance matrix 
can reduce the loading from that predicted in the 2-D model. For 
some plasma parameters, the combined 3-D effects can lead to a 
reduction in the predicted loading by as much as a factor of 2 from 
that given by the 2-D model. 


11215 (PFC/RR-93-4) Self-similar variables and the prob- 
lem of nonlocal electron heat conductivity. Krasheninnikov, S.. 
(Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center); Bakunin, O.G. Massachusetts Inst. of 
Tech., Cambridge, MA (United States). Plasma Fusion Center. Oct 
1993. 3ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER54109. Order Number 
DE94005826. Source: OSTI; NTIS; INIS; GPO Dep. 

Self-similar solutions of the collisional electron kinetic equation 
are obtained for the plasmas with one (1D) and three (8D) dimen- 
sional plasma parameter inhomogeneities and arbitrary Z4. For 
the plasma parameter profiles characterized by the ratio of the 
mean free path of thermal electrons with respect to electron- 
electron collisions, +7, to the scale length of electron temperature 
variation, L, one obtains a criterion for determining the effect that 
tail particles with motion of the non-diffusive type have on the elec- 
tron heat conductivity. For these conditions it is shown that the use 
of a “symmetrized” kinetic equation for the investigation of the 
strong nonlocal effect of suprathermal electrons on the electron 
heat conductivity is only possible at sufficiently high Zo4 (Zen > (L/ 
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+t)'/2). In the case of 3D inhomogeneous plasma (spherical sym- 
metry), the effect of the tail electrons on the heat transport is less 
pronounced since they are spread across the radius r. 


11216 (PFC/RR-93-6) Conceptual study of moderately 
coupled plasmas and experimental comparison of laboratory 
x-ray sources. Li, C. (Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Plasma Fusion Center). Massachusetts Inst. of 
Tech., Cambridge, MA (United States). Plasma Fusion Center; 
Lawrence Livermore National Lab., CA (United States). Dec 1993. 
223p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-91ER54109 ; W-7405-ENG-48. Order Number 
DE94005828. Source: OSTI; NTIS; INIS; GPO Dep. 

In this thesis the fundamental concepts of moderately coupled 
plasmas, for which 2<inA, $10, are, for the first time, presented. 
This investigation is motivated because neither the conventional 
Fokker-Planck approximation [for weakly coupled plasmas 
(INA, <10)] nor the theory of dielectric response with correlations 
for strongly coupled plasmas (InA, <1) has satisfactorily addressed 
this regime. Specifically, herein the standard Fokker-Planck opera- 
tor for Coulomb collisions has been modified to include hitherto 
neglected terms that are directly associated with large-angle scat- 
tering. In addition a reduced electron-ion collision operator has 
been calculated that, for the first time, manifests 1/InA, corrections. 
Precise calculations of some relaxation rates and crude calcula- 
tions of electron transport coefficients have been made. As one of 
major applications of the modified Fokker-Planck equation, the 
stopping powers and pR have been calculated for charged fusion 
products (a’s, 5H, 9He) and hot electrons interacting with plasmas 
relevant to inertial confinement fusion. In the second major topic of 
this thesis, advances made in the area of laboratory x-ray sources 
are presented. First, and most importantly, through the use a 
Cockcroft-Walton linear accelerator, a charged particle induced x- 
ray emission (PIXE) source has been developed. Intense line x 
radiation (including K-, L-, M-, and N-lines) with wavelengths from 
0.5 A to 111 A have been successfully produced. Second, a new 
high intensity electron-beam x-ray generator has also been devel- 
oped, and it has been used with advantage in the soft x-ray region 
( < 3 keV). Finally, a direct comparisons of both sources (PIXE 
and electron-beam x-ray sources) to a commercially available ra- 
dioactive a fluorescent x-ray source has been made. 


11217 (PPPL-2954) Guiding-center equations for electrons 
in ultraintense laser fields. Moore, J.E.; Fisch, N.J. Princeton 
Univ., NJ (United States). Plasma Physics Lab. Jan 1994. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. Order Number DE94005540. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The guiding-center equations are derived for electrons in arbitrar- 
ily intense laser fields also subject to external fields and 
ponderomotive forces. Exhibiting the relativistic mass increase of 
the oscillating electrons, a simple frame-invariant equation is shown 
to govern the behavior of the electrons for sufficiently weak back- 
ground fields and ponderomotive forces. The parameter regime for 
which such a formulation is valid is made precise, and some pre- 
dictions of the equation are checked by numerical simulation. 


11218 (PSI-PROC—92-02, pp. 408-415) Muon catalyzed 
fusion. Petitjean, C. (Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land)). Sep 1992. 657p. (CONF-9109524—: Specialists’ meeting on 
accelerator-based transmutation, Villigen (Switzerland), 9-12 Sep 
1991). In Proceedings of the specialists’ meeting on accelerator- 
based transmutation. Order Number DE94612272. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The state of the art and the recent progress made in dyt fusion 
is shortly reviewed. Experiments demonstrated 100 to 150 dt fu- 
sions per muon. The most reliable value for dt sticking is ~ 0.5%. 
This sets natural limit to the possible fusion output with uCF to 200 
per muon. In energy applications, the concept of Yu. Petrovs uCF 
hybrid reactor is sketched. There are prospects for using uCF for 
intense neutron sources to be used for materials testing of future 
hot fusion reactors and for applications in element transmutation. 
(author) 5 figs., 42 refs. 


11219 (RISO-R-700(EN)) Experimental investigation of 
edge localised modes in JET. Lindholm Colton, A. Risoe National 





Lab., Roskilde (Denmark). Optics and Fluid Dynamics Dept. Aug 
1993. 164p. Order Number DE94614966. Source: OSTI; NTIS; 
INIS. 

Edge Localised Modes (ELMs) in the JET tokamak have been 
studied experimentally, using density profile and fluctuation data 
from a multichannel reflectometer and temperature profile data from 
an ECE heterodyne radiometer. The following topics have been in- 
vestigated: The radial extent and localisation of the density and 
temperature profile perturbations caused by the ELMs. Fluctuations 
in the density and magnetic field in connection with the ELMs. The 
correlation between the repetition frequency of the L-H transition 
ELMs, and the plasma edge temperature and density. Trajectories 
in n-T space prior to ELMs later in the H-mode. (au) (39 refs.). 


11220 (TRITA-ALF-93-01) The structure and stability of the 
reversed field pinch magnetic equilibrium in Extrap T1. Nord- 
lund, P. Royal Inst. of Tech., Stockholm (Sweden). Dept. of Fusion 
Plasma Physics. May 1998. 27p. (KTH/ALF/R—93/1.). Order Num- 
ber DE94615010. Source: OSTI; NTIS; INIS. 

The reversed field pinch magnetic equilibrium in the high aspect 
ratio (R/a approximately equal to 8.8) Extrap T1 experiment has 
been studied using an insertable magnetic probe. High current 
density plasmas, about 14 MA/m? on axis, with reversal ratio and 
pinch parameter of F approximately equal to -05 and © 
approximately equal to 1.8 are considered. The experimental p- 
configuration is found to be flat from the central region out to 0.6a, 
approaching zero at the wall. The pressure profile flat in the central 
region, with the steepest gradient between 0.6a and 0.8a. Values 
of G6 = 0.16 and <8> 0.07 are found. Linear stability calculations 
show that the measured equilibrium, given a conducting wall at the 
plasma boundary, is stable with respect to all current driven ideal 
and resistive MHD modes. However, m=1 tearing modes resonant 
inside the reversal surface are close to marginal stability. When the 
conductivity of the linear is disregarded and an 18% vacuum re- 
gion is included in the stability calculations, the m = 0 and the 
externally resonant m =1 tearing modes become unstable. The 
configuration is found stable with respect to ideal interchange 
modes. The resistive interchange stability is also briefly discussed. 


11221 (TRITA-ALF—-93-02) MHD activity during RFP startup 
in Extrap T1. Drake, J.R.; Brzozowski, J.; Mazur, S.; Nordlund, P. 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Fusion Plasma 
Physics. Apr 1993. 19p. (KTH/ALF/R-93/2.). Order Number 
DE94615011. Source: OSTI; NTIS; INIS. 

During the startup phase of a reversed field pinch discharge 
(RFP), the configuration undergoes relaxation which is the dynamic 
process by which the configuration evolves to states near the mini- 
mum magnetic energy thus realising improved stability. A high loop 
voltage and a high level of level of m =1 poloidal mode activity is 
observed while this process occurs. After the RFP configuration is 
established, there is a substantial decrease in both the m = 1 ac- 
tivity and the loop voltage. In addition in the Extrap T1 device, 
under unfavourable conditions characterised by a pinch parameter 
6 less than about 1.5 at the time of reversal, the loop voltage can 
further increase substantially resulting in a suppressed plasma cur- 
rent level. Simultaneous with the loop voltage increase there is an 
observed increase in poloidal m = 0 mode activity. This occurs just 
when field reversal first is established as the surface with zero 
toroidal field is produced at the plasma edge. The increased loop 
voltage is believed to be the result of m = 0 tearing modes reso- 
nant at the reversal surface and driven by a large parallel! current 
gradient at the edge which become particularly pathological when 
the @ is comparatively low. 


11222 (TRITA-ALF—93-05) Magnetic field fluctuations in the 
high aspect ratio Extrap T1 reversed field pinch. Mazur, S. 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Fusion Plasma 
Physics. Jun 1993. 24p. (KTH/ALF/R-93/5.). Order Number 
DE94615012. Source: OSTI; NTIS; INIS. 

Magnetic field fluctuations have been investigated on the high 
aspect ratio (R/a = 8.8) Extrap T1 reversed-field pinch. A global 
mode structure is found, characterised by poloidal model numbers 
m = 0 and m = 1. The mode spectrum of m = 1 fluctuations is 
peaked around toroidal mode numbers n = -19,...,-14, correspond- 
ing to modes with resonances of the q-profile inside the reversal 
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surface. The mode amplitudes are such that magnetic island over- 
lapping should occur in the central part of the plasma causing 
stochastisation of the magnetic field. Nearly rigid body rotation of 
the internally resonant modes is observed, with poloidal and 
toroidal angular velocities of w= 1.4x105 + 0.2x10° rads/s and 
w= 0.5x10*+0.1x10* rad/s, respectively. 


11223 (UCRL-ID-115969) Dispersion relations for a 
plasme-filled helix-loaded-waveguide. Makowski, M.A.; Hooper, 
E.B.; Stallard, B.W. Lawrence Livermore National Lab., CA (United 
States). Jan 1994. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94006333. Source: OSTI; NTIS; GPO Dep. 

The propagation of waves on bounded, magnetized plasma 
columns arises in connection with a variety of applications. To this 
end dispersion relations axe developed for a variety of multi-region 
circularly symmetric configurations. These include, a sheath helix in 
free space, a plasma column in free space, a plasma filled con- 
ducting tube, a plasma filled sheath-helix in free space, a sheath 
helix within a conducting cylinder, a plasma filled sheath-helix 
within a conducting cylinder, and a plasma column within a sheath- 
helix contained within a conducting cylinder. The latter configuration 
is of the most interest for whistler wave excitation for plasma 
thruster applications, since it includes the effect of a vacuum region 
separating the plasma column from the helical excitation structure. 


11224 (UCRL-JC—114373) Spectroscopy and _ atomic 
physics in EBIT and SuperEBIT. Beiersdorfer, P. (Lawrence Liv- 
ermore National Lab., CA (United States)); Chen, M.; Decaux, V.; 
Elliott, S.; Knapp, D.; Marrs, R.; Osterheld, A.; Widmann, K.; Bitter, 
M.; Kahn, S. Lawrence Livermore National Lab., CA (United 
States). 16 Dec 1993. 20p. Sponsored by USDOE, Washington, 
DC (United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Grant NAGW-2688. (CONF-9309119-3: 9. biennial topical confer- 
ence on atomic processes in plasmas, San Antonio, TX (United 
States), 19-23 Sep 1993). Order Number DE94006050. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An overview is given of x-ray measurements in progress on the 
Livermore electron beam ion trap facilities. The measurements in- 
clude detailed investigations of the satellite spectrum of heliumlike 
krypton Kr“ for diagnostic applications in future tokamak fusion 
reactors, precise measurements of the 2-2 transition energies in 
neonlike U®?* through lithiumlike U®* to test the predictions of 
QED theory, and investigations of line formation by innershell ion- 
ization and non-resonant electron capture for the development of 
line diagnostics applicable to non-equilibrium plasmas. 
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Refer also to citation(s) 8218, 9628, 9632, 9633, 9703, 9712, 
10959, 11051, 11111, 11118, 11119, 11174, 11188, 11204 


11225 (ANL/EP/CP-—79739-Rev.) Neutronics of a D-Li neu- 
tron source: An overview. Gomes, |.C.; Smith, D.L. Argonne 
National Lab., IL (United States). Nov 1993. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930928—6-Rev.: 6. international conference on 
fusion reactor materials, Stresa (Italy), 27 Sep - 1 oct 1993). Order 
Number DE94005372. Source: OSTI; NTIS; INIS; GPO Dep. 

The importance of having a high energy (14 MeV) neutron 
source for fusion materials testing is widely recognized. The avail- 
ability of a test volume with easy accessibility, with a radiation 
environment similar to the one expected for a fusion reactor, and 
with dimensions large enough to accommodate several small sam- 
ples or a small blanket mock-up are requirements impossible to 
meet with the existing reactors and irradiation facilities. A D-Li neu- 
tron source meets the above mentioned requirements and can be 
built today with well known technology. This paper describes some 
relevant topics related to beam target configuration, neutron flux 
spectrum, and nuclear responses for a D-Li neutron source. The 
target-beam configuration is analyzed for different beam cross sec- 
tional areas and trade-offs between the area of the beam and 
related quantities such as available volume for testing, peak fluxes, 
and flux or nuclear responses gradient are presented. The 
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conclusion is that the D-Li neutron source has the necessary char- 
acteristics to be the option of choice for IFMIF. 


11226 (ANL/EP/CP-—79740-Rev.) Analysis of beam-on-target 
interaction in a neutron-source test facility. Hassanein, A.; 
Smith, D. Argonne National Lab., IL (United States). Oct 1993. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930928-3-Rev.: 6. interna- 
tional conference on fusion reactor materials, Stresa (italy), 27 Sep 
- 1 oct 1993). Order Number DE94005392. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The need is urgent for a high-flux, high-energy neutron test facil- 
ity to evaluate the performance of fusion reactor materials. An 
accelerator-based deuterium-lithium source is generally considered 
the most reasonable approach to a high-flux neutron source in the 
near future. The idea is to bombard a high-energy (20-40 MeV) 
deuteron beam into a lithium jet target to produce high-energy neu- 
trons in order to simulate a fusion reactor environment via the Li 
(d, n) nuclear stripping reaction. Deposition of the high-energy 
deuteron beam and the subsequent response of the lithium jet are 
modeled and evaluated in detail. To assess the feasibility of this 
concept, the analysis is done parametrically for various deuteron 
beam energies, beam currents, and jet velocities. A main require- 
ment for a successful operation is to keep the free jet surface at a 
minimum temperature to reduce surface evaporation of lithium into 
the vacuum system. The effects of neutron-generated heating and 
irradiation on the jet-supporting back plate are also evaluated. The 
back plate must maintain a reasonable lifetime during system oper- 
ation. 


11227 (CEA-DRFC—91-92) Progress report 1991-1992. As- 
sociation Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. 1993. 78p. (In French). Order Number 
DE94615102. Source: OSTI; NTIS (US Sales Only); INIS. 

The period 91-92 has seen reliability of the machine sub-units 
improve, for example cryogenics got at an excellent level. Efforts 
have been made on data-processing and on the first wall. Hybrid 
installation has reached its rated power with 6 MW (mega Watts) 
injected in the Tore, at the ionic cyclotronic frequency 4 MW (mega 
Watts) have been coupled to the plasma with an only one 
launcher, more-over one has realized the injection of 1.7 MW of 
neutral deuterium. Efforts towards long discharge allowed obtaining 
an one minute long discharge at 10° amperes with the coupling of 
170 MJ (mega joules) hybrid waves to the plasma. Preliminary 
plan ‘continuous Tore Supra’ is discussed as also last views about 
basic machine technology with components, magnets, tritium, with- 
out forgetting long term technology including solid blanket, liquid 
blanket and low activation materials. 60 figs., 340 refs. 


11228 (CEA-DRFC-RA-—1992) Annual report of the Associe- 
tion CEA/EURATOM 1992. Magaud, P. Association Euratom-CEA, 
Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1993. 
214p. Order Number DE94615103. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This compilation is divided, like the European programme, in two 
parts: the first one describes the developments of new technolo- 
gies for the next International Reactor (Basic Machine tasks) and 
the second one summarizes the works performed to design a com- 
mercial fusion reactor (Long Term tasks). In this way, tasks are 
sorted out to respect the European presentation (Plasma Facing 
Components, Vacuum Vessel and Shield,...). For an easy reading, 
the appendix 4 gives the list of tasks in alphabetical order with a 
page reference list. (author). refs., figs., tabs. 


11229 (CFFTP-G-9053) ITER - torus vacuum pumping sys- 
tem remote handling issues. Stringer, J. Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). Nov 1992. 94p. Order 
Number DE94615110. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes design issues concerning remote mainte- 
nance of the ITER torus vacuum pumping system. Key issues 
under investigation in this report are bearings for inert gas opera- 
tion, transporter integration options, cryopump access, gate valve 
maintenance frequency, tritium effects on materials, turbomolecular 
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pump design, and remote maintenance. Alternative bearing materi- 
als are explored for inert gas operation. Encapsulated motors and 
rotary feedthroughs offer an alternative option where space re- 
quirements are restrictive. A number of transporter options are 
studied. The preferred scheme depends on the shielded reconfig- 
ured ducts to prevent streaming and activation of RH (remote 
handling) equipment. A radiation mapping of the cell is required to 
evaluate this concept. Valve seal and bellow life are critical issues 
and need to be evaluated, as they have a direct bearing on the 
provision of adequate RH equipment to meet scheduled and un- 
scheduled maintenance outages. The limited space on the inboard 
side of the cryopumps for RH equipment access requires a recon- 
figured duct and manifold. A modified shielded duct arrangement is 
proposed, which would provide more access space, reduced acti- 
vation of components, and the potential for improved valve seal 
life. Work at Mound Laboratories has shown the adverse effects of 
tritium on some bearing lubricants. Silicone-based lubricants should 
be avoided. (11 refs., 2 tabs., 31 figs.). 


11230 (CFFTP-G-9162) ITER - torus vacuum pumping sys- 
tem remote handling issues: Phase 3. Stringer, J. Canadian 
Fusion Fuels Technology Project, Toronto, ON (Canada). Nov 
1992. 538p. Order Number DE94615112. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report describes design issues concerning remote mainte- 
nance of the ITER torus vacuum pumping system. The key issues 
under investigation are the valve seal exchange concept under in- 
ert gas and an alternative on-line vacuum option; flask handling 
support methods; flask handling/pump cell access interfacing; and 
valve seal inspection feasibility. The horizontal exchange of moving 
parts (seals/disc) for a 1.5 m regeneration isolation gate valve ap- 
pears technically feasible. However, it is recommended that other 
commercially available valves that are lighter and narrower be ex- 
amined with a view to reducing the overall size of the flask and 
simplifying maintenance tasks. A variant of this scheme appears 
feasible where the seals are replaced while the torus is under vac- 
uum using two slit valves within the body of the main valve. This 
approach offers reduced cost, minimized remote handling require- 
ments, and possibly increased plant availability. Remote handling 
of the flask and valve moving parts by overhead support methods 
is studied analytically. The forces and moments acting on the flask 
and resulting deflections during seal exchange operations show 
that a more rigid support of the flask is required than can be sup- 
plied using a crane. An alternative floor-mounted support method is 
proposed. Pump cell access is developed from the standpoint of 
the handling and transfer of a seal exchange flask as well as other 
pump room components. A tool for in-situ inspection of 
regeneration-isolation valve seats appears feasible. The concept 
could be developed for vacuum use as well as for in-situ repair of 
the seats. (21 figs.). 


11231 (CFFTP-G-9204) ITER cooling systems: Options 
study. Natalizio, A. (ENSAC Associates Ltd., Etobicoke, ON 
(Canada)); Hollies, R.E.; Sochaski, R.O.; Stubley, P.H. Canadian 
Fusion Fuels Technology Project, Toronto, ON (Canada). Jun 1992. 
105p. (ENSAC-AN-9111.). Order Number DE94615107. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ITER reference system uses low-temperature water for heat 
removal and high-temperature helium for bake-out. As these sys- 
tems share common equipment, bake-out cannot be performed 
until the cooling system is drained and dried, and the reactor can- 
not be started until the helium has been purged from the cooling 
system. This study examines the feasibility of using a single high- 
temperature fluid to perform both heat removal and bake-out. The 
high temperature required for bake-out would also be in the range 
for power production. The study examines cost, operational bene- 
fits, and impact on reactor safety of two options: a high-pressure 
water system, and a low-pressure organic system. It was con- 
cluded that the cost savings and operational benefits are 
significant; there are no significant adverse safety impacts from op- 
erating either the water system or the organic system; and the 
capital costs of both systems are comparable. 


11232 (CFFTP-G-9222-1) CATHENA model of a shield cir- 
cult for ITER (v.1). Ross, W.E. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations); Yee, V.W.S. 





Canadian Fusion Fuels Technology Project, Toronto, ON (Canada). 
Sep 1992. 90p. (TTR-405-1.). Order Number DE94615108. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains the description of the CATHENA network 
model of a shield circuit for the ITER (International Thermo-nuclear 
Experimental Reactor) heat transport system. The model has been 
tested to demonstrate its ability to simulate the thermalhydraulic 
behaviour of such a loop during both steady-state operation and 
transient conditions. The CATHENA code is a general two-fluid 
thermalhydraulic code. The report also presents the circuit 
conditions during steady state operation and documents two loss- 
of-coolant scenarios simulated with the model. A description of the 
thermalhydraulic behaviour of the circuit as it empties is provided. 
(Author) (21 figs., tab., 12 refs.). 


11233 (CFFTP-G-91116) ITER - torus vacuum pumping 
system remote handling issues: Phase 4. Stringer, J. Canadian 
Fusion Fuels Technology Project, Toronto, ON (Canada). Nov 
1992. 44p. Order Number DE94615111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report describes further design issues concerning remote 
maintenance of torus vacuum pumping systems options for ITER. 
The key issues under investigation in this report are flask support 
systems for valve seal exchange operations for the compound cry- 
opump scheme and remote maintenance of a proposed multiple 
turbomolecular pump (TMP) system, an alternative ITER torus ex- 
haust pumping option. Previous studies have shown that the 
overhead support methods for seal exchange flask equipment 
could malfunction due to valve/flask misalignment. A floor-mounted 
support system is described in this report. This scheme provides a 
more rigid support system for seal exchange operations. An alter- 
native torus pumping system, based on the use of multiple TMPs, 
is studied from a remote maintenance standpoint. In this concept, 
centre distance spacing for pump/valve assemblies is too restrictive 
for remote maintenance. Recommendations are made for adequate 
spacing of these assemblies based on commercially-available 0.8 


m and 1.0 m diameter valves. Fewer pumps will fit in this arrange- 
ment, which implies a need for larger TMPs. Pumps of this size 
are not commercially available. Other concerns regarding the ser- 
vicing and storage of remote handling equipment in cells are also 
identified. (9 figs.). 


11234 (CONF-931018-78) Overview of the US stellarator 
reactor study. Lyon, J.F. (Oak Ridge National Lab., TN (United 
States)); Gulec, K.; Miller, R.L.; El-Guebaly, L. Oak Ridge National 
Lab., TN (United States). [1993]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Symposium on fusion engineering; Hyannis, MA (United States); 
11-15 Oct 1993. Order Number DE94006042. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This study, which uses a cost-minimization code that incorpo- 
rates the ARIES costing and reactor component models with a |-D 
energy transport calculation, shows that a torsatron reactor could 
be competitive with a tokamak reactor. 


11235 (CONF-940412-3) Irradiation-induced structure and 
property changes in tokamak plasma-facing, carbon-carbon 
composites. Burchell, T.D. Oak Ridge National Lab., TN (United 
States). [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From 39. inter- 
national symposium of the Society for the Advancement of Material 
and Process Engineering and exhibition; Anaheim, CA (United 
States); 11-14 Apr 1994. Order Number DE94006046. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Carbon-carbon composites are an attractive choice for fusion re- 
actor plasma-facing components because of their low atomic 
number, superior thermal shock resistance, and low neutron activa- 
tion. Next generation plasma fusion reactors, such as the 
International Thermonuciear Experimental Reactor (ITER), will re- 
quire advanced carbon-carbon composite materials possessing 
high thermal conductivity to manage the anticipated severe heat 
loads. Moreover, ignition machines such as ITER will produce 
large neutron fluxes. Consequently, the influence of neutron dam- 
age on the structure and properties of carbon-carbon composite 
materials must be evaluated. Data from two irradiation experiments 
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are reported and discussed here. Carbon-carbon composite materi- 
als were irradiated in target capsules in the High Flux Isotope 
Reactor (HFIR) at Oak Ridge National Laboratory (ORNL). A peak 
damage dose of 4.7 displacements per atom (dpa) at 600°C was 
attained. The carbon materials irradiated included uni-directional, 
two-directional, and three-directional carbon-carbon composites. Di- 
mensional changes are reported for the composite materials and 
are related to single crystal dimensional changes through fiber and 
composite structural models. Moreover, the irradiation-induced di- 
mensional changes are reported and discussed in terms of their 
architecture, fiber type, and graphitization temperature. The effect 
of neutron irradiation on thermal conductivity of two three- 
directional, carbon-carbon composites is reported and the recovery 
of thermal conductivity due to thermal annealing is discussed. 


11236 (DOE/ER-0313/14) Fusion reactor materials semian- 
nual progress report for the period ending March 31, 1993. 
Oak Ridge National Lab., TN (United States). Jul 1993. 524p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94006108. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This is the fourteenth in a series of semiannual technical 
progress reports on fusion reactor materials. These activities are 
concerned principally with the effects of the neutronic and chemical 
environment on the properties and performance of reactor materi- 
als; together they form one element of the overall materials 
programs being conducted in support of the Magnetic Fusion 
Energy Program of the US Depart of Energy. The other major ele- 
ment of the program is concerned with the interactions between 
reactor materials and the plasma and is reported separately. Sepa- 
rate abstracts were prepared for each individual section. 


11237 (DOE/ER/54178—-2) Studies of the Longitudinal Insta- 
bility with an Electron Beam: Technical progress report, 
February 1—August 31, 1993. Maryland Univ., College Park, MD 
(United States). [1993]. 40p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-92ER54178. Order Num- 
ber DE94005335. Source: OSTI; NTIS; INIS; GPO Dep. 

In the last six months our main research effort has continued the 
study of generation, propagation, and edge reflection/transmission 
of localized perturbations in space-charge dominated electron 
beams. In addition, we performed the measurement of the geome- 
try factor g of a coasting beam in a periodic focusing channel. The 
experiments were performed with our short-pulse electron beam in- 
jector and the 5-m long periodic solenoid focusing channel. This 
study has produced very interesting, unexpected results which con- 
cern the fundamental beam physics. A brief report on the 
generation of space-charge waves in the form of localized pertur- 
bations, on the measurement of the geometry factor g, and on the 
beam edge effect on space-charge waves is given. 


11238 (DOE/FTR-94003614) Travel to Germany to assist 
with the divertor design and preparation of a report for the 
ITER Technology Advisory Committee Meeting: Foreign trip 
report, October 31-November 13, 1993. Ulrickson, M. Sandia 
National Labs., Albuquerque, NM (United States). 20 Nov 1993. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94003614. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The ITER Divertor design group at Garching is starting to func- 
tion but is has limited manpower. The biggest hurdle that they face 
lies within the ITER organization itself All decisions on the divertor 
design must be transmitted to San Diego for approval by Rebut. 
There has be no delegation of authority from San Diego to the 
Garching site. The first choice for the plasma facing material in the 
divertor is Beryllium. Be is also the first choice for the surface of 
the bumpers and other divertor protection devices. It is desired that 
the divertor bumpers be able to be replaced without removing the 
entire divertor cassette. During one of the working meetings the 
idea of a compliant layer of braze material having a wide separa- 
tion between the solidus and liquidus temperature might be a good 
choice for the bumper tile attachment. The US home team was 
asked to investigate this possibility. | met with G. Vieider, the Task 
Force Leader for the EC Home Team in the In-Vessel Area. We 
discussed the present status of the ITER divertor design, the re- 
cently released divertor R&D tasks, possibilities for collaborating on 
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some of the tasks, the direction of the ITER divertor design, and 
the up-coming Divertor Working Group Meeting. Somehow Rebut 
must be convinced to delegate authority for the divertor design to 
the Garching team. The US is in a very strong position to lead the 
ITER divertor R&D. We have an excellent set of existing facilities 
and a very strong program in Beryllium. 


11239 (DOE/FTR-94004970) Travel to Switzerland to dis- 
cuss the design of the ITER long-length quench experiment: 
Foreign trip report, November 14-21, 1993. Schultz, J. Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States). Plasma 
Fusion Center. 19 Nov 1993. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC02-93ER54186. Order 
Number DE94004970. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

a Nov. 16-17, the author met with Drs. George Vecsey, 
Alexander Anghel, and Ingo Rohleder of the Paul Scherrer Institute 
in Villigen, Switzerland, to discuss the design of the ITER long- 
length quench experiment. The purpose of the meetings with 
laboratory personnel was to exchange information on the labora- 
tory facilities and the U.S. contribution to the experiment, while 
exploring areas of technical agreement and disagreement. On Nov. 
18-19, he met with Nishio Koizumi of JAERI, A. Anghel, G. Vecsey, 
Claudio Marinucci and Gabriel Pasztor of PSl,and Heinrich 
Katheder of NET, in order to reach an agreement on the character- 
istics of the long-length quench experiment (LLQE) design. 


11240 (EUR-CEA-FC—1488) Modeling of power deposition 
in a tokamak. Application to limiters configurations and the 
Ergodic Divertor on Tore Supra. Seigneur, A. Association 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee; 
Aix-Marseille-1 Univ., 13 - Marseille (France). May 1993. 201p. (in 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

To know what happens to particles issued from the plasma is 
fundamental. The layer of plasma beyond the last closed flux sur- 
face, the SOL (Scrape off Layer), is characterized by its radial 
thickness, A. We established the first abaci which show the depen- 
dence of this characteristic length on different parameters of the 
plasma, such as density, current and magnetic field, on Tore 
Supra. We matched up numerical results of a code with experi- 
mental measures of surface temperatures made by infrared 
thermography. The main conclusion is that, on Tore Supra, A is al- 
most independent of plasma conditions. In fact, it varies between 1 
and 2 10-* m. But, the error made assuming it constant is lower 
than the uncertainties we have concerning material elements. This 
study is local. On the contrary, the code THOR we developed, 
takes the real geometry of all the limiters and of the magnetic equi- 
librium into account. It gives the image of the plasma on the walls. 
It combines parallel motion with perpendicular diffusion of which 
random character is obtained by an algorithm of Monte Carlo. Mo- 
tion equations are in intrinsic coordinates whereas results are in 
ordinary coordinates. The code allows to disturb the initial magnetic 
equilibrium. So, we improved its capacities by adding perturbations 
induced by an ergodic divertor. Numerical results really match ex- 
perimental observations. Sometimes, they question some physical 
models. So, we made our analytical model which explains the fea- 
tures of real energy deposits, numerically found, on the first wall, 
which do not match predictions of the classical model. The code 
can also be a tool to design and to test some new limiters, which 
should be used on Tore Supra, before their construction. (author). 
31 refs., 79 figs., tabs. 


11241 


(FRCEA-TH-387) Study of an Insulated Gate Bipolar 
Transistor (IGBT) and its connection in series. Application at a 
chopper 1500V-5A-10kHz. Gros, P. Association Euratom-CEA, 


Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee; Conserva- 
toire National des Arts et Metiers (CNAM), 75 - Paris (France). 4 
Nov 1993. 124p. (In French). Order Number DE94615109. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the frame of the tokamak ITER (International Thermonuclear 
Experimental Reactor) we have studied, for neutral particle injec- 
tion, a converter with at least two static interrupters by Mosfet 
transistor, bipolar transistor or Insulated Gate Bipolar Transistor 
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(IGBT). After a comparison between these three types of transis- 
tors, by the simulating software MICROCAP, a serial of tests has 
shown the advantages of the IGBT. A command, associated with 
two IGBT of equivalent characteristics, has given a simple and 
efficacious solution. The performances are: (1) between two block- 
ages: 50 ns without overvoltage, (2) between two cut-off: 60 ns. 
40 figs; 30 refs; 10 annexes. 


11242 (GA-A-21501) Application of divertor cryopumping 
to H-mode density control in Dilil-D. Mahdavi, M.A. (and others); 
Ferron, J.R.; Hyatt, A.W. General Atomics, San Diego, CA (United 
States). Nov 1993. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114_ ; 
AC05-840R21400. (CONF-931018—75: Symposium on fusion engi- 
neering, Hyannis, MA (United States), 11-15 Oct 1993). Order 
Number DE94004859. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we describe the method and the results of experi- 
ments where a unique in-vessel cryopump-baffle system was used 
to control density of H-mode plasmas. We were able to indepen- 
dently regulate current and density of ELMing H-mode plasmas, 
each over a range of factor two, and measure the H-mode confine- 
ment scaling with plasma density and current. With a modest 
pumping speed of ~40 ki/s, particle exhaust rates as high as 2 x 
102 atom/s—' have been observed. 


11243 (INIS-mf-13744, pp. 1-5) Overview of URAGAN-3M 
experiment. Volkov, E.D. (AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst.). International Atomic Energy Agency, Vi- 
enna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. international 
workshop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 May 
1991. Order Number DE94614954. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Uragan-3M experiment is briefly discussed with regard to 
the basic parameters, the magnetic field configuration, the radio- 
frequency heated discharge behaviour in the plasma column, and 
the formation of a divertor layer of plasma near the separatrix of 
about 1 cm width. 4 refs, 8 figs, 1 tab. 


11244 (INIS-mf-13744, pp. 89-92) Detachable joint and cur- 
rentfeed influence on the Uragan-4 magnetic configuration. 
Besedin, N.T. (AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst.); Lesnyakov, G.G.; Pankratov, |.M. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of helical winding currentfeeds and detachable 
joints on the Uragan-4 (U-4) vacuum magnetic configuration has 
been studied in this work. The U-4 design is the modification of the 
Uragan-2M (U-2M) torsatron. (author). 1 ref., 2 figs. 


11245 (INIS-mf-13744, pp. 93-96) Magnetic island suppres- 
sion in torsatron. Zolotukhin, A.V. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Shishkin, A.A. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Magnetic resonances are studied analytically to decrease the 
perturbations of torsatron magnetic configurations by varying the 
poloidal field coil currents. 5 refs, 2 figs, 2 tabs. 


11246 (INIS-mf—13744, pp. 99-102) L=3 torsatron magnetic 
configuration with quadrupole field. Lesnyakov, G.G. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Pe- 
trenko, V.l. International Atomic Energy Agency, Vienna (Austria). 
Jul 1991. 556p. (CONF-9105439-: 8. international workshop on 
stellarators, Kharkov (Ukraine), 27-31 May 1991). in 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 





committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

Three methods of creation the S>0 shear in the overall confine- 
ment volume in regimes with the magnetic well were studied on 
the URAGAN-3M torsatron model. It was found a decision that 
does not demand of multipolarity changing p=4 of the vertical field 
coil system. (author). 6 refs, 7 figs. 


11247 (INIS-mf-13744, pp. 115-121) Configuration control 
and modulation experiments using long-pulse ECH discharges 
in the ATF torsatron. Wing, W.R. (Oak Ridge National Lab., TN 
(United States)); Baylor, L.R.; Bigelow, T.S. International Atomic 
Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A brief summary mainly through viewgraphs is given of configu- 
ration control and modulation experiments of 20-second ECH 
discharges in the ATF Torsatron. 


11248 (INIS-mf—13744, pp. 123-126) Creation of an average 
magnetic well in the closed traps due to local deformation of 
round magnetic surfaces. Giagolev, V.M. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(Russian Federation). Inst. Atomnoj Ehnergii); Leneva, A.E. Inter- 
national Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. 
(CONF-9105439-: 8. international workshop on_ stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 
Magnetic well creation based on displacement of the centre of 
round magnetic surfaces respective to the magnetic axis in curvilin- 
ear pieces of the closed trap was shown feasible before. Here, a 


closed trap with a spatial magnetic axis is considered theoretically, 
including a discussion of the stabilizer, and a calculation of the 
magnetic well in the DRACON trap. 5 refs, 1 fig. 


11249 (INIS-mf-13744, pp. 275-278) ICRF heating system 
on large helical device (impedance matching system for feed- 
back control). Kumazawa, R. (National Inst. for Fusion Science, 
Nagoya (Japan)); Watari, T.; Mutoh, T.; Shinbo, F.; Ohkubo, K.; 
Kubo, S.; Kuroda, T. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439—: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A brief report is presented about the design specifications of an 
ion cyclotron heating system for the Large Helical Device sched- 
uled to become operative during 1997. To accommodate the 
various ICH heating scenarios, such as two-ion-hybrid resonance 
heating, minority heating, ion Bernstein wave heating and higher 
harmonic heating, the RF oscillator frequency range was chosen to 
be rather wide, i.e., from 25 to 95 MHz. A feedback control system 
to maintain impedance matching is indispensable for long-pulse 
heating operation. Three feedback control system are proposed 
and evaluated. 3 refs, 6 figs, 1 tab. 


11250 (INIS-mf-13744, pp. 339-347) Review of the TJ-Il 
flexible heliac project. Navarro, A.P. (Asociacion EU- 
RATOM/CIEMAT, Madrid (Spain)). International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. in- 
ternational workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This is a 9-page viewgraph overview of the TJ-Il Heliac program, 
covering succinctly (i) configuration studies, (ii) (equilibrium, stabil- 
ity, and transport) physics studies, (iii) (ECH and NBI) plasma 
heating studies, and (iv) the engineering design. 
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11251 (INIS-mf—13744, pp. 349-364) Impurity analysis in the 
W7-AS stellarator after wall conditioning by carbonization and 
boronization. Brakel, R. (Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany)); Burhenn, R.; Elsner, A. W7-AS Team; ECRH 
Group; NI Group. International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 556p. (CONF-9105439-: 8. international work- 
shop on stellarators, Kharkov (Ukraine), 27-31 May 1991). in &. 
stellarator workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In 15 viewgraph pages the analysis of the effects of wall coating 
on impurity transport in Wendelstein 7-AS is described. In addition 
to the transport study the coating procedure is represented. Also, 
machine-specific aspects with respect to the boundary magnetic 
field topology and limiter action as well as the impurity radiation and 
deposition probe analysis are mentioned. The conclusions are as 
follows: (i) carbon, oxygen, iron, and titanium (the latter from TiC 
coated limiters) are dominant impurities; (ii) carbonization of the 
vessel reduces the light impurities only transiently (for a few tens of 
shots) while iron is more persistently suppressed; (iii) boronization 
durably suppresses carbon and oxygen influx due to active oxygen 
gettering and break of the CO desorption cycle; (iv) large titanium 
and iron fluxes after vessel coating are due to enhanced sputtering 
and “footprints” of localized boundary plasma fluxes after fast re- 
lease of coatings; (v) impurity confinement times from aluminium 
laser blow-off into ECH discharges are typically one order of 
magnitude longer than the respective confinement times. As a con- 
sequence of this analysis the titanium carbide coated limiter tiles 
are being replaced by bulk boronized graphite tiles. 7 figs, 2 tabs. 


11252 (INIS-mf-13744, pp. 375-380) RF heating effects on 
diverted plasma flows in URAGAN-3M. Chechkin, V.V. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Georgievskij, A.V.; Grigor'eva, L.I. International Atomic Energy 
Agency, Vienna (Austria). Jul 1991. 556p. (CONF-9105439-—: 8. in- 
ternational workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this brief presentation the diverted plasma flow in Uragan-3M 
under RF heating is discussed. The temperature and potential of 
the divertor flows have been determined. A characteristic feature of 
the diverted plasma is a high-energy (100 eV or more) of a consid- 
erable fraction of the ions, possibly due to direct heating of the 
edge plasma by the FF field. In the regime chosen for plasma pro- 
duction and heating, the diverted plasma acquires a DC positive 
potential at the active stage of the discharge. In the resonance re- 
gion at 0.45 Tesla the diverted flow increases with RF power, while 
attaining its maximum at the resonant magnetic field strength under 
constant RF antenna voltage. These dependencies could be ex- 
plained by a direct dependence of the flux on plasma energy 
content. Presumably due to the radial electric field (causing cross- 
field drifts) near the last closed flux surface, part of the diverted 
flow undergoes a poloidal displacement. 11 refs, 6 figs. 


11253 (INIS-mf-13744, pp. 397-400) Development of the 
transmission system for a half megawatt 106GHz gyrotron. 
Sato, M. (National Inst. for Fusion Science, Nagoya (Japan)); 
Hosokawa, M.; Kubo, S.; Zushi, H.; Nagasaki, K.; lima, M.; Koba- 
yashi, S.; Sakamoto, K. International Atomic Energy Agency, 
Vienna (Austria). Jul 1991. 556p. (CONF-9105439-: 8. interna- 
tional workshop on stellarators, Kharkov (Ukraine), 27-31 May 
1991). In 8. stellarator workshop: A collection of papers presented 
at the IAEA technical committee meeting at Kharkov, Ukraine, 27- 
31 May 1991. Order Number DE94614954. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The first one-half MW ECRH system has been realized for 
heliotron-E fusion experimentation. This document is a short de- 
scription of the specifications of the gyrotron system. Preliminary 
test results are also included. 4 refs, 3 figs. 


11254 (INIS-mf-13744, pp. 401-404) Mode and power mea- 


surement of the HE,, transmission line. Sato, M. (National Inst. 
for Fusion Science, Nagoya (Japan)); Hosokawa, M.; Kubo, S.; 
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Zushi, H.; Nagasaki, K.; lima, M.; Kobayashi, S.; Sakamoto, K. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439—: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

THe ECRH system has been successfully applied to helical 
systems such as Heliotron-E and Wendelstein VII-A by using gy- 
rotrons. Currentiess plasmas have been produced and effectively 
heated in both fundamental and second harmonic resonance con- 
ditions. Recently, a 106GHz half megawatt gyrotron has been 
installed in Heliotron-E in order to study the heating efficiency of 
the 2nd harmonic X-mode resonance and produce the high density 
target plasma for NBI. The output of this gyrotron is TE;2 > whis- 
pering gallery mode (W.G.M.). Since the W.G.M. has a large 
transmission loss due to the surface current, it is not suitable for 
the long distance transmission. Therefore the W.G.M. is converted 
into the linear polarized wave of the HE;; Gaussian-like mode by 
the improved a-cut antenna. The HE,, mode can be transmitted 
by the oversized corrugated waveguides with a small loss. In this 
paper, we will describe measured results of the power profile and 
polarity of the HE,,; mode. 2 refs, 3 figs. 


11255 (INIS-mf-13744, pp. 437-440) Experimental URAGAN- 
6 installation conception. Amelin, V.Z. (AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Volkov, €.D.; 
Georgievskij, A.V.; Koryavko, V.I.; Rubtsov, K.S.; Rudakov, V.A.; 
Sergeev, Yu.F. International Atomic Energy Agency, Vienna (Aus- 
tria). Jul 1991. 556p. (CONF-9105439-: 8. international workshop 
on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellara- 
tor workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Parameter choice results of the next generation experimental 
installation are given. It is supposed, that the main aim of the in- 
stallation is a plasma investigation at the temperature 3KeV and 
reaching the confinement parameter nr¢ = 10'Ss/cm*. The modular 
1=2 torsatron with the large radius R=2 and helical winding radius 
a,=0.75 m was proposed as a suitable variant. It was shown, that 
in the case of the installation magnetic system made of hypercon- 
ducting aluminium our aim is achievable. 3 refs, 2 figs, 1 tab. 


11256 (INIS-mf—13744, pp. 441-445) Compact circular stel- 
larator magnetic systems. Bykov, V.E. (AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Volkov, E.D.; Voro- 
biova, V.P. International Atomic Energy Agency, Vienna (Austria). 
Jul 1991. 556p. (CONF-9105439-: 8. international workshop on 
stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. Order 
Number DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 
The magnetic configuration of the extremely compact 1=2, 1=3 
and 1=4 torsatrons with an aspect ratio of helical winding (HW) 
close by one and a number of a helical winding periods has been 
calculated with the help of a computer. 9 refs, 5 figs, 1 tab. 


11257 


(INIS-mf-13744, pp. 447-450) URAGAN-4 project. 
Bykov, V.E. (AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 


Tekhnicheskij Inst.); Georgievsky, A.V.; Khodyachikh, A.V. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439—: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8 stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

The U-4 torsatron is upgrading of the U-2M torsatron. The main 
aim of this upgrading is a plasma radius enlargement by using a 
non-circular vacuum chamber. (author). 3 refs, 2 figs, 1 tab. 


11258 (INIS-mf-13744, pp. 451-454) The stellarator modular 
magnetic systems. Georgievskij, A.V. (AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Rubtsov, K.S.; 
Rudakov, V.A. international Atomic Energy Agency, Vienna (Aus- 
tria). Jul 1991. 556p. (CONF-9105439-: 8. international workshop 


494 ERA Vol. 19, No. 4 


on stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellara- 
tor workshop: A collection of papers presented at the IAEA 
technical committee meeting at Kharkov, Ukraine, 27-31 May 1991. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Magnetic system peculiarities of the well-known modular stellara- 
tors are discussed. Calculation results of different magnetic 
configurations are given. It is shown, that in the modular cases, 
when the compensative conductor parts are located on the same 
radius with the helical parts, the magnetic configurations are char- 
acterized by a low shear and relatively small useful volume. 4 refs, 
3 figs. 


11259 (INIS-mf—13744, pp. 455-458) TJ-l upgrade: A I=1 tor- 
satron for stability studies. Theoretical predictions and status 
of the project. Ascasibar, E. (Asociacion EURATOM-CIEMAT para 
Fusion, Madrid (Spain)); Alonso, J.; Alejaldre, C. International 
Atomic Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

TJ-l U is a low aspect ratio torsatron under construction at 
CIEMAT and to be completed by the end of this year. It will share 
power supplies, control system and site with TJ-] tokamak. Besides 
the fundamental interest of plasma stability studies in this type of 
machine, TJ-| U will allow our plasma group to get expertise in ar- 
eas related with the next CIEMAT device: TJ-Il heliac (ECH and 
stellarator diagnosis). This poster summarizes some predictions on 
plasma stability and transport in this device as well as studies of 
bootstrap currents. Details of the construction and the current sta- 
tus of the device are also presented. 4 refs. 


11260  (INIS-mf-13744, pp. 461-464) The D-*He reactor stel- 
larator and Ash Problem. Rudakov, V.A. (AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij inst.). International Atomic 
Energy Agency, Vienna (Austria). Jul 1991. 556p. (CONF- 
9105439-: 8. international workshop on stellarators, Kharkov 
(Ukraine), 27-31 May 1991). In 8. stellarator workshop: A collection 
of papers presented at the IAEA technical committee meeting at 
Kharkov, Ukraine, 27-31 May 1991. Order Number DE94614954. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of the D-SHe reactor creation on the stellarator 
system base was investigated. Two variants of the fuel mixture 
were studied. In the one case, there are an equal concentrations of 
deuterium and helium-3. In the other case, deuterium is a fuel, 
when the DD-fusion leads to creation of helium-3 and tritium, which 
interact with deuterium. Additionally to the previous works, the pos- 
sible levels of a-particles and protons in a plasma were estimated, 
and their influence on reactor parameters was taken into account. 
2 refs, 2 figs. 


11261 (INIS-mf-13744, pp. 483-486) Project of the L-2/4 
stellarator. Grebenshchikov, S.E. (AN SSSR, Moscow (Russian 
Federation). Inst. Obshchej Fiziki); Danilkin, |.S.; Kovrizhnykh, L.M. 
International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439-: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

A short description of the L-2/4 stellarator project performed by 
IGP in collaboration with Efremov Institute. Main parameters of the 
L-2/4 are: Ro=3 m, ap=0.25-0.27 m, Bo=3 T, q, ~ =0.03-0.05, 
0.54<x<0.90-0.92, 19=2+ addit. field harmononics to produce a 
shear stabilization of the L-2/4 magnetic configuration topology, 
M=8, magnetic well~0.005. Main objects of the L-2/4 are: scalings 
of the plasma parameters in the region Te.~,~3-5 KeV, 
nx10?°m-3, nrepige10'?m-> sec, the test of different concepts 
used by optimization of the next-step devices. (author). 2 refs, 5 
figs, 2 tabs. 


11262 (INIS-mf-13744, pp. 507-510) Coil systems for 
optimal flexibility in W7-X. Merkel, P. (Association Euratom- 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany)). 





International Atomic Energy Agency, Vienna (Austria). Jul 1991. 
556p. (CONF-9105439—: 8. international workshop on stellarators, 
Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator workshop: A 
collection of papers presented at the IAEA technical committee 
meeting at Kharkov, Ukraine, 27-31 May 1991. Order Number 
DE94614954. Source: OSTI; NTIS (US Sales Only); INIS. 

A method to determine coil systems for a set of optimized W7-X 
configurations is described. A system consisting of a main modular 
coil set and an auxiliary modular coil set is obtained which, in par- 
ticular, allows variation of the rotational transform and mirror ratio. 
(author). 6 refs, 4 figs, 1 tab. 


11263 (INIS-mf—13744, pp. 97) Vacuum magnetic configura- 
tion control in the torsatron Uragan-2M by poloidal and 
toroidal magnetic fields. Bykov, V.E. (AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Khodyachikh, A.V.; 
Kuznetsov, Yu.K.; Pavlichenko, O.S.; Peletminskaya, V.G.; 
Shishkin, A.A. International Atomic Energy Agency, Vienna (Aus- 
tria). Jul 1991. (CONF-9105439—: 8. international workshop on 
stellarators, Kharkov (Ukraine), 27-31 May 1991). In 8. stellarator 
workshop: A collection of papers presented at the IAEA technical 
committee meeting at Kharkov, Ukraine, 27-31 May 1991. 556p. 
Order Number DE94614954. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 2 refs. MAGNETIC FIELD RIPPLES/ 
control; MAGNETIC ISLANDS/control; URAGAN STELLARATOR/ 
magnetic field ripples; URAGAN STELLARATOR/magnetic islands; 
MAGNETIC FIELD CONFIGURATIONS; CONTROL; SPATIAL DIS- 
TRIBUTION; TORSATRON STELLARATORS 


11264 (INIS-mf-13756) Advanced nuclear fuel production 
by using fission-fusion hybrid reactor. Al-Kusayer, T.A.; Sahin, 
S.; Abdulraoof, M. King Saud Univ., Riyadh (Saudi Arabia). Re- 
search Center. 30 Oct 1993. 28p. Order Number DE94612622. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Efforts are made at the College of Engineering, King Saud 
University, Riyadh to lay out the main structure of a prototype ex- 
perimental fusion and fusion-fission (hybrid) reactor blanket in 
cylindrical geometry. The geometry is consistent with most of the 
current fusion and hybrid reactor design concepts in respect of the 
neutronic considerations. Characteristics of the fusion chamber, fu- 
sion neutrons and the blanket are provided. The studies have 
further shown that 1 GWe fission-fusion reactor can produce up to 
957 kg/year which is enough to fuel five light water reactors of com- 
parable power. Fuel production can be increased further. 29 refs. 


11265 (INIS-mf—13764, pp. 235-239) Fusion research today. 
Jackson, D.P. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Canadian Nuclear Associa- 
tion, Toronto, ON (Canada). 1992. 449p. (CONF-9206428-: 32. 
Annual conference of the Canadian Nuclear Association, Saint 
John (Canada), 7-10 Jun 1992). In Proceedings of the 32. annual 
conference of the Canadian Nuclear Association. Order Number 
DE94612223. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent successes in fusion research at the Joint European 
Torus, and the International Thermonuclear Experimental Reactor, 
are featured in this paper. Canadian research is based on the 
Tokamak de Varennes, and on specialized expertise in tritium tech- 
nology resulting from CANDU development. 


11266 (INIS-mf-13765, pp. D1) Update on the construction 
of the Tokamak de Varennes. Pacher, G.W. (institut de 
Recherche d’Hydro-Quebec, Varennes, PQ (Canada). Projet Toka- 
mak). Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
135p. (CONF-8606428—: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. VARENNES TOKAMAK/experiment plan- 
ning; VARENNES TOKAMAK/specifications; SPECIFICATIONS 


11267 (INIS-mf—13765, pp. D9) Two-dimensional model of 
current density and temperature in the TF coils of the Toka- 
mak de Varennes during long pulse operation. Le Clair, G. 
(MPB Technologies, Inc., Ste. Anne de Bellevue, PQ (Canada)); 
Pacher, G.W.; Pacher, H.D. Canadian Nuclear Society, Toronto, 
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ON (Canada). 1986. 135p. (CONF-8606428-: 7. annual Canadian 
Nuclear Society conference, Toronto (Canada), 8-11 Jun 1986). In 
Conference summaries. Order Number DE94612262. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. TOROIDAL FIELD DIVERTORS/current 
density; VARENNES TOKAMAK/magnet coils; TEMPERATURE 
DISTRIBUTION 


11268 (INIS-mf-13765, pp. D5-D6) Concepts for fusion fuel 
production blankets. Gierszewski, P. (Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada)). Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1986. 135p. (CONF-8606428-: 7. 
annual Canadian Nuclear Society conference, Toronto (Canada), 8- 
11. Jun 1986). In Conference summaries. Order Number 
DE94612262. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BREEDING BLANKETS/design; DESIGN; 
FERTILE MATERIALS; LITHIUM COMPOUNDS 


11269 (INIS-mf-13765, pp. D7-D8) Irradiation of lithium- 
based ceramics for fusion blanket application. Hastings, |.J. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Miller, J.M.; Verrall, R.A.; Bokwa, S.R.; Rose, 
D.H. Canadian Nuclear Society, Toronto, ON (Canada). 1986. 
135p. (CONF-8606428-: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. LITHIUM OXIDES/irradiation procedures; 
ALUMINIUM OXIDES; BREEDING BLANKETS; CERAMICS; FER- 
TILE MATERIALS; NRU REACTOR; TRITIUM 


11270 (INIS-mf—13765, pp. G8-G10) Critical safety issues in 
the design of fusion power facilities. Stasko, R. (Canadian Fu- 
sion Fuels Technology Project, Toronto, ON (Canada)); Wong, K. 
Canadian Nuclear Society, Toronto, ON (Canada). 1986. 135p. 
(CONF-8606428—: 7. annual Canadian Nuclear Society confer- 
ence, Toronto (Canada), 8-11 Jun 1986). In Conference 
summaries. Order Number DE94612262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. THERMONUCLEAR POWER PLANTS/ 
safety; RADIOACTIVE WASTES; RELEASE LIMITS; SAFETY 


11271 (INIS-mf-13768, pp. 45-56) Plasma interaction with 
the refractory materials. Kwok, C.B. (Manitoba Univ., Winnipeg, 
MB (Canada). Dept. of Physics); Mathur, M.S.; McKee, J.S.C. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1990. (CONF-9003343—: 
CNA/CNS Student Conference, Peterborough (Canada), 23-24 Mar 
1990). In Proceedings. 1157p. Order Number DE94612685. 
Source: OSTI; NTIS (US Sales Only); INIS. 

TiC wafers of high purity, and TiC coatings deposited by plasma 
spraying process were used to investigate the possibility of the for- 
mation of carbon-hydrogen and titanium-hydrogen complexes on 
the surface. (11 refs., 4 figs.). 


11272 (JAERI-M—92-207, pp. 298-301) Determination of 
thermal diffusivity of high temperature melts by the laser-flash 
method. Waseda, Yoshio (Tohoku Univ., Sendai (Japan). Inst. for 
Advanced Materials Processing); Masuda, Minoru; Ohta, Hiromichi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

A new method has been proposed for measuring the thermal dif- 
fusivity of a liquid sample at high temperature, using the laser-flash 
method on the differential scheme. This new method was applied 
to the measurements for molten salts of NaNO3 at 592-657 K and 
KNO 3 at 613-698 K and LINO, at 539-663 K and the results ap- 
pear to agree reasonably well with those reported in the literature. 
(author). 


11273 (JAERI-M-92-207, pp. 493-502) Advanced materials - 
the key to attractive magnetic fusion power reactors. Bloom, 
E.E. (Oak Ridge National Lab., TN (United States)). Japan Atomic 
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Energy Research Inst., Tokyo (Japan). Dec 1992. (CONF- 
9202184—: 4. international symposium on advanced nuclear energy 
research, Mito (Japan), 5-7 Feb 1992; JAERI-CONF—1). In Pro- 
ceedings of the fourth international symposium on advanced 
nuclear energy research: Roles and direction of material science in 
nuclear technology. 676p. Order Number DE93508339. Source: 
OSTI; NTIS; INIS. 

Fusion is one of the most attractive central station power 
sources from the viewpoint of potential safety and environmental 
impact characteristics. Studies also indicate that fusion can be eco- 
nomically competitive with other options such as fission reactors 
and fossil-fired power stations. However, to achieve this triad of 
characteristics we must develop advanced materials with properties 
tailored for performance in the various fusion reactor systems. This 
paper discusses the desired characteristics of materials and the 
status of materials technology in four critical areas: (1) structural 
materials for the first wall and blanket (FWB), (2) plasmafacing 
materials, (3) materials for superconducting magnets, and (4) ce- 
ramics for electrical and structural applications. (author). 


11274 (JAER!-M—93-086) Design of the JAERI Fuel Cleanup 
System for the Tritium Systems Test Assembly: System de- 
sign description of the JAERI fuel cleanup system. Konishi, 
Satoshi (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Hayashi, Takumi; 
Naruse, Yuji; Okuno, Kenji; Carlson, R.V.; Anderson, J.L. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1993. 46p. Or- 
der Number DE94737816. Source: OSTI; NTIS; INIS. 

TSTA is operated under the US-Japan collaboration program for 
the study of fusion fuel cycle technology. A plasma exhaust pro- 
cessing subsystem, JAERI Fuel Cleanup (JFCU) was fabricated in 
Japan, and installed at the TSTA as a major subsystem of the 
TSTA loop under the agreement. This process is based on some 
Japanese developed components, and designed to meet TSTA 
requirements by both parties. This document describes all the tech- 
nical and safety features in accordance with the LANL QA format. 
The process has a capability to process simulated plasma exhaust 
at the flow rate of 15 mol/h, that is 1/5 for ITER. (author). 


11275 (JAERI-M-93-087) Test of the cold traps in the 
JAERI Fuel Cleanup System in the Tritium Systems Test As- 
sembly. O-hira, Shigeru (Science and Technology Agency, Tokyo 
(Japan)); Konishi, Satoshi; Naruse, Yuji; Okuno, Kenji; Barnes, 
J.W.; Harbin, W.; Bartlit, J.R.; Anderson, J.L. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1993. 34p. Order Number 
DE94737817. Source: OSTI; NTIS; INIS. 

A plasma exhaust processing subsystem, JAERI Fuel Cleanup 
(JFCU) is a major subsystem of the TSTA fuel loop. The cold traps 
in the process are designed to capture tritiated water and separate 
it from tritium free gas stream. In the deuterium testing of the 
JFCU, the cold traps worked poorly when it is switched over for re- 
generation. Tests were conducted to investigate this process and 
solve the problem. Changing packing of the traps or valve se- 
quence did not improve the trapping efficiency. It was decided to 
install small molecular sieve beds to improve the characteristics of 
the entire process. (author). 


11276 (JAERI-M-93-088) Test of the palladium diffuser in 
the JAERI Fuel Cleanup System in the Tritium Systems Test 
Assembly. Konishi, Satoshi (Japan Atomic Energy Research Inst., 
Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Hayashi, Takumi; O-hira, Shigeru. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1993. 24p. Order Number DE94737818. 
Source: OSTI; NTIS; INIS. 

The JAERI Fuel Cleanup System (JFCU) is a major subsystem 
of the TSTA simulated fusion fuel loop. The palladium diffuser, that 
accepts simulated plasma exhaust and purifies the hydrogen iso- 
topes mixture for the feed to the Isotope Separation System, was 
tested with deuterium to investigate the characteristics of the com- 
ponents. Permeation flow rate is a linear function of the difference 
of the square root of the pressure across the palladium alloy mem- 
brane. However at the low pressure region, an impediment on the 
permeation was observed. It was suspected to be caused by the 
impurity adsorbed on the surface of the permeated side of the 
membrane and was reduced by oxidation treatment. (author). 
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11277 (JAERI-M-93-089) Tests of the JAERI Fuel Cleanup 
System with deuterium at the Tritium Systems Test Assembly: 
JFCU stand alone deuterium test, JFCU stand alone deuterium 
test 2. Konishi, Satoshi (Japan Atomic Energy Research Inst., 
Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Hayashi, Takumi; O-hira, Shigeru. Japan Atomic Energy Research 
inst., Tokyo (Japan). Mar 1993. 54p. Order Number DE94737819. 
Source: OSTI; NTIS; INIS. 

A plasma exhaust processing subsystem, JAERI Fuel Cleanup 
(JFCU) was fabricated in Japan, as a major subsystem of the 
TSTA loop under the US-Japan collaboration program. This pro- 
cess is based on some Japanese developed components, and 
designed to meet TSTA requirements to interface existing TSTA 
loop. Following the installation at the TSTA in early 1990, stand- 
alone deuterium tests of the system were performed to verify the 
function of the process and the integrity of the system. Functions 
of all the components were satisfactory and system response in 
the operation were obtained. Some problems were found on the 
monitoring and control system. (author). 


11278 (JAERI-M-93-094) Test of the scroll pump in the 
JAERI Fuel Cleanup System in the Tritium Systems Test As- 
sembly: JFCU scroll pump test and result, JFCU stand alone 
tritium test 2. Hayashi, Takumi (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Konishi, Satoshi; Ohira, Shigeru. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1993. 64p. Order Number DE94737820. 
Source: OSTI; NTIS; INIS. 

In the JAERI Fuel Cleanup System (JFCU), major subsystem of 
the TSTA simulated fusion fuel loop, a Normetex Scroll pump is 
used to pump out hydrogen isotope gases from the palladium 
diffuser. The characteristics of the pump was measured with hydro- 
gen isotopes and helium, in a closed loop. Compression ratio and 
ultimate pressure were strongly affected by the delivery pressure 
and the species of the gas. Particularly with H2 and Do, additional 
metal bellows pump was proved to be needed to satisfy the pro- 
cess requirement. For hydrogen isotopes, pumping characteristics 
improves with the mass of the gas and similar pumping capability 
was obtained with pure T2 and helium. (author). 


11279 (JAERI-M—93-149) Material and design considera- 
tions for the carbon armored ITER divertor. Smid, |. (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Akiba, Masato; Araki, Masanori; Suzuki, 
Satoshi; Satoh, Kazuyoshi. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jul 1993. 208p. Order Number DE94737854. 
Source: OSTI; NTIS; INIS. 

The properties of materials for the carbon armored ITER divertor 
were evaluated from literature and manufacturers’ documentation. 
Most of these data, however, have been not known or not 
published yet. We have evaluated an optimum data set of the can- 
didate materials of the ITER divertor, which were needed for finite 
element analyses (FEM). The materials evaluated are as follows; 
MFC-1, CX2002U, SEP-N112, P-130, IG-430U for the carbon 
based materials, and Oxygen Free Copper (OFCu), Dispersion 
Strengthened Copper (DSCu), TZM, W5Re and W-Cu as a heat 
sink material. It should be noted that W-Cu is first proposed for a 
heat sink application of the ITER divertor plate. The finite element 
analyses were performed for the residual stress induced by braz- 
ing, thermal response and thermal stresses under a uniform heat 
flux of 15 MW/m? to the plasma facing surface. The stress free 
temperature of 750degC is assumed for the residual stress by 
brazing. Ten different geometries of the divertor were considered in 
the analyses including possible material combinations. The FEM 
results show that the material combinations of MFC-1 and W-30Cu 
or DSUc in the flat-plate geometry satisfy the presently accepted 
ITER requirements. The combinations of CX2002U and TZM or 
W5Re is considered a good choice in terms of residual and ther- 
mal stresses, whereas the surface temperature exceeds the ITER 
requirements. (author) 106 refs. 


11280 
handling systems. Spannagel, G.; Schmid, C. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Hauptabteilung 
Sicherheit; Kernforschungszentrum Karlsruhe GmbH (Germany). 


(KFK-5111) Computer aided accountancy for tritium 





Projekt Kernfusion. Mar 1993. 23p. Order Number DE94740598. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A program is presented which can be used in tritium bearing 
systems for inventory taking and accountancy purposes. In particu- 
lar, a detailed description is given of the environment in which this 
program has been integrated. It is explained in which way a high 
user friendliness has been attained and which structures contribute 
to achieving the flexibility required. (orig.) 


11281 (LA-UR-93-3632) Comparison of 14 MeV isomer pro- 
duction of '7°™2Hf and '°™2Hft using Feshbach-Kerman-Koonin 
and exciton preequilibrium models. Chadwick, M.B. (Lawrence 
Livermore National Lab., CA (United States)); Young, P.G. Los 
Alamos National Lab., NM (United States). [1993]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940459-2: 2. International Atomic Energy 
Authority/Coordinated Research Program (IAEA/CRP) meeting on 
activation cross sections for the generation of long-lived radionu- 
clides, San Diego, CA (United States), 29-30 Apr 1994). Order 
Number DE94002640. Source: OSTI; NTIS; INIS; GPO Dep. 

The 178m214f(16+) isomeric state has a 31-yr half life and could 
pose serious radioactive problems in nuclear fusion reactors if its 
production in 14 MeV neutron-induced reactions is significant. We 
present statistical/preequilibrium model calculations for the produc- 
tion of this isomer in the '7°Hf(n, 2n) 17®™2HF reaction, as well as 
the 25-days 12.5— isomer in the '79Hf(n,n’)'79™@Hf reaction, using 
two different preequilibrium models: the exciton model and the 
Feshbach-Kerman-Koonin (FKK) theory. Our calculations which 
use the exciton model agree well with measurements, but those 
with the FKK theory underestimate measurements. Our calcula- 
tions axe the first to probe angular momentum transfer effects in 
the FKK theory and suggest that, as it is presently applied, high 
spin-transfer reactions are underestimated. We suggest modifica- 
tions to the FKK statistical averaging procedure which may result 
in an improved agreement with experiment. 


11282 (LA-UR-93-3633) intercomparison of theoretical cal- 
culations of important activation cross sections for fusion 
reactor technology. Chadwick, M.B. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Gardner, M.; Gardner, D.; 
Grudzevich, O.T.; Ignatyuk, A.V.; Meadows, J.W.; Paschenko, A.; 
Yamamuro, N.; Young, P.G. Los Alamos National Lab., NM (United 
States). [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36 ; W-7405-ENG-48. 
Agreement 5062/CF. (UCRL-JC—115239; CONF-940459-1: 2. 
International Atomic Energy Authority/Coordinated Research Pro- 
gram (IAEA/CRP) meeting on activation cross sections for the 
generation of long-lived radionuclides; IAEA’s coordinated research 
on activation cross section Order Number DE94002642. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Various theoretical calculations of radionuclides in the reac- 
tions **Mo{n, p)*Nb, 1° Ag(n,2n)'™Ag, 15" Eu(n,2n)'5°™Eu, 
153 Eu( (n,2n) 1 2g+m2 Ey 59Tb(n, 2n)'5®Tb, 187 Re(n,2n)'8™Re, 
179 Hf(n, Saye 183 i¢(n, 2n)'92m2ir are compared. We normalize 
the theoretical results to the evaluated experimental data at 14.5 
MeV, and take their average. This yields averaged theoretical exci- 
tation functions for the production of the various radionuclides at 
neutron energies ranging from threshold to 14.5 MeV. We discuss 
differences between the various theoretical results, and between 
theory and data where they exist. Our theoretical results may be 
used in conjunction with experimental data to produce evaluated 
radionuclide production cross sections for neutron energies lower 
than 14.5 MeV. 


11283 (LA-UR-93-4445) Equilibrium ignition for ICF cap- 
sules. Lackner, K.S.; Colgate, S.A.; Johnson, N.L.; Kirkpatrick, 
R.C.; Menikoff, R.; Petschek, A.G. Los Alamos National Lab., NM 
(United States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-931048-3: 
11. international workshop on laser interaction and related plasma 
phenomena, Monterey, CA (United States), 25-29 Oct 1993). Order 
Number DE94005188. Source: OSTI; NTIS; INIS; GPO Dep. 
There are two fundamentally different approaches to igniting DT 
fuel in an ICF capsule which can be described as equilibrium and 
hot spot ignition. In both cases, a capsule which can be thought of 
as a pusher containing the DT fuel is imploded until the fuel 
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reaches ignition conditions. In comparing high-gain ICF targets us- 
ing cryogenic DT for a pusher with equilibrium ignition targets using 
high-Z pushers which contain the radiation. The authors point to the 
intrinsic advantages of the latter. Equilibrium or volume ignition sac- 
rifices high gain for lower losses, lower ignition temperature, lower 
implosion velocity and lower sensitivity of the more robust capsule 
to small fluctuations and asymmetries in the drive system. The re- 
duction in gain is about a factor of 2.5, which is small enough to 
make the more robust equilibrium ignition an attractive alternative. 


11284 (NIFS-PROC—14) Physics and application of high 
density Z-pinches. Miyamoto, Tetsu (Nihon Univ., Tokyo (Japan). 
Atomic Energy Research Inst.); Takasugi, Keiichi (eds.). National 
Inst. for Fusion Science, Nagoya (Japan). Jul 1993. 106p. (CONF- 
9212107—: Research meeting on ‘physics and application on 
Z-pinches’, Nagoya (Japan), 11-12 Dec 1992). Order Number 
DE94737967. Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 


title meeting. The 7 of the presented papers are indexed individu- 
ally. (J.P.N.). 


11285 (NIIEFA-P—0905) Optimization of turn position of 
tokamak inductor. Aristov, Yu.A.; Vorob’ev, G.M.; Kuznetsov, A.V. 
Nauchno-lssledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (Russian Federation). 1992. 39p. (in Russian). Order 
Number DE94612627. Source: OSTI; NTIS (US Sales Only); INIS. 

Statement and methods of solution of the problem of optimizing 
turn position of tokamak induction are considered. Optimization is 
aimed at determination of inductor turn position, providing the mini- 
mal scattering of magnetic field in the region of chamber at any 
assigned value of volt-seconds. Algorithms of problem solution are 
described, and results of calculations for STX tokamak are pre- 
sented. It is shown that development methods can be used for 
determining optimal position of turns of any coils of poloidal mag- 
netic field, providing the assigned configuration and level of 
magnetic field. 6 refs.; 23 figs. 


11286 (ORNL/FTR-4855) Travel to Japan to participate in 
an IAEA Advisory Group Meeting for Fusion Evaluated Nuclear 
Data Library (FENDL): Foreign trip report, November 5-13, 
1993. Larson, D.C. Oak Ridge National Lab., TN (United States). 3 
Dec 1993. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94004156. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Advisory Group Meeting was the fifth in a series to develop 
a nuclear data library for use by the international fusion reactor de- 
sign community, including the ITER project. At this meeting 
FENDL-1 was reviewed, processing and data testing of the 
FENDL-1 library were discussed, and organizational work for 
FENDL-2 was initiated. This work is important, since the ITER pro- 
gram supports no data improvement activities to date. 


11287 (ORNL/FTR-4858) Travel to Japan to participate in 
the IAEA Advisory Group Meeting on Review of Uncertainty 
Files and Improved Multigroup Cross Section Files for FENDL: 
Foreign trip report, November 5-17, 1993. Roussin, R.W. Oak 
Ridge National Lab., TN (United States). 2 Dec 1993. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94004155. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Travel to Japan to participate in the IAEA Advisory Group Meet- 
ing on “Review of Uncertainty Files and Improved Multigroup Cross 
Section Files for FENDL.” 


11288 (ORNL/TM—-12483) The impact of improved physics 
on commercial tokamak reactors. Galambos, J.D. (Oak Ridge 
National Lab., TN (United States)); Perkins, L.J.; Haney, S.; Man- 
drekas, J. Oak Ridge National Lab., TN (United States). Jan 1994. 
51p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. Order Number DE94006103. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Improvements in the confinement and beta capability of tokamak 
devices have long been a goal of the fusion program. We examine 
the impact of improvements in present day confinement and beta 
capabilities on commercial tokamak reactors. We characterize con- 
finement with the achievable enhancement factor (H) over the 
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ITER89 Power scaling confinement time, and beta by the Troyon 
coefficient g. A surprisingly narrow range of plasma confinement 
and beta are found to be useful in minimizing the cost of electricity 
for a tokamak reactor. Improvements in only one of these quanti- 
ties is not useful beyond some point, without accompanying 
improvements in the other. For the plasma beta limited by a 
Troyon coefficient (g) near 4.3 (Y%mT/MA), confinement levels char- 
acterized by H factor enhancements of only 2 are useful for our 
nominal steady-state driven tokamak. These confinement levels are 
similar to those observed in present day experiments. If the per- 
missible Troyon beta coefficient is near 6, the useful H factor 
confinement range increases to 2.5, still close to present day con- 
finement levels. Inductively driven, pulsed reactors have somewhat 
increased useful ranges of confinement, relative to the steady-state 
cases. For a Troyon beta limit coefficient g near 4.3, H factors up 
to 2.5 are useful, and for g near 6, H factors up to 3 are useful. 


11289 (PNL-SA-22851) BEATRIX-Il: In-situ tritium recovery 
data correction. Slagle, O.D. (Pacific Northwest Lab., Richland, 
WA (United States)); Hollenberg, G.W.; Kurasawa, T.; Verrall, R.A. 
Pacific Northwest Lab., Richland, WA (United States). Sep 1993. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9309299-1: 2. international 
workshop on ceramic breeder blanket interactions, Paris (France), 
22-24 Sep 1993). Order Number DE94004284. Source: OSTI; 
NTIS; INIS; GPO Dep. 

BEATRIX-li was an in-situ tritium recovery experiment in a fast 
reactor to characterize the irradiation behavior of fusion ceramic 
breeder materials. Correcting and compiling the in-situ tritium re- 
covery data involved correcting the ion chamber response for the 
effect of sweep gas composition or amount of hydrogen in the he- 
lium sweep gas and for the buildup of background. The effect of 
sweep gas composition was addressed in the previous workshop. 
During the operation of Phase | of the experiment the backgrounds 
of the ion chambers were found to reach significant levels relative 
to the tritium recovery concentrations in the sweep gas from the 
specimen canisters. The measured tritium concentrations were cor- 
rected for background by comparing the tritium recovery rate 
during reference conditions with the predicted tritium generation 
rate. Background increases were found to be associated with tri- 
tium recovery peaks and elevated levels of moisture in the sweep 
gas. These conditions typically occurred when the hydrogen con- 
centration in the sweep gas was increased to 0.1% after extended 
operation in He or He-0.01% Hz. Three examples of this increase 
in ionization chamber background are described. The final 
corrected BEATRIX-lI, Phase | tritium recovery data provide a valu- 
able resource to be used for predicting the performance of Li2O in 
a fusion blanket application. 


11290 (SAND-93-1202C) Brazing of the Tore Supra ac- 
tively cooled Phase Ill Limiter. Nygren, R.E.; Walker, C.A.; Lutz, 
T.J.; Hosking, F.M.; McGrath, R.T. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-930928-24: 6. international conference on fusion reactor 
materials, Stresa (Italy), 27 Sep - 1 oct 1993). Order Number 
DE94005310. Source: OSTI; NTIS; INIS; GPO Dep. 

The head of the water-cooled Tore Supra Phase 3 Limiter is a 
bank of 14 round OFHC copper tubes, curved to fit the plasma ra- 
dius, onto which several hundred pyrolytic graphite (PG) tiles and a 
lesser number of carbon fiber composite tiles are brazed. The 
small allowable tolerances for fitting the tiles to the tubes and mat- 
ing of compound curvatures made the brazing and fabrication 
extremely challenging. The paper describes the fabrication process 
with emphasis on the procedure for brazing. In the fixturing for vac- 
uum furnace brazing, the tiles were each independently clamped to 
the tube with an elaborate set of window frame clamps. Braze 


quality was evaluated with transient heating tests. Some rebrazing 
was necessary. 


11291 


(UCRL-JC—114260) Two-gigawatt burst-mode opera- 
tion of the intense microwave prototype (IMP) free-electron 
laser (FEL) for the microwave tokamak experiment (MTX). 
Felker, B. (and others); Allen, S.; Bell, H. Lawrence Livermore Na- 
tional Lab., CA (United States). 6 Oct 1993. 6p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-931018-83: Symposium on fusion engineering, 
Hyannis, MA (United States), 11-15 Oct 1993). Order Number 
DE94006613. Source: OSTI; NTIS; INIS; GPO Dep. 

The MTX explored the plasma heating effects of 140 GHz mi- 
crowaves from both Gyrotrons and from the IMP FEL wiggler. The 
Gyrotron was long pulse length (0.5 seconds maximum) and the 
FEL produced short-pulse length, high-peak power, single and 
burst modes of 140 GHZ microwaves. Full-power operations of the 
IMP FEL wiggler were commenced in April of 1992 and continued 
into October of 1992. The Experimental Test Accelerator H (ETA-II) 
provided a 50-nanosecond, 6-MeV, 2-3 kAmp electron beam that 
was introduced co-linear into the IMP FEL with a 140 GHz Gy- 
rotron master oscillator (MO). The FEL was able to amplify the MO 
signal from approximately 7 kW to peaks consistently in the range 
of 1-2 GW. This microwave pulse was transmitted into the MTX 
and allowed the exploration of the linear and non-linear effects of 
short pulse, intense power in the MTX plasma. Single pulses were 
used to explore and gain operating experience in the parameter 
space of the IMP FEL, and finally evaluate transmission and ab- 
sorption in the MTX. Single-pulse operations were repeatable. After 
the MTX was shut down burst-mode operations were successful at 
2 kHz. This paper will describe the IMP FEL, Microwave Transmis- 
sion System to MTX, the diagnostics used for calorimetric 
measurements, and the operations of the entire Microwave system. 
A discussion of correlated and uncorrelated errors that affect FEL 
performance will be made Linear and non-linear absorption data of 
the microwaves in the MTX plasma will be presented. 


11292 (UCRL-JC—114261) Quench Detection and Instru- 
mentation for the Tokamak Physics Experiment magnets. 
Chaplin, M.R. (Lawrence Livermore National Lab., CA (United 
States)); Hassenzahl, W.V.; Schultz, J.H. Lawrence Livermore Na- 
tional Lab., CA (United States); Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Plasma Fusion Center. 6 Oct 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48 AC02-76CH03073. (CONF- 
931018-79: Symposium on fusion engineering, Hyannis, MA 
(United States), 11-15 Oct 1993). Order Number DE94006656. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The design of the Local Instrumentation & Control (l&C) System 
for the Tokamak Physics Experiment (TPX) superconducting PF & 
TF magnets is presented. The local |&C system monitors the 
status of the magnet systems and initiates the proper control se- 
quences to protect the magnets from any foreseeable fault. Local 
1&C also stores magnet-system data for analysis and archiving. 
Quench Detection for the TPX magnets must use a minimum of 
two independent sensing methods and is allowed a detection time 
of one second. Proposed detection methods include the measure- 
ment of; (1) normal-zone resistive voltage, (2) cooling-path helium 
flow, (3) local temperature in the winding pack, (4) local pressure 
in the winding pack. Fiber-optic based isolation systems are used 
to remove high common-mode magnet voltages and eliminate 
ground loops. The data acquisition and fault-detection systems are 
computer based. The design of the local 1&C system incorporates 
redundant, fault-tolerant, and/or fail-safe features at all component 
levels. As part of a quench detection R&D plan, a Quench Detec- 
tion Model Coil has been proposed to test all detection methods. 
Initial cost estimates and schedule for the local 1&C system are 
presented. 


11293 (UCRL-JC—114805) Design of an electromagnetic ac- 
celerator for turbulent hydrodynamic mix studies. Susoeff, 
A.R.; Hawke, R.S.; Morrison, J.J.; Dimonte, G.; Remington, B.A. 
Lawrence Livermore National Lab., CA (United States). 8 Dec 
1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940481-2: 7. 
symposium on electromagnetic launch technology, San Diego, CA 
(United States), 20-24 Apr 1994). Order Number DE94005821. 
Source: OSTI; NTIS; GPO Dep. 

An electromagnetic accelerator in the form of a linear electric 
motor (LEM) has been designed to achieve controlled acceleration 
profiles of a carriage containing hydrodynamically unstable fluids 
for the investigation of the development of turbulent mix. The 





Rayleigh- Taylor instability is investigated by accelerating two dis- 
similar density fluids using the LEM to achieve a wide variety of 
acceleration and deceleration profiles. The acceleration profiles are 
achieved by independent control of rail and augmentation currents. 
A variety of acceleration-time profiles are possible including: (1) 
constant, (2) impulsive and (3) shaped. The LEM and support 
structure are a robust design in order to withstand high loads with 
deflections and to mitigate operational vibration. Vibration of the 
carriage during acceleration could create artifacts in the data which 
would interfere with the intended study of the Rayleigh-Taylor insta- 
bility. The design allows clear access for diagnostic techniques 
such as laser induced fluorescence radiography, shadowgraphs 
and particle imaging velocimetry. Electromagnetic modeling codes 
were used to optimize the rail and augmentation coil positions 
within the support structure framework. Results of contemporary 
studies for non-arcing sliding contact of solid armatures are used 
for the design of the driving armature and the dynamic electromag- 
netic braking system. A 0. 6MJ electrolytic capacitor bank is used 
for energy storage to drive the LEM. This report will discuss a LEM 
design which will accelerate masses of up to 3kg to a maximum of 
about 3000g., where go is accelerated due to gravity. 


11294 (UCRL-JC—114902) Diode-pumped solid-state-laser 
drivers and the competitiveness of inertial fusion energy. Orth, 
C.D. Lawrence Livermore National Lab., CA (United States). Dec 
1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-931048-5: 11. 
international workshop on laser interaction and related plasma phe- 
nomena, Monterey, CA (United States), 25-29 Oct 1993). Order 
Number DE94006654. Source: OSTI; NTIS; INIS; GPO Dep. 
Based on five technical advances at LLNL and a new systems- 
analysis code that we have written, we present conceptual designs 
for diode-pumped solid-state laser (DPSSL) drivers for Inertial 
Fusion Energy (IFE) power plants. Such designs are based on de- 
tailed physics calculations for the drive, and on generic scaling 
relationships for the reactor and balance of plant (BOP). We de- 


scribe the performance and economics of such power plants, show 
how sensitive these results are to changes in the major parame- 
ters, and indicate how technological improvements can make 
DPSSL-driven IFE plants more competitive. 


11295 (UCRL-JC—115537) A review of the ablative stabi- 
lization of the Rayleigh-Taylor instability in regimes relevant to 
ICF. Kilkenny, J.D. (Lawrence Livermore National Lab., CA (United 
States)); Glendinning, S.G.; Haan, S.W.; Hammel, B.A.; Lindl, J.D.; 
Munro, D.; Remington, B.A.; Weber, S.V.; Knauer, J.P.; Verdon, 
C.P. Lawrence Livermore National Lab., CA (United States). Dec 
1993. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-931132-1: Fall 
meeting of the Plasma Physics Division of the American Physical 
Society, St. Louis, MO (United States), 1-5 Nov 1993). Order Num- 
ber DE94005809. Source: OSTI; NTIS; INIS; GPO Dep. 

It has been recognized for many years that the most significant 
limitation of ICF is the Rayleigh-Taylor (R-T) instability. It limits the 
distance an ablatively driven shell can be moved to several times 
its initial thickness. Fortunately material flow through the unstable 
region at velocity va reduces the growth rate to \/;4../9 —Bkv, 
with 8 from 2-3. In recent years experiments using both x-ray drive 
and smoothed laser drive to accelerate foils have confirmed our 
understanding of the R-T instability. The growth of small initial 
modulations on the foils is measured for growth factors up to 60 for 
direct drive and 80 for indirect drive. For x-ray drive large stabiliza- 
tion is evident After some growth, the instability enters the 
non-linear phase when mode coupling and saturation are also 
seen and compare well with modeling. Normalized growth rates for 
direct drive are measured to be higher, but strategies for reduction 
by raising the isentrope are being investigated. For direct drive, 
high spatial frequencies are imprinted from the laser beam and 
amplified by the R-T instability. Modeling shows an understanding 
of this “laser imprinting.” 


11296 (UCRL-LR-105821-93-4) Inertial confinement fusion: 
Quarterly report, July-September 1993: Volume 3, No. 4. 
Sacks, R.A.; Murphy, P.W.; Schleich, D.P. (eds.). Lawrence Liver- 
more National Lab., CA (United States). [1993]. 59p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94005957. Source: OSTI; NTIS; GPO 
Dep. 

This report discusses the following research: Diode-pumped 
solid- state-laser driver for inertial fusion energy power piants; Lon- 
gitudinal beam dynamics in heavy ion fusion accelerators; Design 
of the ion sources for heavy ion fusion; Measurement of electron 
density in laser-produced plasma with a soft x-ray moire deflec- 
tometer; and Analysis of weakly nonlinear three-dimensional 
Rayleigh-Taylor instability growth. 
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11297 (DOE-STD—0102T) TAP 2: Performance-Based Train- 
ing Manual. USDOE, Washington, DC (United States). Aug 1993. 
205p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94003652. Source: OSTI; NTIS; INIS; GPO Dep. 

Superseding DOE/NE-0102T. 

Cornerstone of safe operation of DOE nuclear facilities is per- 
sonnel performing day-to-day functions which accomplish the 
facility mission. Performance-based training is fundamental to the 
safe operation. This manual has been developed to support the 
Training Accreditation Program (TAP) and assist contractors in ef- 
forts to develop performance-based training programs. It provides 
contractors with narrative procedures on performance-based train- 
ing that can be modified and incorporated for facility-specific 
application. It is divided into sections dealing with analysis, design, 
development, implementation, and evaluation. 


11298 (EGG-M-93253) Why TQM fails (and what you can 
do about it). Smith, R.K. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. (CONF- 
940127-1: 6. national quality management conference, New 
Orleans, LA (United States), 26-28 Jan 1994). Order Number 
DE93018945. Source: OSTI; NTIS; GPO Dep. 

This report describes pit-falls of total quality management pro- 
grams and provides suggestions towards getting started in a 
successful program. 


11299 (FZR-93-15) Institute of Radiochemistry. Annual re- 
port 1992. Bernhard, G. (ed.). Forschungszentrum Rossendorf e.V. 
(FZR), Rossendorf bei Dresden (Germany). May 1993. 107p. Order 
Number DE94738387. Source: OSTI; NTIS (US Sales Only); INIS. 

The Institute for Radiochemistry of the Research Center 
Rossendorf Inc. (FZR) started its work on 1 January 1992. As part 
of the FZR the Institute of Radiochemistry (IRC) is supported by 
the Free State of Saxony and the Federal Republic of Germany on 
the basis of equal shares. Furthermore the IRC has experienced 
helpful support in form of additional grants. This Annual Report 
summerizes the research activities achieved in the first year. Some 
papers result from research activities done in the different divisions 
of radiochemistry of the former Nuclear Research Centre 
Rossendorf. Problems of radioecology influence the present re- 
search programme and profile of this institute. The major goal of 
the IRC is fundamental and applied research on the field of the 
transport behaviour of radiochemical pollutants in the biosphere. 
Owing to the fact that Saxony and Thuringia are partly contami- 
nated from previous uranium mining activities these investigations 
are of actual importance. (orig/BBR) 


11300 (HMI-B-504) Hahn-Meitner-institute. Annual report 
1991. Hahn-Meitner-institut Berlin GmbH (Germany). 1992. 175p. 
(In German). Order Number DE94746041. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The institute’s activities comprised a wide range of different fields 
of research in the recent years. This annual report gives a survey 
of the diverse research results of 1991. The targets of the 14 
research programs (nuclear physics, photochemical energy conver- 
sion, structure research, information technology) are briefly 
described. Lists are given of the subjects treated and of the 
relevant publications and lectures. Some selected subjects are dis- 
cussed. (orig./BBR) 
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11301 (INIS-mf-14155) 1992 annual report of the Lower 
Saxony Institute of Radioecology at Hannover University. Erb- 
Bunnenberg, G. (comp.); Popp, M. (comp.). Niedersaechsisches 
Inst. fuer Radiooekologie, Hannover (Germany). 1993. 123p. (in 
German). Order Number DE94738321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The 1992 Annual Report gives an overview of the staff of the 
Lower Saxony Institute of Radioecology (NIR), its board of 
curators, its scientific advisory board, its budget, research and de- 
velopment projects, scientific contacts with other institutions, and 
publications in journals, reports, proceedings, and lectures and 
posters. The various activity reports have been analysed and can 
be separately retrieved from the database. (orig/BBR) 


11302 (KFK-5131) Progress report on research and devel- 
opment activities. Annual report 1992 of the Institute of Hot 
Chemistry. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Heisse Chemie. Mar 1993. 29p. (In German). Order 
Number DE94738686. Source: OSTI; NTIS (US Sales Only); INIS. 

The point of main interest of the new R and D programme of the 
Institute of Hot Chemistry is: - Development of methods for the an- 
nihilaton of resistant chemical pollutants, especially of 
organohalogen compounds. The preliminary phase of orientation 
having been completed with the definition of research tasks in the 
course of the year 1992, the institute started R and D work for the 
given tasks within the scope of the PSA project, one of this year’s 
major items being the application of chemical reactions in supercrit- 
ical media as a basic process engineering approach, primarily for 
reactions in supercritical water. The studies into the formation and 
decomposition of organic pollutants in effluents of waste incinera- 
tion plants have been continued. Other successful tasks continued 
in the period under review are basic research into the chemistry of 
the 4f and 5f elements and the solar neutrino measurement in the 
Gran Sasso underground laboratory within the framework of the in- 
ternational GALLEX project. (orig./BBR) 


11303 (KFK-5138) 1992 progress report on research and 
development activities of the Laboratory for Aerosol Physics 
and Filter Technology (LAF). Kernforschungszentrum Karlsruhe 
GmbH (Germany). Lab. fuer Aerosolphysik und Filtertechnik (LAF). 
Mar 1993. 20p. (In German). Order Number DE94738666. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report summarizes the R and D activities and achievements 
of the LAF in the year 1992. Most of the activities were devoted to 
tasks defined within the sope of projects: (1) Project for low- 
polluting and low-waste methods (PSA project), intended for 
applications in municipal waste management and air pollution 
abatement. (2) PSF project for research in the field of nuclear 
safety (LWR-specific safety research, containment design concepts 
for PWR of the next generation, safety and materials problems in 
fast breeder reactors). (3) ESU project for studies into the materi- 
als and energy balance in the environment (climate research, 
pollutant dispersion in the atmosphere). (4) Other research activi- 
ties (in-house research). An appendix lists the publications 
prepared by LAF members in the reporting period. (BBR) 


11304 (KFK-5144) Progress report on research and devel- 
opment activities in 1992. Annual report of the Institute of 
Radiochemistry (IRCH). Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Radiochemie. Mar 1993. 33p. (In German). 
Order Number DE94738667. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The report summarizes the R and D work carried out in 1992 by 
the IRCH within the scope of the three projects: (1) low-waste and 
low-pollutant cleaning methods (PSA project), covering analytical 
and technical aspects of polluted water and soil. (2) Thermonuclear 
fusion project (blanket development, tritium technology). (3) Mi- 
crosystems technology (chemical microsensor development). Other 
work accomplished by the institute is reported in chapter 4, ‘Other 
research projects’, and the publications prepared by institute mem- 
bers are listed in an annex. (BBR) 


11305 


(KFK-5147) Department for Applied Systems Analy- 
sis. Concluding report about research and development work 
1992. Kernforschungszentrum Karlsruhe GmbH (Germany). Abt. 
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fuer Angewandte Systemanalyse. Mar 1993. 17p. (In German). Or- 
der Number DE94738670. Source: OSTI; NTIS (US Sales Only). 

In the Department for Applied Systems Analysis (AFAS) analy- 
ses of the chances, realization conditions and impacts of 
technology are carried out under technical, ecological, economic 
and social aspects. The focus is put on the following technical 
fields: energy technology, renewable raw materials, material flow 
and waste prevention as well as information and communication 
technologies. This report summarizes the research and develop- 
ment work of 1992. (orig./UA) 


11306 (ORNL/M-3244) Architectural/historical assessment 
of the Oak Ridge National Laboratory, Oak Ridge Reservation, 
Anderson and Roane Counties, Tennessee. Carver, M.; Slater, 
M. Oak Ridge National Lab., TN (United States); DuVall and Asso- 
ciates, Inc., Nashville, TN (United States). Jan 1994. 445p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94006500. Source: 
OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) is required by the National 
Historic Preservation Act (NHPA) of 1966, as amended, to identify 
any properties under its jurisdiction that are included in or eligible 
for inclusion in the National Register of Historic Places (National 
Register). In March 1993 Duvall & Associates, Inc., was engaged 
to survey the Oak Ridge National Laboratory (ORNL), a DOE facil- 
ity located on the Oak Ridge Reservation (ORR) in Anderson and 
Roane Counties, Tennessee, and to prepare a determination of 
National Register eligibility for all ORNL properties. The purpose of 
this report is to summarize the results of research into the histori- 
cal context of ORNL and at to identify historic properties at ORNL 
that are included in present or eligible for inclusion in the National 
Register. The identification of archaeological properties at ORNL 
that are included and eligible for inclusion in the National Register 
Clinton is addressed in a separate report. 


11307 (ORNL/M-3245) An archaeological reconnaissance 
and evaluation of the Oak Ridge National Laboratory, Oak 
Ridge Reservation, Anderson and Roane Counties, Tennessee. 
DuVall, G.D. Oak Ridge National Lab., TN (United States); DuVall 
and Associates, Inc., Nashville, TN (United States). Jan 1994. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94006398. Source: 
OSTI; NTIS; GPO Dep. 

At the request of Martin Marietta Energy Systems, Inc., Oak 
Ridge, Tennessee, an archaeological reconnaissance and evalua- 
tion of the Oak Ridge National Laboratory (ORNL) developed areas 
was conducted between June | and September 2, 1993. The 
project was conducted by Glyn D. Duvall, Principal Investigator. 
ORNL project representative, Peter Souza, accompanied the princi- 
pal investigator during all project evaluations. The reconnaissance 
to assess adverse impacts to cultural resources located within the 
boundaries of federally licensed, permitted, funded or assisted pro- 
jects was conducted in compliance with the National Historic 
Preservation Act of 1966 (Public Law 89-665; 16 USC 470; 80 
Stat. 915), National Environmental Policy Act of 1969 (Public Law 
91-190; 91 Stat. 852; 42 USC 4321-4347) and Executive Order 
11593 (May 13, 1971). Based upon the reconnaissance, a search 
of the site files at the Tennessee Division of Archaeology and a 
search of the National Register of Historic Places, the proposed 
construction on the site will have no impact on any property in- 
cluded in or eligible for inclusion in the National Register of Historic 
Places pursuant to 36 CFR 60.4. This judgement is based on the 
amount of prior disturbance associated with ORNL during the past 
50 years. Construction in the vicinity of the New Bethel Baptist 
Church and Cemetery should allow sufficient buffer to avoid direct 
and visual impact to the property. The determination of sufficient 
buffer area, either distance or vegetative, should be coordinated 
with the Tennessee Historical Commission, Office of the State His- 
toric Preservation Officer. 


11308 (WHC-MR-0435) The Hanford Site: An anthology of 
early histories. Gerber, M.S. Westinghouse Hanford Co., Rich- 
land, WA (United States). Oct 1993. 58p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE94005973. Source: OSTI; NTIS; INIS; GPO Dep. 





This report discusses the following topics: Memories of War: 
Pearl Harbor and the Genesis of the Hanford Site; safety has 
always been promoted at the Hanford Site; women have an impor- 
tant place in Hanford Site history; the boom and bust cycle: A 
50-year historical overview of the economic impacts of Hanford 
Site Operations on the Tri-Cities, Washington; Hanford’s early reac- 
tors were crucial to the sites’s history; T-Plant made chemical 
engineering history; the UO; plant has a long history of service. 
PUREX Plant: the Hanford Site’s Historic Workhorse. PUREX 
Plant Waste Management was a complex challenge; and early 
Hanford Site codes and jargon. 
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11309 (DOE-94007432) National performance review: In- 
ternal Team report to the Secretary: Volume 1. USDOE, 
Washington, DC (United States). Sep 1993. 52p. Order Number 
DE94007432. Source: OSTI; NTIS; GPO Dep. 

The team received over 300 suggestions for changes in legisla- 
tion, procedures, and directives that govern the operations of DOE. 
The suggestions were distilled to 41 issues. DOE employees want 
to be empowered in areas of decision-making and responsibility, 
believe that contracting can be done better, are eager to learn 
quality management, and believe that communications between 
HQ and field can be improved. A number of internal barriers to effi- 
cient operation were identified, that fell away; this can be continued 
through the Quality Council. Recommendations for action are 
listed. It is recommended that each of the issues that have been 
referred for action to a task force or focus group be followed by the 
Quality Council to successful resolution. 


11310 (DOE-94007433) National performance review: in- 
ternal Team report to the Secretary: Volume 2, Appendix. 
USDOE, Washington, DC (United States). Sep 1993. 133p. Order 
Number DE94007433. Source: OSTI; NTIS; GPO Dep. 

This document contains appendices auxiliary to the report to the 
Secretary. They contain background, recommendations, and impli- 
cations on such topics as contract management, procurement, 
grants and contracts with universities, managed competition, bud- 
get, employee management, defense conversion, federal vs 
contractor employees, ethics, worker safety, corporatization and 
reinvention of government, technology transfer, waste management 
and cleanup, regulation duplication, security, Inspector General, 
drivers’ licenses, information systems, data sharing, reporting re- 
quirements. 


11311 (DOE/EH-0226P) Organizational cultural survey of 
the Stanford Linear Accelerator Center. USDOE Assistant Sec- 
retary for Environment, Safety, and Health, Washington, DC 
(United States). Nov 1991. 60p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94005004. Source: 
OSTI; NTIS; GPO Dep. 

At the request of the Department of Energy, an Organizational 
Survey (OS) was administered at the Stanford Linear Accelerator 
Center (SLAC). The OS measured employees’ opinions on sub- 
jects such as organizational culture, communication, commitment, 
group cohesion, coordination, safety, environmental issues, and job 
satisfaction. The result of this work was a quantitative measure of 
the notion of culture at the SLAC site. This report presents these 
results and discusses their interpretation. 


11312 (DOE/HR-0063) Department of Energy listing of 
awardee names active awards as of January 6, 1994. USDOE 
Office of Procurement and Assistance Management, Washington, 
DC (United States). [1994]. 569p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94005814. Source: 
OSTI; NTIS; GPO Dep. 

The awards are listed according to awardee name, bin, comple- 
tion date, description of work, division, vendor ID, city, state, 
congressional district, contract value, obligations to date, and P/S. 


11313 (DOE-STD—1073-93-Pt.1) Guide for Operational 
Configuration Management Program including the adjunct pro- 
grams of design reconstitution and material condition and 
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aging management: Part 1. USDOE, Washington, DC (United 
States). Nov 1993. 66p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94005407. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This standard presents program criteria and implementation 
guidance for an operational configuration management program for 
DOE nuclear and non-nuclear facilities in the operational phase. 
Portions of this standard are also useful for other DOE processes, 
activities, and programs. This Part 1 contains foreword, glossary, 
acronyms, bibliography, and Chapter 1 on operational configuration 
management program principles. Appendices are included on con- 
figuration management program interfaces, and background 
material and concepts for operational configuration management. 


11314 (DOE-STD—1073-93-Pt.2) Guide for Operational 
Configuration Management Program including the adjunct pro- 
grams of design reconstitution and material condition and 
aging management: Part 2. USDOE, Washington, DC (United 
States). Nov 1993. 159p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94005408. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This standard presents program criteria and implementation 
guidance for an operational configuration management program for 
DOE nuclear and non-nuclear facilities. This Part 2 includes chap- 
ters on implementation guidance for operational configuration 
management, implementation guidance for design reconstitution, 
and implementation guidance for material condition and aging man- 
agement. Appendices are included on design control, examples of 
design information, conduct of walkdowns, and content of design 
information summaries. 


11315 (INIS-AR—043) AFA’s annals. V. 2. Asociacion Fisica 
Argentina, Rosario (Argentina). 1990. 311p. (In Spanish). (CONF- 
9010553—: 75. Meeting of the Argentine Physics Association, La 
Plata (Argentina), 8-11 Oct 1990). Order Number DE94611726. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Works are presented at the 75 Annual meeting of the Argentine 
Physical Association. The papers can be grouped under the follow- 
ing main topics: teaching, history and philosophy of physics, 
mathematical methods, classical and quantum physics, mechanics 
and fields, statistical physics and thermodynamics, elementary par- 
ticle physics and fields, nuclear physics, atomic and molecular 
physics, atomic collisions, optics, fluid dynamics and plasmas, 
condensed matter, instrumentation, geophysics, astronomy and as- 
trophysics. refs., ills. 


11316 (INIS-GB-514) Annual report 1992-1993. National Ra- 
diological Protection Board, Chilton (United Kingdom). 1993. 16p. 
Order Number DE94614338. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The 1992-93 Annual Report of the NRPB includes the Director's 
Review, the NRPB’s involvement in developing radiation safety 
standards and providing various technical services. The NRPB’s 
work in environmental sciences, biomedical sciences and physical 
sciences is also briefly reviewed. Details are also given of the vari- 
ous NRPB documents containing formal advice on standards and 
protection, and finally the NRPB'’s finances are outlined. (UK). 


11317 (INIS-mf-13764) Proceedings of the 32. annual con- 
ference of the Canadian Nuclear Association. Canadian Nuclear 
Association, Toronto, ON (Canada). 1992. 449p. (CONF-920641-: 
Annual conference of the Canadian Nuclear Association and the 
Canadian Nuclear Society, St. John (Canada), 7-10 Jun 1992). Or- 
der Number DE94612223. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The conference proceedings comprise 34 papers, arranged un- 
der the following sessions: Plenary; The international CANDU 
program; Canadian used fuel management program; Public infor- 
mation advocates; Fuel and electricity supply; In which direction 
should reactors advance?; Canadian advanced nuclear research 
programs; International cooperation in operations; Safety in design, 
operation, regulation; Renovation of operating stations; CNS/CNA 
luncheon addresses. The individual papers have been abstracted 
separately. 
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11318 (INIS-mf-13764, pp. 3-11) Nuclear power: a place in 
Canada’s future?. Hare, F.K. (Toronto Univ., ON (Canada)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1992. 449p. 
(CONF-920641-: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 32. annual conference of 
the Canadian Nuclear Association. Order Number DE94612223. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The author has extensive experience of conducting reviews of 
the Canadian nuclear industry. He concluded in this paper that its 
overall health and safety record was good, though (at the time of 
writing) a more targeted form of epidemiological survey was needed 
to eliminate doubts about (supposed) clusters of leukemia and 
Down's syndrome near reactors. The author remains opposed to a 
prescriptive approach to regulation. He considers that tighter main- 
tenance standards and better reliability of components are needed 
to maintain capacity factors at an economically sound level. 


11319 (KFK-5225) List of scientific publications of 
the Karlsruhe Nuclear Research Center in 1992. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). May 1993. 172p. 
(in German). Order Number DE94739034. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The report contains the titles of all publications from 1992. In the 
case of patents, all rights established or published during 1992 are 
indicated: patents, information sheets (DE-OS). The list of publica- 
tions is ordered according to institutes. Under projects, only 
published project reports and publications by staff working on the 
particular projects are listed. Also included are publications printed 
in the Kernforschungszentrum from research and development 
plans within the Production Technology Project (PFT) and the 
project called 'European Research Center for the Control of Air Pol- 
lution’ (PEF), which were carried out by the Kernforschungszentrum 
as project sponsor in cooperation with firms and institutes. The list 
also includes publications of the branch of the Federal Research 
Institute for Nutrition based at the Kernforschungszentrum. (orig.) 


11320 (PNL-SA-21413) Triple Diagonal modeling: A mech- 
anism to focus productivity improvement for business 
success. Levine, L.O. (Pacific Northwest Lab., Richland, WA 
(United States)); Villareal, L.D. Pacific Northwest Lab., Richland, 
WA (United States). Sep 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9309168-2: 2. international symposium on productive and 
quality improvement with a focus on government, Washington, DC 
(United States), 8-10 Sep 1993). Order Number DE94004309. 
Source: OSTI; NTIS; GPO Dep. 

Triple Diagonal (M) modeling is a technique to help quickly diag- 
nose an organization’s existing production system and to identify 
significant improvement opportunities in executing, controlling, and 
planning operations. TD modeling is derived from ICAM Definition 
Language (IDEF 0)-also known as Structured Analysis and Design 
Technique. It has been used successfully at several Department of 
Defense remanufacturing facilities trying to accomplish significant 
production system modernization. TD has several advantages over 
other modeling techniques. First, it quickly does “As-ls” analysis 
and then moves on to identify improvements. Second, creating one 
large diagram makes it easier to share the TD model throughout 
an organization, rather than the many linked 8 1/2 x 11” drawings 
used in traditional decomposition approaches. Third, it acts as a 
communication mechanism to share understanding about improve- 
ment opportunities that may cross existing functionalV/organizational 
boundaries. Finally, TD acts as a vehicle to build a consensus on a 
prioritized list of improvement efforts that “hangs togethers as an 
agenda for systemic changes in the production system and the im- 
proved integration of support functions. 


11321 (PNL-SA-22168) Process mapping: A user-friendly 
tool for process improvement. Carson, M.L.; Levine, L.O. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1993. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9309168—-4: 2. international 
symposium on productive and quality improvement with a focus on 
government, Washington, DC (United States), 8-10 Sep 1993). Or- 
der Number DE94004357. Source: OSTI; NTIS; GPO Dep. 
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Process maps aid administrative process improvement efforts by 
documenting processes in a rigorous yet understandable way. 
Icons, graphics, and text support process documentation, analysis, 
and improvement. 


11322 (SSI-93-19) The Rio declaration on environment 
and development (UNCED) and Agenda 21. Snihs, J.O. Swedish 
Radiation Protection Inst., Stockholm (Sweden). Jun 1993. 23p. (in 
Swedish). Order Number DE94614339. Source: OSTI; NTIS; INIS. 

Present comment on the parts, relevant to radiation protection, 
of the declaration and Agenda 21 presented by the UN conference 
(UNCED) 1992 in Rio de Janeiro. 


11323 (SS+-93-21) SSI's review of SKBs research program 
1992. Jensen, Mikael. Swedish Radiation Protection Inst., Stock- 
holm (Sweden). Jun 1993. 11p. Order Number DE94614340. 
Source: OSTI; NTIS; INIS. 

Also published in Swedish as SSI-93-03. 

The Swedish Radiation Protection Institutes review of the 
Swedish Fuel and waste Management Company’s research pro- 
gram 1992. 


11324 (SSI-93-22) The local-governments view of the 
Swedish radon program. Aakerblom, G.; Hellstroem, M.; 
Aakerblom, A.C. Swedish Radiation Protection Inst., Stockholm 
(Sweden). Jun 1993. 38p. (in Swedish). Order Number 
DE94614341. Source: OSTI; NTIS; INIS. 

1992 the Swedish local-governments were asked to answer 
questions concerning steps taken in accordance with the Swedish 
program to reduce the radon in houses. The answers are pre- 
sented here. 


11325 (SSI-93-25) Research programs 1993/94. Swedish 
Radiation Protection Inst., Stockholm (Sweden). Aug 1993. 23p. (in 
Swedish). Order Number DE94614342. Source: OSTI; NTIS; INIS. 

Describes the research programs for the period 1993/94. Re- 
search will be carried out in the fields of radiation protection, 
dosimetry, ionizing radiations, non-ionizing radiations, radioecol- 
ogy. 
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10180, 10219, 10220, 10229, 10232, 10254, 10263, 10268, 10279, 
10322, 10323, 10324, 10325, 10387, 10410, 10413, 10453, 10454, 
10596, 10626, 10644, 10669, 10780, 10900, 10902, 10904, 10906, 
10907, 10908, 10909, 10913, 11285, 11320 


11326 (ANL—93/41) Early experiences with the IBM SP1 and 
the high-performance switch. Gropp, W. (ed.). Argonne National 
Lab., IL (United States). Nov 1993. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94006261. Source: OSTI; NTIS; GPO Dep. 

The IBM SP1 is IBM's newest parallel distributed-memory com- 
puter. As part of a joint project with IBM, Argonne took delivery of 
an early system in order to evaluate the software environment and 
to begin porting programming packages and applications to this 
machine. This report discusses the results of those efforts once the 
high-performance switch was installed. An earlier report (ANL/ 
MCS-TM-177) emphasized software usability and the initial ports to 
the SP1. This report contains performance results and discusses 
some applications and tools not covered in TM 177. 


11327 (ANL/MCS/CP-81591) Parallel language constructs 
for paradigm integration and deterministic computations. 
Chandy, K.M. (California Inst. of Tech., Pasadena, CA (United 
States). Dept. of Computer Science); Foster, |.T. Argonne National 
Lab., IL (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 





(CONF-9309319—1: Parallel computing ‘93, Grenoble (France), 7- 
10 Sep 1993). Order Number DE94005119. Source: OSTI; NTIS; 
GPO Dep. 

We describe parallel extensions of sequential programming lan- 
guages for writing programs that integrate different programming 
paradigms and that execute in heterogeneous environments com- 
prising both distributed and shared memory. The extensions can be 
used to write programs with dynamic process and communication 
structures. Programs can use shared-memory, message passing, 
and data parallel programming paradigms, and can be written in a 
way that permits the compiler and run-time system to verify that 
they are deterministic. The extensions also provide the program- 
mer with control over how data and processes are mapped to 
processors, and hence how computational resources are allocated 
to different parts of a program. A subset of these ideas has been 
incorporated in an extension to Fortran called Fortran M. However, 
the underlying sequential notation is not central to the ideas. 


11328 (ANL/MCS/CP-81645) A comparison of distributed 
memory and virtual shared memory parallel programming 
models. Keane, J.A. (Univ. of Manchester (United Kingdom). Dept. 
of Computer Science); Grant, A.J.; Xu, M.Q. Argonne National 
Lab., IL (United States). Apr 1993. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9304227—1: 4. Meiko User Society conference, Southamp- 
ton (United Kingdom), Apr 1993). Order Number DE94005473. 
Source: OSTI; NTIS; GPO Dep. 

The virtues of the different parallel programming models, shared 
memory and distributed memory, have been much debated. 
Conventionally the debate could be reduced to programming con- 
venience on the one hand, and high salability factors on the other. 
More recently the debate has become somewhat blurred with the 
provision of virtual shared memory models built on machines with 
physically distributed memory. The intention of such models/ 
machines is to provide scalable shared memory, i.e. to provide 
both programmer convenience and high salability. In this paper, 
the different models are considered from experiences gained with a 
number of system ranging from applications in both commerce and 
science to languages and operating systems. Case studies are in- 
troduced as appropriate. 


11329 (ANL/MCS-TM-—183) First Theory Institute on Com- 
putational Differentiation. Bischof, C.H.; Griewank, A.; Khademi, 
P.M. (eds.). Argonne National Lab., IL (United States). [1993]. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9305285-: 1. Theory Institute 
on computational differentiation workshop, Argonne, IL (United 
States), 24-26 May 1993). Order Number DE94006491. Source: 
OSTI; NTIS; GPO Dep. 

Computational differentiation (CD) is concerned with tools, tech- 
niques, and mathematics for generating, with little human effort, 
efficient and accurate derivative codes from programs written in 
such computer languages as C and Fortran. The primary purposes 
of the meeting were to explore the deep complexity issues that lie 
at the heart of the computation of derivatives from computer pro- 
grams and to provide a forum for brainstorming on future research 
directions, including the applications of automatic differentiation 
(AD) in scientific computing and the development of AD tools. Sep- 
arate abstracts were prepared for 16 papers in this report. 


11330 (CEA-CONF—11397) A new method for the treatment 
of impact and penetration problems. Bung, H.; Galon, P.; Lep- 
areux, M.; Combescure, A. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1993. 12p. (CONF-930803-: 12. biennial conference for the 
International Association for Structural Mechanics in Reactor Tech- 
nology (SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order 
Number DE94612438. Source: OSTI; NTIS (US Sales Only); INIS. 

While analyzing the safety of nuclear plants, special attention 
should be paid to the problem of projectile impacts on certain 
structures. In some cases, the strains undergone by these struc- 
tures can be important enough to perforate them. The Finite 
Element Method is a well suited tool to take into account the com- 
plexity of the geometries, the non linear behaviour laws, the 
contact modelling in the study of such problems. The Lagrangian 
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algorithm is in its essence relatively simple and well suited for im- 
pact problems between solids. But it has drawbacks when the 
mesh is subject to large deformations and distorsions. One or vari- 
ous remeshing are thus required during the computation. The 
Eulerian or Euler-Lagrange formulation helps avoid these large dis- 
torsions but is more difficult to set up and present difficulties when 
the boundary conditions are of Lagrangian kind (for example a free 
surface). To solve these problems frequently encountered during 
collision between two structures, a new algorithm was developed in 
the PLEXUS code of Castem system: this algorithm enables to 
treat solid/solid or solid/fluid contacts, using for one body an up- 
dated lagrangian formulation, the other one being represented by a 
‘marble cluster’ the cohesion of which is ensured by an interaction 
law acting on the cluster particles. The motion of the different parti- 
cles is no longer hindered by the mesh distorsion: the marble 
connectivity is calculated throughout the computation according to 
the local state of the structure. 


11331 (CEA-N-2731) Non deterministic approach of neu- 
tronic. Modelization. Verwaerde, D. CEA Centre d’Etudes de 
Limeil, 94 - Villeneuve-Saint-Georges (France). 1993. 28p. (In 
French). Order Number DE94614328. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A fundamental hypothesis on which lays neutronic codes is that 
the neutron number is sufficiently great for able representing by a 
density function. In this study we present an adjoint approach 
which permits the determination of the mean number of particles in 
function of initial or particular conditions. The non deterministic ap- 
proach allows then to determine a statistic dispersion around this 
mean number. 


11332 (CONF-9310206—) Proceedings: Sisal ’93. Feo, J.T. 
(ed.). Lawrence Livermore National Lab., CA (United States). Oct 
1993. 200p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. From Streams and inter- 
actions in a single-assignment language; San Diego, CA (United 
States); 3-5 Oct 1993. Order Number DE94006641. Source: OSTI; 
NTIS; GPO Dep. 

This report contain papers on: Programmability and performance 
issues; The case of an iterative partial differential equation solver; 
Implementing the kernal of the Australian Region Weather Predic- 
tion Model in Sisal; Even and quarter-even prime length symmetric 
FFTs and their Sisal Implementations; Top-down thread generation 
for Sisal; Overlapping communications and computations on NUMA 
architechtures; Compiling technique based on dataflow analysis for 
funtional programming language Valid; Copy elimination for true 
multidimensional arrays in Sisal 2.0; Increasing parallelism for an 
optimization that reduces copying in IF2 graphs; Caching in on 
Sisal; Cache performance of Sisal Vs. FORTRAN; FFT algorithms 
on a shared-memory multiprocessor; A parallel implementation of 
nonnumeric search problems in Sisal; Computer vision algorithms 
in Sisal; Compilation of Sisal for a high-performance data driven 
vector processor; Sisal on distributed memory machines; A virtual 
shared addressing system for distributed memory Sisal; Developing 
a high-performance FFT algorithm in Sisal for a vector supercom- 
puter; Implementation issues for IF2 on a static data-flow 
architechture; and Systematic control of parallelism in array-based 
data-flow computation. Selected papers have been indexed sepa- 
rately for inclusion in the Energy Science and Technology 
Database. 


11333 (CONF-931245—1) Fusion rule estimation in multiple 
sensor systems with unknown noise distributions. Rao, N.S.V. 
Oak Ridge National Lab., TN (United States). [1993]. 14p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC05-840R21400. Grant IRI-9108610. From  Indo-U.S. 
workshop on distributed signal and image integration problems; 
Pune (India); 16-18 Dec 1993. Order Number DE94005466. 
Source: OSTI; NTIS; GPO Dep. 

A system of N sensors S;,S2,---,Sy is considered; correspond- 
ing to an object with parameter x « R®, sensor S; yields anne y) 
e R® according to an unknown probability distribution p,(y“” |x). A 


training |-sample (1 1). %2,¥2),” - +(x), y)) is given where y, = (y;", 


yi®),---yi")) and y,0 is the output of S; in response to input xj. 
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The problem is to estimate a fusion rule f:R“? — R®%, based on the 
sample, such that the expected square error If) = [[x — f(y"), y®, 
sy) Pp y®, --y xppoxpdydy!?). - dy“)dx is to be mini- 
mized over a family of fusion rules A based on the given I-sample. 
Let f. « A minimize I(f); f. cannot be computed since the underly- 
ing probability distributions are unknown. Using Vapnik’s empirical 
risk minimization method, we show that if A has finite capacity, 
then under bounded error, for sufficiently large sample, femp can be 
obtained such that P[I(femp) — I(f.) > «] < 6 for arbitrarily specified 
€ > 0 and 6, 0 < & < 1. We identify several computational meth- 
ods to obtain femp or its approximations based on neural networks, 
radial basis functions, wavelets, non-polynomial networks, and poly- 
nomials and splines. We then discuss linearly separable systems 
to identify objects from a finite class where femp can be computed 
in polynomial time using quadratic programming methods. 


11334 (DOE/ER/25133-1) Computational fluid dynamics 
and combustion dynamics: [Annual] progress report, August 
15, 1992—February 14, 1994. Berger, M.J. (New York Univ., NY 
(United States). Courant Inst. of Mathematical Sciences). New York 
Univ., NY (United States). [1993]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER25139. 
Order Number DE94006596. Source: OSTI; NTIS; GPO Dep. 

Research efforts this year concentrated on automatic geometry 
definition for Cartesian grid calculations in 3D, including a CAD in- 
terface, and development of a parallel compressible adaptive AMR 
in a data parallel environment also in 3D. Effort is still on conserva- 
tive interface conditions for overlapping meshes. 


11335 (DOE/PC/90185-T8) [Kinetic theory and boundary 
conditions for highly inelastic spheres]: Quarterly progress re- 
port, September 1, 1992—December 31, 1992. Richman, M. 
Worcester Polytechnic Inst., MA (United States). [1992]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-31PC90185. Order Number DE94005770. Source: 
OSTI; NTIS; GPO Dep. 

In this quarter the effects were studied of isotropic boundary 
vibration on the thermalization of assemblies that are confined be- 
tween two horizontal bumpy boundaries that do and do not vibrate 
identically. More specifically, it was determined how the distance 
between the two boundaries depends on the manner in which the 
boundaries vibrate when a fixed normal stress is applied to the up- 
per boundary. These effects were studied when (a) both upper and 
lower boundaries vibrate identically; (b) only the lower boundary vi- 
brates; and (c) when only the upper boundary vibrates. In each 
case, neither the boundary nor the flow experience any mean mo- 
tion. in the context of these confined assemblies it was determined 
how varying the energy of boundary vibration and the applied nor- 
mal stress influence the distance between the boundaries, as well 
as the granular temperature and solid fraction profiles induced 
within the assemblies. In what follows, the author describes the 
boundary value problem and the numerical solution procedure, and 
discuss the results in detail. 


11336 (DOE/PC/90185-T9) Confined, granular flows in- 
duced by identical, parallel, vibrating boundaries: Quarterly 
progress report, January 1, 1993—March 31, 1993. Richman, 
M.W.; Martin, R.E. Worcester Polytechnic Inst., MA (United States). 
Dept. of Mechanical Engineering. [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90185. Order Number DE94005771. Source: OSTI; NTIS; 
GPO Dep. 

In this paper, we calculate the rates at which momentum and en- 
ergy are transferred from anisotropically fluctuating bumpy 
boundaries to assemblies of identical, smooth, inelastic spheres. 
We consider boundaries that vibrate with fluctuation velocities that 
are governed by anisotropic Maxwellian distribution functions, and 
focus special attention on boundaries that fluctuate about zero 
mean velocity yet exert tangential forces on the assemblies with 
which they come in contact Using the transfer rates calculated, we 
write down conditions that ensure that momentum and energy are 
balanced at such boundaries. Finally, we employ these conditions 
with a corresponding kinetic constitutive theory to analyze the 
Steady states of dense granular assemblies that are confined be- 
tween and thermalized by two identical, parallel, vibrating, bumpy 
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boundaries. In presenting the results, we focus attention on the 
effects on the mean flows of redistributing a fixed amount of vibra- 
tional energy among its normal and tangential modes, and find that 
for a fixed amount of vibrational energy there is an optimum distri- 
bution that maximizes the flow rate. 


11337 (DOE/PC/90185-T10) [Kinetic theory and boundary 
conditions for highly inelastic spheres]: Quarterly progress re- 
port, April 1, 1993—June 30, 1993. Richman, M. Worcester 
Polytechnic Inst., MA (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90185. Order Number DE94005772. Source: OSTI; NTIS; 
GPO Dep. 

In this quarter, a kinetic theory was employed to set up the 
boundary value problem for steady, fully developed, gravity-driven 
flows of identical, smooth, highly inelastic spheres down bumpy in- 
clines. The solid fraction, mean velocity, and components of the full 
second moment of fluctuation velocity were treated as mean fields. 
In addition to the balance equations for mass and momentum, the 
balance of the full second moment of fluctuation velocity was 
treated as an equation that must be satisfied by the mean fields. 
However, in order to simplify the resulting boundary value problem, 
fluxes of second moments in its isotropic piece only were retained. 
The constitutive relations for the stresses and collisional source of 
second moment depend explicitly on the second moment of fluctu- 
ation velocity, and the constitutive relation for the energy flux 
depends on gradients of granular temperature, solid fraction, and 
components of the second moment. The boundary conditions re- 
quire that the flows are free of stress and energy flux at their tops, 
and that momentum and energy are balanced at the bumpy base. 
The details of the boundary value problem are provided. In the 
next quarter, a solution procedure will be developed, and it will be 
employed to obtain sample numerical solutions to the boundary 
value problem described here. 


11338 (ECN-C-—93-094) Engineering modelling: A contribu- 
tion to the CommonKADS library. Top, J.L.; Akkermans, J.M. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Dec 1993. 95p. Contract ECN 6176. Order Number 
DE94738525. Source: OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation (ECN), P.O. Box 1, 
1755 ZG Petten (Netherlands). 

This document is a contract report for IBM-France, which has 
been developed under an IBM subcontract in the context of the 
Esprit-Il P5248 project KADS-Il, in particular Task M2.3 on generic 
components and models for the CommonKADS library. 

Generic knowledge components and models for the task of in 
particular engineering modelling are presented.It is intended as a 
contribution to the CommonKADS library. In the first chapter an ex- 
ecutive summary is provided. Next, the Conceptual Modelling 
Language (CML) definitions of the various generic library compo- 
nents are given. In the following two chapters the underlying theory 
is developed. First, a task-oriented analysis is made, based upon 
the similarities between modelling and design tasks. Second, an 
ontological analysis is given, which shows that ontology differentia- 
tion constitutes an important problem-solving method (PSM) for 
engineering modelling, on a par with task-decomposition PSMs. Fi- 
nally, three different modelling applications, based on existing 
knowledgeable systems, are analyzed, which analysis illustrates 
and provides data points for the discussed generic components 
and models for modelling. 50 figs., 77 refs. 


11339 (EGG-ER-10792) Acceptance sampling methods for 
sample results verification. Jesse, C.A. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Jun 1993. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94002882. Source: OSTI; NTIS; 
GPO Dep. 

This report proposes a statistical sampling method for use during 
the sample results verification portion of the validation of data 
packages. In particular, this method was derived specifically for the 
validation of data packages for metals target analyte analysis per- 
formed under United States Environmental Protection Agency 
Contract Laboratory Program protocols, where sample results veri- 
fication can be quite time consuming. The purpose of such a 
Statistical method is to provide options in addition to the “all or 





nothing” options that currently exist for sample results verification. 
The proposed method allows the amount of data validated during 
the sample results verification process to be based on a balance 
between risks and the cost of inspection. 


11340 (ESTSC—000158D0VAX02) DOE2.1E: Building En- 
ergy Consumption Analysis. Birsall, B. (Lawrence Berkeley 
National Lab., CA (United States)); Buhl, W.; Ellington, K.; Erdem, 
E.; Winklemann, F.; Hirsch, J.J.; Gates, S. Lawrence Berkeley 
Lab., CA (United States). 15 Jan 1994. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag _ Tape 
(VAX/VMS Backup Format). File naming conventions: .SRC UP- 
DATE source file, .UPL UPDATE program library, MOD UPDATE 
modification file, .FOR FORTRAN source code, .OBJ object file 
(output of compiler), .EXE executable file (output of linker), .TMP 
temporary file, .BIN binary file, .DAT ASCIi data file, .INP input file, 
.INC include file for macro input, and .OUT output file. 

DOE2.1E is a set of programs for the analysis of energy con- 
sumption in residental and commercial buildings. Programs are 
included to calculate the heating and cooling loads for each space 
in a building for each hour of a year (LOADS), to simulate the op- 
eration and response of the equipment and systems that control 
temperature and humidity and distribute heating and cooling to the 
building (SYSTEMS), to model primary energy conversion equip- 
ment that uses fuel or electricity to provide the required heating, 
cooling, and electricity (PLANT), and to compute the cost of energy 
and building operation based on utility rate schedules and eco- 
nomic parameters (ECONOMICS). 


11341 (ESTSC—000158SUN0000) DOE2.1E: Building En- 
ergy Consumption Analysis. Birsall, B. (Lawrence Berkeley 
National Lab., CA (United States)); Buhl, W.; Ellington, K.; Erdem, 
E.; Winkelmann, F.; Hirsch, J.J.; Gates, S. Lawrence Berkeley 
Lab., CA (United States). 15 Jan 1994. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Source: ESTSC. 

Description: SUN; UNIX; FORTRAN; 1 QIC 150/250 Cartridge. 
File naminf conventions: .SRC UPDATE source file, .UPL UPDATE 
program library, MOD UPDATE modification file, FOR FORTRAN 
source code, .OBJ object file (output of compiler), .EXE executable 
file (output of linker), .TMP temporary file, .BIN binary file, .DAT 
ASCII data file,. INP input file, .INC include file for macro input, 
.OUT output file. 

DOE2.1E is a set of programs for the analysis of energy 
consumption and cost in residential and commercial buildings. Pro- 
grams are included to calculate the heating and cooling loads for 
each space in a building for each hour of a year (LOADS), to simu- 
late the operation and response of the equipment and systems that 
contro] temperature and humidity and distribute heating and cooling 
to the building (SYSTEMS), to model primary energy conversion 
equipment that uses fuel or electricity to provide the required heat- 
ing, cooling, and electricity (PLANT), and to compute the cost of 
energy and building operation based on utility rate schedules and 
economic parameters (ECONOMICS). 


11342 (ESTSC—000181SUN0000) SLATEC4.1: Mathematical 
Subprogram Library. Boland, W.R. (Los Alamos National Lab.., 
NM (United States)). Los Alamos National Lab., NM (United 
States). 1 Sep 1993. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States);Department of Commerce, Washington, DC (United States). 
Source: ESTSC. 

Description: SUN; UNIX; FORTRAN 77; 1 Mag Tape. 

SLATEC4.1 is a large collection of FORTRAN mathematical sub- 
programs brought together in a joint effort by the Air Force Phillips 
Laboratory, Lawrence Livermore National Laboratory, Los Alamos 
National Laboratory, Magnetic Fusion Energy Computing Center, 
National Institute of Standards and Technology, Sandia National 
Laboratories (Albuquerque and Livermore), and Oak Ridge Na- 
tional Laboratory. SLATEC is characterized by portability, good 
numerical technology, good documentation, robustness, and quality 
assurance. The library can be divided into the following subsec- 
tions following the lines of the GAMS classification system: Error 
Analysis, Elementary and Special Functions, Elementary Vector 
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Operations, Solution of Systems of Linear Equations, Eigenanaly- 
sis, QR Decomposition, Singular Value Decomposition, 


Overdetermined or Underdetermined Systems, Interpolation, Solu- 
tion of Nonlinear Equations, Optimization, Quadrature, Ordinary 
Differential Equations, Partial Differential Equations, Fast Fourier 
Transforms, Approximation, Pseudo-random Number Generation, 
Sorting, Machine Constants, and Diagnostics and Error Handling. 


11343 (ESTSC—000644IBMPCO00) DELTAE: Design Environ- 
ment for Low-Amplitude Thermoacoustic Engines. Ward, W.C. 
(Los Alamos National Lab., NM (United States)); Swift, G.W. Los 
Alamos National Lab., NM (United States). 1 Nov 1993. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Source: ESTSC. 

Description: IBM PC; MS-DOS; FORTRAN IV; 1 3.5 Diskette. 

In thermoacoustic engines and refrigerators, and in many simple 
acoustic systems, a one dimensional wave equation determines 
the spatial dependence of the acoustic pressure and velocity. 
DELTAE numerically integrates such wave equations in the acous- 
tic approximation, in gases or liquids, in user-defined geometries. 
Boundary conditions can include conventional acoustic boundary 
conditions of geometry and impedance, as well as temperature and 
thermal power in thermoacoustic systems. DELTAE can be used 
easily for apparatus ranging from simple duct networks and res- 
onators to thermoacoustic engines refrigerators and combinations 
thereof. It can predict how a given apparatus will perform, or can 
allow the user to design an apparatus to achieve desired perfor- 
mance. DELTAE views systems as a series of segments; twenty 
segment types are supported. The purely acoustic segments 
include ducts and cones, and lumped impedances including com- 
pliances, series impedances, and endcaps. Electroacoustics 
tranducer segments can be defined using either frequency- 
independent coefficients or the conventional parameters of 
loudspeaker-style drivers: mass, spring constant, magnetic field 
strength, etc. Tranducers can be current driven, voltage driven, or 
connected to an electrical load impedance. Thermoacoustic seg- 
ment geometries include parallel plates, circular and rectangular 
pores, and pin arrays. Side branches can be defined with fixed 
impedances, frequency-dependent radiation impedances, or as an 
auxiliary series of segments of any types. The user can select 
working fluids from among air, helium, neon, argon, hydrogen, 
deuterium, carbon dioxide, nitrogen, helium-argon mixtures, helium- 
xenon mixtures, liquid sodium, and eutectic sodium-potassium. 
Additional fluids and solids can be defined by the user. 


11344 (ESTSC—000647IBMPC00) RIBS: Turbulent Flow in- 
side Pipes with Two-Dimensional Rib Roughness. James, C.A. 
(Mississippi State University, MS (United States)); Hodge, B.K.; 
Taylor, R.P. Argonne National Lab., IL (United States). 1 May 
1993. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Source: ESTSC. 

Description: IBM PC; MS-DOS; MS-FORTRAN 77; 
Diskette. 

A commonly used internal enhancement for single-phase forced- 
convective turbulent flow applications is tranverse and/or near 
tranverse ribs. These enhanced surfaces consist of a uniform 
inside diameter with periodic and discrete disruption of ribs. En- 
hanced tubes of this type are made by an extrusion process and 
are used in some condensers and evaporators in refrigeration sys- 
tems. Tubes of this type fall into an enhancement category called 
separation and reattachment that has been identified as one of the 
most energy efficient. Lacking are prediction methods that are 
mechanistic based that can be used to calculate the heat-transfer 
coefficients and friction-factors for tubes with this enhancement 
type. This program calculates the Nusselt number and friction factor 
for enhanced tubes with tranverse, rectangular ribs with a spacing 
exceeding the reattachment length. The input quantities are the en- 
hancement height, spacing, and the width. The Nusselt number 
and friction factor are calculated for a specific Reynolds number or 
for a range of Reynolds numbers. Users of the program are heat- 
exchanger designers, enhanced tubing suppliers, and research 
organizations or academia who are developing or validating predic- 
tion methods. The manufacturers of refrigeration heat exchangers 
and enhanced tube suppliers are potential users of this software. 
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11345 (ESTSC—000648IBMPC00) HTRATE: Heat-Rate im- 
provement Obtaine by Retubing Power-Plant Condenser 
Enhanced Tubes. Rabas, T.J. (Argonne National Lab., IL (United 
States)). Argonne National Lab., IL (United States). 1 Jun 1990. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Source: ESTSC. 

Description: IBM PC; MS-DOS; MS-FORTRAN 77; 1 3.5 
Diskette. A file called RESULT is used to store dumped data for 
each run. This file can be examined if the program crashes to deter- 
mine the source of the problem. The WRITE (6,100) in the source 
code, HTRATE.FOR is used to write to this file. A file called VAL- 
UES is used for data input if the interactive mode is not selected. 
A sample input form is attached with the program documentation. 

A utility will only retube a condenser with enhanced tubes if the 
incremental cost of the enhanced tubes can be offset with reduced 
fuel costs. The reduced fuel cost is obtained for some units be- 
cause of the higher heat-transfer coefficient of enhanced tubes. 
They lead to improved condenser performance measured by a 
lower condenser pressure and therefore a more efficient power 
plant. However, the higher haet-transfer coefficients do not always 
guarantee that enhanced tubes will be more cost effective. Other 
issues must be considered such as the cooling-water flow reduc- 
tion due to the increased pressure drop, the low-pressure turbine 
heat-rate variation with backpressure, and the cooling-water pump 
and system characteristics. These and other parameters must be 
considered to calculate the efficiency improvement of the power 
plant as commonly measured by the quantity known as the heat 
rate. Knowing the heat-rate improvement, the fuel cost, and the in- 
cremental increase of the enhanced tubes from the supplier, the 
payback time can be determined. This program calculates the 
heat-rate improvement that can be obtained by retubing a power 
plant condenser with enhanced tubes of a particular type called 
Korodense LPD made by Wolverine Tube, Inc. The fuel savings 
are easily estabilshed knowing the heat-rate improvement. All elec- 
trical utilities are potential users because a condenser is used as 
the heat sink for every power plant. 


11346 (ESTSC—OO0650IBMPCO0) PIPE: Heat Transfer and 
Friction-Factor Methods Turbulent Flow Inside Pipes 3d 
Rough. Taylor, R.P. (Mississippi State University, MS (United 
States)); Hodge, B.K. Argonne National Lab., IL (United States). 1 
Feb 1992. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Source: ESTSC. 

Description: IBM PC; MS-DOS; MS-FORTRAN 77; 
Diskette. 

Three-dimensional roughened internally enhanced tubes have 
been shown to be one of the most energy efficient for turbulent, 
forced convection applications. However, there is only one predic- 
tion method presented in the open literature and that is restricted 
to three-dimensional sand-grain roughness. Other roughness types 
are being proposed: hemispherical sectors, truncated cones, and 
full and truncated pyramids. There are no validated heat-transfer 
and friction-factor prediction methods for these different roughness 
shapes that can be used in the transition and fully rough region. 
This program calculates the Nusselt number and friction factor val- 
ues, for a broad range of three-dimensional roughness types such 
as hemispherical sectors, truncated cones, and full and truncated 
pyramids. Users of this program are heat-exchangers designers, 
enhanced tubing suppliers, and research organizations or 
academia who are developing or validating prediction methods. 


1 3.5 


11347 (ESTSC/NRC—000071IBMPC01) PC-PRAISE: Piping 
Reliability Analysis Including Seismic Events. Lu, S. (Lawrence 
Livermore National Lab., CA (United States)); Holman, G.S.; Har- 
ris, D.O. Lawrence Livermore National Lab., CA (United States). 14 
Apr 1993. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research. 
Source: ESTSC. 

Description: IBM PC; DOS; FORTRAN (90%) BASIC (10%); 2 
3.5 Diskettes. The input file name must have a ’.DAT’ filename ex- 
tension. 

PC-PRAISE is a probabilistic fracture mechanics computer code 
developed for IBM or Ibm compatible personal computers to esti- 
mate probabilities of leak and break in nuclear power plant cooling 
piping. 
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11348 (ESTSC/NRC/R-0001491303300) SRVAL: Stock- 
Recruitment Model VALidation Code. Christensen, S.W. (Oak 
Ridge National Lab., Oak Ridge, TN (United States)). Oak Ridge 
National Lab., TN (United States). 1 Mar 1982. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research. (NESC-1118). Source: 
ESTSC. 

Description: IBM3033; MVS; VM/CMS; FORTRAN IV; 1 Mag 
Tape. Application of SRVAL to fish populations other than the Hud- 
son River striped bass would likely require modification of the 
program. SRVAL calls subroutines from the CA-DISSPLA propri- 
etary graphics library. These routines are not provided. 

SRVAL is a computer simulation model of the Hudson River 
striped bass population. It was designed to aid in assessing the va- 
lidity of curve-fits of the linearized Ricker stock-recruitment model, 
modified to incorporate multiple-age spawners and to include an 
environmental variable, to variously processed annual catch-per- 
unit-effort (CPUE) statistics for a fish population. It is sometimes 
asserted that curve-fits of this kind can be used to determine the 
sensitivity of fish populations to such man-induced stresses as 
entrainment and impingement at power plants. SRVAL was devel- 
oped to test such assertions and was utilized in testimony written 
in connection with the Hudson River Power Case (U. S. Environ- 
mental Protection Agency, Region Il). 


11349 (ESTSC/NRC/R-000328IBMPC00) SFHA: Spent Fuel 
Heating Analysis. Fischer, L.E. (Lawrence Livermore National 
Lab., CA (United States)). Lawrence Livermore National Lab., CA 
(United States). 1 May 1989. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Material Safety and Safeguards. (NESC—1133). Source: ESTSC. 

Description: IBM PC; DOS 21.,4.01; BASIC; 1 5.25 Diskette. 

SFHA calculates steady-state fuel rod temperatures for hexagon 
and square-fuel bundles. The code is used to perform sensitivity 
studies and confirmatory analyses of results submitted by appli- 
cants for spent fuel storage licenses. All three modes of heat 
transfer are considered; radiation, convection, and conduction. 
Each is modeled separately. SFHA benchmark calculations were 
made with test data to validate the use of a_ simple 
one-dimensional heat transfer model for estimating fuel rod temper- 
atures. Benchmark results show that SFHA is capable of 
calculating spent fuel rod temperatures for square and hexagonal 
fuel bundies under various environments for the consolidated or 
unconsolidated condition. The program is menu-driven and exe- 
cutes automatically after all required information is entered. 


11350 (INIS-RU-365, pp. 10-17) The review of construction 
methods for AES training simulator software. Arshavskij, |.M.; 
Kroshilin, A.E.; Seleznev, E.F. Ministerstvo Rossijskoj Federatsii po 
Atomnoj Ehnergii, Moscow (Russian Federation); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1991. 94p. (In Russian). 
In Problems of nuclear science and technology: Scientific-technical 
collection. Order Number DE94616244. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The methods for construction of the software main components 
for full-scale NPP simulators are described. It is shown that cre- 
ation of the computers with more improved capabilities leads to 
continuous complexity growth for mathematical models being a part 
of the simulator software, as well as to including into consideration 
much more complicated emergency processes. The modem full- 
scale sumiltors are based on modelling process multisequencing 
using the local networks. 


11351 (IS-T-1655) Parallel hierarchical radiosity rendering. 
Carter, M. Ames Lab., IA (United States). Jul 1993. 175p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-82. Order Number DE94005262. Source: OSTI; 
NTIS; GPO Dep. 

In this dissertation, the step-by-step development of a scalable 
parallel hierarchical radiosity renderer is documented. First, a new 
look is taken at the traditional radiosity equation, and a new form is 
presented in which the matrix of linear system coefficients is trans- 
formed into a symmetric matrix, thereby simplifying the problem 
and enabling a new solution technique to be applied. Next, the 
state-of-the-art hierarchical radiosity methods are examined for 





their suitability to parallel implementation, and scalability. Signifi- 
cant enhancements are also discovered which both improve their 
theoretical foundations and improve the images they generate. The 
resultant hierarchical radiosity algorithm is then examined for 
sources of parallelism, and for an architectural mapping. Several 
architectural mappings are discussed. A few key algorithmic 
changes are suggested during the process of making the algorithm 
parallel. Next, the performance, efficiency, and scalability of the al- 
gorithm are analyzed. The dissertation closes with a discussion of 
several ideas which have the potential to further enhance the hier- 
archical radiosity method, or provide an entirely new forum for the 
application of hierarchical methods. 


11352 (JINR-R—10-92-449) Multi-window dialogue system 
of data processing for experimental setup VASSILISSA in PAW 
environment. Andreev, A.N.; Vakatov, D.V.; Veselski, M.; Eremin, 
AV.; Ivanov, V.V.; Khasanov, A.M. Joint Inst. for Nuclear 


Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1992. 12p. (In Russian). Order Number 
DE94612439. Source: OSTI; NTIS (US Sales Only); INIS. 
Multi-window dialogue system for processing data acquired from 
experimental setup VASSILISSA is presented. The system provides 
friendly user's interface for experimental data conversion, selection 
and preparing for graphic analysis with PAW. 7 refs.; 5 figs.; 1 tab. 


11353 (JINR-R—11-92-434) Inverse problem for symmetric 
tridiagonal matrices. Calculation of discrete orthogonal poly- 
nomial system with arbitrary weight. Serdyukova, S.|. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Com- 
puting Techniques and Automation. 1992. 24p. (In Russian). Order 
Number DE94612434. Source: OSTI; NTIS (US Sales Only); INIS. 

Numerical methods for reconstruction of symmetric tridiagonal 
matrices with given eigenvalues are studed. 7 refs.; 12 figs.; 8 
tabs. 


11354 (LA-12689-MS) MAWST file generator (MFG). Henrik- 
sen, P.W. (ed.); Hurdle, S.; Hafer, J.F. Los Alamos National Lab., 
NM (United States). Dec 1993. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94003172. Source: OSTI; NTIS; GPO Dep. 

The software program MAWST was developed as a tool to deal 
with common materials accounting problems. The key to success- 
ful usage of this program is in the generation of input files for 
measurement values, measurement errors, and measurement 
methods. The program MFG was developed as an aid to creating 
input files for MAWST. MFG contains three commonly used mea- 
surements — nondestructive assay, (G-T)*C, and V*C — and a 
GENERIC measurement as models for data entry for the measure- 
ment value file. Sufficient data is collected from the user to 
produce the measurement error and measurement method files. 
This report is written as a tutorial presenting and explaining all the 
options available in MFG by giving examples of execution and the 
resulting screens that MFG produces. 


11355 (LA-SUB-93-223) Research activities of Martin C. 
Casdagli at SFl September 1989—May 1991. Los Alamos National 
Lab.. NM (United States); Santa Fe Inst., NM (United 
States). [1993]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94005655. Source: OSTI; NTIS; GPO Dep. 

My research over this period has focused on the theory and ap- 
plication of non-linear time series forecasting. The purpose of time 
series forecasting is to predict apparently random behavior about 
which we have little or no knowledge. A time series is a set of val- 
ues that change in time, for example, daily stock market prices for 
a given set of firms, or the volume of the polar ice caps over the 
last two million years. Recent developments in the understanding 
of chaotic dynamical systems have stimulated new approaches to 
time series analysis. These results raise the possibility that appar- 
ently random behavior may essentially be the consequence of 
chaotic behavior of deterministic equations with a small number of 
variables. My main research effort has been to develop a theory of 
nonlinear time series forecasting which applies to chaotic time se- 
ries with low levels of observational noise. | have also developed a 
new algorithm for analyzing experimental time series data in order 
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to determine whether a nonlinear deterministic, as opposed to non- 
linear stochastic model is an appropriate description of the data, 
and have applied this algorithm to a wide range of time series 
data. In addition to involvement in these and other research activi- 
ties, | have helped organize a conference on nonlinear modeling 
and forecasting, jointly sponsored by NATO and SFI. | describe the 
above projects in more detail in the following paragraphs. Several 


of these projects benefited greatly fro the excellent computer facili- 
ties available at SFI. 


11356 (LA-UR-93-3381) Selecting model complexity in 
learning problems. Buescher, K.L. (Los Alamos National Lab., 
NM (United States)); Kumar, P.R. Los Alamos National Lab., NM 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Contract 
AFSOR-89-0536; Contract DAAL-03-91-G-0182; Contract NOO 
(CONF-931233—1: 32. Institute of Electrical and Electronic Engi- 
neers (IEEE) conference on decision and control, San Antonio, TX 
(United States), Dec 1993). Order Number DE94000764. Source: 
OSTI; NTIS; GPO Dep. 

To learn (or generalize) from noisy data, one must resist the 
temptation to pick a model for the underlying process that overfits 
the data. Many existing techniques solve this problem at the ex- 
pense of requiring the evaluation of an absolute, a priori measure 
of each model’s complexity. We present a method that does not. 
Instead, it uses a natural, relative measure of each model’s com- 
plexity. This method first creates a pool of “simple” candidate 
models using part of the data and then selects from among these 
by using the rest of the data. 


11357 (LA-UR-93-3844) A monotonicity conjecture for real 
cubic maps. Dawson, S.P. (Los Alamos National Lab., NM (United 
States)); Galeeva, R.; Milnor, J.; Tresser, C. Los Alamos National 
Lab., NM (United States). [1993]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9306286—1: North Atlantic Treaty Organization/Advanced 
Study Institute (NATO/ASI) meeting on real and complex dynamical 
systems, Hillerod, NJ (United States), Jun 1993). Order Number 
DE94003969. Source: OSTI; NTIS; GPO Dep. 

This will be an outline of work in progress. We study the conjec- 
ture that the topological entropy of a real cubic map depends 
“monotonely” on its parameters, in the sense that each locus of 
constant entropy in parameter space is a connected set. This ma- 
terial will be presented in more detail in a later paper. 


11358 (LA-UR-—93-4435) Computational balance in real-time 
cyclic spectral analysis. Roberts, R.S. (Los Alamos National 
Lab., NM (United States)); Loomis, H.H. Jr. Los Alamos National 
Lab., NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940476-1: International acoustics, speech and signal pro- 
cessing conference, Adelaide (Australia), 19-22 Apr 1994). Order 
Number DE94005091. Source: OSTI; NTIS; GPO Dep. 

Real-time cyclic spectral analysis is useful in many applications, 
but is difficult to achieve because of its computational complexity. 
This paper studies the distribution of complex multipliers in multi- 
processor cyclic spectrum analyzers, with the objective of obtaining 
computational balance. Computationally balanced implementations 
efficiently use hardware so that computational bottlenecks are re- 
duced and a smooth flow of data between computational sections 
of the analyzer is maintained. Tables are presented that give the 
number of complex multipliers required in each section of the ana- 
lyzer to obtain computational balance. 


11359 (LA-UR-94-0063) A brief introduction to symplectic 
integrators and recent results. Channell, P.J. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9310269-1: Symplectic integrators workshop, 
Ontario (Canada), 14-20 Oct 1993). Order Number DE94006225. 
Source: OSTI; NTIS; GPO Dep. 

The author begins with a brief synopsis about Hamiltonian sys- 
tems and symplectic maps. A symplectic integrator is a symplectic 
map ¢(q,p;t) that systematically approximates the time t flow of a 
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Hamiltonian system. Systematic means: (1) in time step, t, i.e. the 
error should vanish as some power of the time step, and (2) in or- 
der of approximation, i.e. one would like a hierarchy of such ¢ that 
have errors that vanish as successively higher powers of the time 
step. At present the authors known two general types of symplectic 
integrators: (1) implicit integrators that are derived from a generat- 
ing function or from algebraic conditions on Runge-Kutta schemes, 
and (2) explicit integrators that are derived from integrable Hamilto- 
nians or from algebraic conditions on Runge-Kutta schemes. 


11360 (LA-UR-94-111) Use of bad training data for better 
predictions. Grossman, T. (Los Alamos National Lab., NM (United 
States)); Lapedes, A. Los Alamos National Lab., NM (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9311171-— 
1: Neural information processing systems (NIPS) conference, 
Denver, CO (United States), 30 Nov - 2 dec 1993). Order Number 
DE94006233. Source: OSTI; NTIS; GPO Dep. 

We show how randomly scrambling the output classes of various 
fractions of the training data may be used to improve predictive 
accuracy of a classification algorithm. We present a method for cal- 
culating the “noise sensitivity signature” of a learning algorithm 
which is based on scrambling the output classes. This signature 
can be used to indicate a good match between the complexity of 
the classifier and the complexity of the data. Use of noise sensitiv- 
ity signatures is distinctly different from other schemes to avoid 
overtraining, such as cross-validation, which uses only part of the 
training data, or various penalty functions, which are not data- 
adaptive. Noise sensitivity signature methods use all of the training 
data and are manifestly data-adaptive and non-parametric. They 
are well suited for situations with limited training data. 


11361 (LA-UR-94-0116) Using stereoscopic imaging for vi- 
sualization applications. Adelson, S.J. Los Alamos National Lab.., 
NM (United States). [1994]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940247-1: !S&T/Society of Photo-optical Instrumentation 
Engineers (SPIE) meeting on electronic imaging science and tech- 
nology, San Jose, CA (United States), 6-10 Feb 1994). Order 
Number DE94006247. Source: OSTI; NTIS; GPO Dep. 

The purpose of scientific visualization is to simplify the analysis 
of numerical data by rendering the information as an image. Even 
when the image is familiar, as in the case of terrain data, precon- 
ceptions about what the image should look like and deceptive 
image artifacts can create misconceptions about what information 
is actually contained in the scene. One way of aiding the develop- 
ment of unambiguous visualizations is to add stereoscopic depth to 
the image. Despite the recent proliferation of affordable stereo- 
scopic viewing equipment, few researchers are at this time taking 
advantage of stereo in their visualizations. It is generally perceived 
that the rendering time will have to be doubled in order to generate 
the pair, and so stereoscopic viewing is sacrificed in the name of 
expedient rendering. We show that this perception is often invalid. 
The second half of a stereoscopic image can be generated from 
the first half for a fraction of the computational cost of complete 
rendering, usually no more than 50% of the cost and in many cases 
as little as 5%. Using the techniques presented here, the benefits 
of stereoscopy can be added to existing visualization systems for 
only a small cost over current single-frame rendering methods. 


11362 (LA-UR-94-0274) The future of open architecture 
process control systems. Gore, R.A. Los Alamos National Lab.., 
NM (United States). [1994]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940113-—7: 13. Energy-sources technology conference and 
exhibition (ETCE) on wind energy, New Orleans, LA (United 
States), 23-26 Jan 1994). Order Number DE94006163. Source: 
OSTI; NTIS; GPO Dep. 

The author relates some of his experience in the acquisition and 
use of flexible controllers, and summarizes what he has learned 
and what a few other people are doing. What the author calls a 
“flexible” system could also be called open architecture system. 
Where one defines OA “as the use of well defined and docu- 
mented software and hardware with interfaces that will permit the 
system to be modified by the user’. Such systems could be based 
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on either accepted or defacto standards for hardware and soft- 
ware. In addition to just sharing the author's experiences, this 
presentation is appropriate because of the relatively new encour- 
agement that the Laboratory is receiving to work with American 
industry in the manufacturing area. 


11363 (ORNL/TM-12509) On some general properties of 
parabolic conservation equations. Dresner, L. Oak Ridge Na- 
tional Lab., TN (United States). Oct 1993. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94006101. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report deals with certain general properties of partial differ- 
ential equations of the form S(c)c; + qz = Q(c), where t may 
thought of as time, z as distance, c as an intensive quantity (e.g., 
temperature), and q its flux (e.g., heat flux), and where q depends 
on both ¢ and cz. Six topics are studied, namely: Maximum and 
minimum principles; ordering of solutions; invariance to stretching 
(affine) groups; stability of steady states; comparability of solutions; 
and traveling wave solutions. Illustrative examples are given from 
the field of nonlinear diffusion, applied superconductivity, and he- 
lium cryogenics. 


11364 (ORNL/TM-12669) Using the log-normal distribution 
in analyzing aerosols: The mathematical reasoning underlying 
the various diameters used and the plotting procedure. Tobias, 
M.L. Oak Ridge National Lab., TN (United States). Dec 1993. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94006459. Source: 
OSTI; NTIS; GPO Dep. 

This paper is intended to clarify the use of terminology and nota- 
tion used in the used in the analysis of aerosol particle sizing on 
the basis of the log-normal distribution. The connection between 
log-normal distribution and the normal distribution is shown; the 
mathematical basis for the various diameters used in the literature 
is developed, and the reasoning behind the graphical presentation 
on so-called “log-normal” graph paper is presented. 


11365 (PNL-8995) CMS Preprocessing Subsystem user’s 
guide: Software Version 2.0. Didier, B.T.; Gash, J.D.; Greitzer, 
F.L.; Havre, S.L.; Ramsdell, J.V.; Turney, C.R. Pacific Northwest 
Lab., Richland, WA (United States). Dec 1993. 75p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94005327. Source: 
OSTI; NTIS; GPO Dep. 

The Common Mapping Standard (CMS) Data Production System 
(CDPS) produces and distributes CMS data in compliance with the 
Common Mapping Standard Interface Control Document. CDPS is 
composed of two subsystems, the CMS Preprocessing Subsystem 
(CPS) and the CMS Distribution Subsystem (CDS). This guide 
describes the operation of CPS. CPS is responsible for the man- 
agement of source data and the production of CMS data from 
source data. The CPS system was developed for use on a work- 
station running Ultrix 4.2, the X Window System Version X11R4, 
and motif Version 1.1. This subsystem is organized into four major 
functional groups and supports production of CMS data from 
source chart, indose, and elevation data products. 


11366 (RISO-R-597(EN)) SIMON. A computer program for 
reliability and statistical analysis using Monte Carlo simulation. 
Program description and manual. Kongsoe, H.E.; Lauridsen, K. 
Risoe National Lab., Roskilde (Denmark). Systems Analysis. Sep 
1993. 28p. Order Number DE94614329. Source: OSTI; NTIS; INIS. 

SIMON is a program for calculation of reliability and statistical 
analysis. The program is of the Monte Carlo type, and it is de- 
signed with high flexibility, and has a large potential for application 
to complex problems like reliability analyses of very large systems 
and of systems, where complex modelling or knowledge of special 
details are required. Examples of application of the program, in- 
cluding input and output, for reliability and statistical analysis are 
presented. (au) (3 tabs., 3 ills., 5 refs.). 


11367 


(SAND-92-2926) Smart Document System (SDS) 
used in managing DOE order’s with electronic Engineering 
Procedures. Graham, R.; Robbins, D. Sandia National Labs., Al- 
buquerque, NM (United States). Dec 1993. 66p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94005076. Source: OSTI; NTIS; 
GPO Dep. 

The Microsoft (MS) Windows product is widely available for 
PC's. There exists many thousands of them at Sandia. All of the 
MS applications in Windows have a Help file. This help file informs 
the user “how to” use and run that application. It is an “on-line” 
manual. The “Help Compiler” was obtained from Microsoft. Use of 
this compiler enables one to insert text in a form the MS “Help En- 
gine” recognizes. This means all of the features of the Help file: 
Hypertext (hot links), browsing, searching, indexing, bookmarks, 
annotation, are available for your text. This turns a document into a 
“Smart Document.” The use of this Smart Document System (SDS) 
for Engineering Procedures (EPs) is described. 


11368 (SAND—93-0002) Intra-building telecommunications 
cabling standards for Sandia National Laboratories, New Mex- 
ico. Adams, R.L. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1993. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94006567. Source: OSTI; NTIS; GPO Dep. 

This document establishes a working standard for all telecommu- 
nications cable installations at Sandia National Laboratories, New 
Mexico. It is based on recent national commercial cabling stan- 
dards. The topics addressed are Secure and Oper/Restricted 
Access telecommunications environments and both twisted-pair 
and optical-fiber components of communications media. Some of 
the state-of-the-art technologies that will be supported by the intra- 
building cable infrastructure are Circuit and Packet Switched 
Networks (PBX/5ESS Voice and Low-Speed Data), Local Area Net- 
works (Ethernet, Token Ring, Fiber and Copper Distributed Data 
Interface), and Wide Area Networks (Asynchronous Transfer 
Mode). These technologies can be delivered to every desk and 
can transport data at rates sufficient to support all existing applica- 
tions (such as Voice, Text and graphics, Still Images, Full-motion 
Video), as well as applications to be defined in the future. 


11369 


(SAND-93-2665) Fuzzy-algebra uncertainty analysis 
for abnormal-environment safety assessment. Cooper, J.A. 
Sandia National Labs., Albuquerque, NM (United States). Jan 
1994. 33p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC04-94AL85000. 
DE94006257. Source: OST!; NTIS; GPO Dep. 
Many safety (risk) analyses depend on uncertain inputs and on 
mathematical models chosen from various alternatives, but give 
fixed results (implying no uncertainty). Conventional uncertainty 
analyses help, but are also based on assumptions and models, the 
accuracy of which may be difficult to assure. Some of the models 
and assumptions that on cursory examination seem reasonable 
can be misleading. As a result, quantitative assessments, even 
those accompanied by uncertainty measures, can give unwar- 
ranted impressions of accuracy. Since analysis results can be a 
major contributor to a safety-measure decision process, risk man- 
agement depends on relating uncertainty to only the information 
available. The uncertainties due to abnormal environments are 
even more challenging than those in normal-environment safety as- 
sessments, and therefore require an even more cautious approach. 
A fuzzy algebra analysis is proposed in this report that has the po- 
tential to appropriately reflect the information available and portray 
uncertainties well, especially for abnormal environments. 


11370 (SAND—93-4100) Extending the X Window System. 
Brenkosh, J.P. Sandia National Labs., Albuquerque, NM (United 
States). 23 Dec 1993. 58p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. Order Num- 
ber DE94006496. Source: OSTI; NTIS; GPO Dep. 

The X Window System was originally developed in 1984 at 
Massachusetts Institute of Technology. It provides client-server 
computing functionality and also facilitates the establishment of a 
distributed computing environment. Since its inception the X Win- 
dow System has undergone many enhancements. Despite these 
enhancements there will always be a functionality desired in the 
standard released version of X that is not supported or commer- 
cially or academically available. The developers of the X Window 
System have designed it in such a way that it is possible to add 
functionality that is not included in the standard release. This is 
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called an extension. Extensions are one method used to develop a 
customized version of the X Window System to support a special- 
ized application. This report presents the mechanics of adding an 
extension and examines a particular extension that was developed 
at Sandia National Laboratories to support data compression in X 
Windows which was one aspect of the Desktop Video and Collabo- 


rative Engineering Laboratory Directed Research and Development 
(LDRD). 


11371 (SKB-TR-92-12) HYDRASTAR - a code for stochas- 
tic simulation of groundwater flow. Norman, S. (Starprog AB, 
Stockholm (Sweden)). Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). May 1992. 114p. Order Number 
DE94614330. Source: OSTI; NTIS; INIS. 

The computer code HYDRASTAR was developed as a tool for 
groundwater flow and transport simulations in the SKB 91 safety 
analysis project. Its conceptual ideas can be traced back to a re- 
port by Shlomo Neuman in 1988, see the reference section. The 
main idea of the code is the treatment of the rock as a stochastic 
continuum which separates it from the deterministic methods previ- 
ously employed by SKB and also from the discrete fracture 
models. The current report is a comprehensive description of HY- 
DRASTAR including such topics as regularization or upscaling of a 
hydraulic conductivity field, unconditional and conditional simulation 
of stochastic processes, numerical solvers for the hydrology and 


streamline equations and finally some proposals for future develop- 
ments. 


11372 (UCRL—52000-93-9/10) Energy & technology review, 
September—October 1993. Quirk, W.J.; Canada, J.; de Vore, L.; 
Gleason, K.; Kirvel, R.D.; Kroopnick, H.; McElroy, L. (eds.). 
Lawrence Livermore National Lab., CA (United States). Sep 1993. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94005222. Source: 
OSTI; NTIS; GPO Dep. 

Virtually all of the major programs at LLNL rely on engineering. 
Engineering, in turn, has become increasingly dependent on com- 
puter simulation. In particular, work in computation mechanics 
addresses topics that are crucial to state-of-the-art software: solid, 
structural, and fluid mechanics; heat transfer; numerical analysis; 
and computer code development. This issue of Energy and Tech- 
nology Review features several representative codes and computer 
modeling projects in the area of computational mechanics. The 
unique nature of LLNL’s work imposes modeling requirements that 
are usually more complex than those faced by the broader engi- 
neering community. thus, LLNL engineers are frequently called 
upon to expand the boundaries of their discipline, and they regu- 
larly contribute to the computer-modeling technology base. Their 
vocabulary can be a formidable challenge to the non-expert, in 
part, because some familiar words can be used in unfamiliar ways. 
For instance, modeling a linear or nonlinear system does not mean 
that we are concerned with straight or crooked lines. Rather, linear- 
ity is the relation between two quantities (such as stress and strain) 
when a change in one produces a directly proportional change in 
the other. Nonlinearity means the proportionality breaks down, as it 
does when a car bumper hits a barrier. The terms linear and non- 
linear also describe mathematical solutions, as discussed below. 


11373 (UCRL-ID-115975) MICA, a facility to achieve porte- 
bility for message-passing and dynamic memory management 
in FORTRAN. Brown, J.C.; Mirin, A.A. Lawrence Livermore Na- 
tional Lab., CA (United States). Jan 1994. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94006692. Source: OSTI; NTIS; GPO 
Dep. 

MICA, which stands for Macro Interface for Communication and 
Allocation, is a macro facility for message passing and dynamic 
memory management for Fortran programs on Unix platforms. A 
combination of CPP and M4 preprocessing is used to provide the 
macro interface. CPP is used for conditional compilation according 
to machine architecture and selected memory management and 
message passing options. M4 is used for translating the macro 
calls into the appropriate Fortran code sequences. Several support- 
ing Fortran subprograms are included. 
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11374 (UCRL-ID-115982) Genetic algorithms at UC Davis/ 
LLNL. Vemuri, V.R. (comp.). Lawrence Livermore National Lab., 
CA (United States). Fal 1993. 74p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94006625. Source: OSTI; NTIS; GPO Dep. 

A tutorial introduction to genetic algorithms is given. This brief tu- 
torial should serve the purpose of introducing the subject to the 
novice. The tutorial is followed by a brief commentary on the term 
project reports that follow. 


11375 (UCRL-JC—114374) Management of PEM public key 
certificates using X.500 directory service: Some problems and 
solutions. Cheung, Terry C. Lawrence Livermore National Lab., 
CA (United States). Aug 1993. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940240-1: ISOC symposium on network and distributed 
system security, San Diego, CA (United States), 3-4 Feb 1994). 
Order Number DE94004200. Source: OST!; NTIS; GPO Dep. 

internet Privacy Enhanced Mail (PEM) provides security services 
to users of Internet electronic mail. While the prevalent PEM imple- 
mentation uses a public key certificate-based strategy, certificates 
are mostly distributed vie e-mail exchanges, which raises several 
security and performance issues. This paper discusses some prob- 
lems with this strategy, explores the relevant issues, and develops 
an approach to address them. 


11376 (UCRL-JC—115072) Exploring phase space concepts 
in the forecasting of time series with artificial neural networks. 
Rogers, R.D. (Lawrence Livermore National Lab., CA (United 
States)); Vemuri, V. Lawrence Livermore National Lab., CA (United 
States). 13 Sep 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-931160— 
40: American Nuclear Society (ANS) winter meeting, San 
Francisco, CA (United States), 14-18 Nov 1993). Order Number 
DE94005810. Source: OSTI; NTIS; GPO Dep. 

The authors study the performance of feedforward artificial neu- 
ral networks in forecasting future values of several different time 
series. They explore both short- and long-term prediction of several 
periodic time series. They find that a significant source of error in 
long-term prediction of time series is introduced by a phase shift 
between the network output and the time series. They explore the 
origin of this phase shift and suggest strategies for minimizing its 
effect. They find that the phase diagrams of the time series and 
the neural network forecast contain useful diagnostic information. 


11377 (UCRL-JC—115223) Large-scale computations in 
analysis of structures. McCallen, D.B.; Goudreau, G.L. Lawrence 
Livermore National Lab., CA (United States). Sep 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940466-2: American Society of 
Civil Engineers (ASCE) structures congress, Atlanta, GA (United 
States), Apr 1994). Order Number DE94004022. Source: OSTI; 
NTIS; GPO Dep. 

Computer hardware and numerical analysis algorithms have pro- 
gressed to a point where many engineering organizations and 
universities can perform nonlinear analyses on a routine basis. 
Through much remains to be done in terms of advancement of 
nonlinear analysis techniques and characterization on nonlinear 
material constitutive behavior, the technology exists today to per- 
form useful nonlinear analysis for many structural systems. In the 
current paper, a survey on nonlinear analysis technologies devel- 
oped and employed for many years on programmatic defense work 
at the Lawrence Livermore National Laboratory is provided, and 
ongoing nonlinear numerical simulation projects relevant to the civil 
engineering field are described. 


11378 (UCRL-LR-115636) An investigation of DUA caching 
strategies for public key certificates. Cheung, T.C. Lawrence 
Livermore National Lab., CA (United States). Nov 1993. 7Op. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94006642. Source: 
OSTI; NTIS; GPO Dep. 

Submitted to University of California, Davis, CA. 

Internet Privacy Enhanced Mail (PEM) provides security services 
to users of Internet electronic mail. PEM is designed with the inten- 
tion that it will eventually obtain public key certificates from the 


510 ERA Vol. 19, No. 4 


X.500 directory service. However, such a capability is not present 
in most PEM implementations today. While the prevalent PEM 
implementation uses a public key certificate-based strategy, certifi- 
cates are mostly distributed via e-mail exchanges, which raises 
several security and performance issues. In this thesis research, 
we changed the reference PEM implementation to make use of the 
X.500 directory service instead of local databases for public key 
certificate management. The thesis discusses some problems with 
using the X.500 directory service, explores the relevant issues, and 
develops an approach to address them. The approach makes use 
of a memory cache to store public key certificates. We 
implemented a centralized cache server and addressed the denial- 
of-service security problem that is present in the server. In 
designing the cache, we investigated several cache management 
strategies. One result of our study is that the use of a cache signif- 
icantly improves performance. Our research also indicates that 
security incurs extra performance cost. Different cache replace- 
ment algorithms do not seem to yield significant performance 
differences, while delaying dirty-writes to the backing store does 
improve performance over immediate writes. 


11379 (UCRL-MA-115257) Using TSAR with the post- 
processing far-field option. Pennock, S.T. Lawrence Livermore 
National Lab., CA (United States). Oct 1993. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94006615. Source: OSTI; NTIS; GPO 
Dep. 

The TSAR EM code has contained far-field projection algorithms 
for some time. One drawback to previous versions of TSAR has 
been the necessity to run the field advancement routines each and 
every time to generate far-field data. A change has been made to 
TSAR to allow tangential fields on the projection surface to be 
saved to a file. These fields can then be used with a new postpro- 
cessor, POSTFAR, to produce far-field points at any desired 
location without re-running the field advancement portion of TSAR. 
This will save large amounts of time in producing far-field calcula- 
tions and allow calculation of other test point locations. If the 
tangential field data is saved to an 8mm tape, these calculations 
may be made at a much later date. 


11380 (UCRL-MA-115651) PEM public key certificate 
cache server. Cheung, T. Lawrence Livermore National Lab., CA 
(United States). Dec 1993. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94006404. Source: OSTI; NTIS; GPO Dep. 

Privacy Enhanced Mail (PEM) provides privacy enhancement 
services to users of Intemet electronic mail. Confidentiality, authen- 
tication, message integrity, and non-repudiation of origin are 
provided by applying cryptographic measures to messages trans- 
ferred between end systems by the Message Transfer System. 
PEM supports both symmetric and asymmetric key distribution. 
However, the prevalent implementation uses a public key 
certificate-based strategy, modeled after the X.509 directory au- 
thentication framework. This scheme provides an_ infrastructure 
compatible with X.509. According to RFC 1422, public key 
certificates can be stored in directory servers, transmitted via non- 
secure message exchanges, or distributed via other means. 
Directory services provide a specialized distributed database for 
OSI applications. The directory contains information about objects 
and then provides structured mechanisms for accessing that infor- 
mation. Since directory services are not widely available now, a 
good approach is to manage certificates in a centralized certificate 
server. This document describes the detailed design of a central- 
ized certificate cache serve. This server manages a cache of 
certificates and a cache of Certificate Revocation Lists (CRLs) for 
PEM applications. PEM applications contact the server to obtair/ 
store certificates and CRLs. The server software is programmed in 
C and ELROS. To use this server, ISODE has to be configured 
and installed properly. The ISODE library “libisode.a” has to be 
linked together with this library because ELROS uses the transport 
layer functions provided by “libisode.a.” The X.500 DAP library that 
is included with the ELROS distribution has to be linked in also, 
since the server uses the DAP library functions to communicate 
with directory servers. 





11381 (UCRL-MA-115656) GNU debugger internal architec- 
ture. Miller, P.; Nessett, D. (eds.); Pizzi, R. Lawrence Livermore 
National Lab., CA (United States). 16 Dec 1993. 36p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE94006665. Source: OSTI; NTIS; 
GPO Dep. 

This document describes the internal and architecture and imple- 
mentation of the GNU debugger, gdb. Topics include inferior 
process management, command execution, symbol table manage- 
ment and remote debugging. Call graphs for specific functions are 
supplied. This document is not a complete description but offers a 


developer an overview which is the place to start before modifica- 
tion. 


11382 (UCRL-TB—111084) Computing at the leading edge: 
Research in the energy sciences. Mirin, A.A.; Van Dyke, P.T. 
(eds.). Lawrence Livermore National Lab., CA (United States). 
[1994]. 98p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94006121. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this publication is to highlight selected scientific 
challenges that have been undertaken by the DOE Energy Re- 
search community. The high quality of the research reflected in 
these contributions underscores the growing importance both to the 
Grand Challenge scientific efforts sponsored by DOE and of the re- 
lated supporting technologies that the National Energy Research 
Supercomputer Center (NERSC) and other facilities are able to 
provide. The continued improvement of the computing resources 
available to DOE scientists is prerequisite to ensuring their future 
progress in solving the Grand Challenges. Titles of articles included 
in this publication include: the numerical tokamak project; static 
and animated molecular views of a tumorigenic chemical bound to 
DNA; toward a high-performance climate systems model; modeling 
molecular processes in the environment; lattice Boltzmann models 
for flow in porous media; parallel algorithms for modeling supercon- 
ductors; parallel computing at the Superconducting Super Collider 
Laboratory; the advanced combustion modeling environment; adap- 
tive methodologies for computational fluid dynamics; lattice 
simulations of quantum chromodynamics; simulating high-intensity 
charged-particle beams for the design of high-power accelerators; 
electronic structure and phase stability of random alloys. 


11383 (WHC-SA-2178) Numerical precision and roundoff 
considerations concerning computer code migration. Schwink- 
endorf, K.N. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1993. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-940456— 
6: Simulation multi conference, San Diego, CA (United States), 
11-15 Apr 1994). Order Number DE94005421. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Code conversion between different computer platforms may not 
be as straightforward or as simple as some people might think. 
When migrating computer codes between different computers, 
thought must be given to the importance of numerical precision. 
Some applications require greater numerical precision than others. 
Cray architecture treats floating-point numbers and operations as 
double precision compared to most other platforms, many of which 
are based on a 32-bit architecture. In some systems, only 32-bit 
compilers are available, even though the hardware is 64 bit. The 
default floating-point representation on the Cray is 15-place accu- 
racy, as compared to 8 places on most workstations. Some 
applications do not inherently require accuracy to the 15th decimal 
place. Examples in nuclear engineering include Monte Carlo simu- 
lations, where numerical round-off error generated in the tracking of 
one neutron does not propagate seriously to neutrons in succeed- 
ing generations. Other applications, particularly time-dependent 
simulations, are susceptible to the cumulative effects of round-off 
errors. In addition, multidimensional transient simulations require 
an iterative solution methodology, whether the simulation is of 
groundwater contamination, space-time nuclear kinetics, fluid flow, 
or chemical migration. This paper will at least partially address the 
concerns of numerical precision by illustrating by example what dif- 
ferences in precision can do to the running of a simulation. 


11384 (WSRC-RP-93-1464) UNIX programmer’s environ- 
ment and configuration control. Arnold, T.R. (Mead Data 
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Central, Dayton, OH (United States)); Wyatt, P.W. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-940456-5: Simulation multi conference, 
San Diego, CA (United States), 11-15 Apr 1994). Order Number 
DE94004897. Source: OSTI; NTIS; GPO Dep. 

A package of UNIX utilities has been developed which unities 
the advantages of the public domain utility “imake” and a configu- 
ration control system. The “imake” utility is portable It allows a user 
to make Makefiles on a wide variety of platforms without worrying 
about the machine-dependent idiosyncracies of the UNIX utility 
“make.” Makefiles are a labor-saving device for compiling and link- 
ing complicated programs, and “imake” is a labor-saving device for 
making Makefiles, as well as other useful software (like a program's 
internal dependencies on included files). This “Environment,” which 
has been developed around “imake,” allows a programmer to man- 
age a complicated project consisting of multiple executables which 
may each link with multiple user-created libraries. The configuration 
control aspect consists of a directory hierarchy (a baseline) which 
is mirrored in a developer's workspace. The workspace includes a 
minimum of files copied from the baseline; it employs soft links into 
the baseline wherever possible. The utilities are a multi-tiered suite 
of Bourne shells to copy or check out sources, check them back in, 
import new sources (sources which are not in the baseline) and 
link them appropriately, create new low-level directories and link 
them, compare with the baseline, update Makefiles with minimal ef- 
fort, and handle dependencies. The directory hierarchy utilizes a 
single source repository, which is mirrored in the baseline and in a 
workspace for a several platform architectures. The system was 
originally written to support C code on Sun-4’s and RS6000’s. It 
has now been extended to support FORTRAN as well as C on SGI 
and Cray YMP platforms as well as Sun-4's and RS6000's. 
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Refer also to citation(s) 8156, 8266, 8338, 8414, 8581, 8899, 
9221, 9634, 10220, 10223, 10413, 10665 


11385 (CONF-9309293-1) The evolution of information 
management. Moak, E. (Southern Co. Services, Inc., Birmingham, 
AL (United States)); Reding, T. TRW Environmental Safety Sys- 
tems, Inc., Las Vegas, NV (United States). [1993]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC01- 
91RW00134. From Nuclear Information and Records Management 
Association meeting; Augusta, GA (United States); 2 Sep 1993. 
Order Number DE94004173. Source: OSTI; NTIS; GPO Dep. 
Historical problems faced by records managers and data 
managers are described. Differences between the two roles are de- 
lineated. Future impacts of new technology on the two groups are 
discussed. Coordination efforts that could be made are outlined. 


11386 (DOE/FTR-93014706) Travel to England regarding 
ISO 10303 an international standard for product data represen- 
tation and exchange: Foreign trip report, July 3-11, 1992. 
Parks, R.E. Sandia National Labs., Albuquerque, NM (United 
States). 17 Jul 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93014706. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this foreign travel was to participate in activities 
of the International Organization for Standardization (ISO) regard- 
ing the development, review, and approval of ISO 10303, an 
international standard for product data representation and ex- 
change. Informally, ISO 10303 is known as STEP (Standard for the 
Exchange of Product Model Data). 


11387 (FZR-93-12, pp. 30-37) Application of an im- 
age processing software for quantitative autoradiography. 
Sobeslavsky, E.; Bergmann, R.; Kretzschmar, M.; Wenzel, U. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Apr 1993. 144p. In Institute of Bioinorganic and 
Radiopharmaceutical Chemistry. Annual report 1992. Order Num- 
ber DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 

The present communication deais with the utilization of an image 
processing device for quantitative whole-body autoradiography, cell 
counting and also for interpretation of chromatograms. It is shown 
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that the system parameters allow an adequate and precise deter- 
mination of optical density values. Also shown are the main error 
sources limiting the applicability of the system. (orig.) 


11388 (FZR-93-12, pp. 38-40) Development of a laboratory 
information management system (LIMS) for radiopharma- 
logical research projects. Zugehoer, E.; Syhre, RA. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Apr 1993. 144p. In Institute of Bioinorganic and 
Radiopharmaceutical Chemistry. Annual report 1992. Order Num- 
ber DE94738606. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication RADIOPHARMACEUTICALS/information 
systems; DATA BASE MANAGEMENT; INFORMATION RE- 
TRIEVAL; RADIOPHARMACEUTICALS; RESEARCH PROGRAMS 


11389 (INIS-mf-13621, pp. 5-14) Integral systems of infor- 
mation for the process of nuclear power plants. Villavicencio R, 
A. (Instituto de Investigaciones Electricas, Cuernavaca (Mexico)). 
Instituto de Investigaciones Electricas, Cuernavaca (Mexico); Insti- 
tuto Nacional de Investigaciones Nucleares, Mexico City (Mexico); 
Instituto Mexicano de Petroleo, Mexico City (Mexico). 1992. 13 1p. 
(In Spanish). (CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on 
technological specialities, Salazar (Mexico), 15 Jul 1992). In 6. 
Seminar of the IIE-ININ-IMP on technological specialties. Topic 9: 
electronics, instrumentation and control. Order Number 
DE94602210. Source: OSTI; NTIS (US Sales Only); INIS. 

Twenty years since, the nucleoelectric centrals (CNE) has been 
incorporated in its control rooms systems based on computers, 
mainly for the pursuit of burning process of nuclear fuels, for su- 
pervising of the main process parameters and in some cases as in 
French and Canadian centrals for including the sequence of the 
logics of some automatized actions. Examples of those systems as 
in the case of Boiling Water Reactors (BWRs) of General Electric 
(GE) is the computer Honeywell 4010 which since the seventies 
has been utilized as the Process Computer for vigilance and pur- 
suit of fuel burning and the plant balance. Examples of nuclear 
centrals that hold integral systems in development has been: 
Hatch, Laguna Verde, Brounswick, KKM (Switzerland), Kuo Sheng, 
Limerick Il, Milstone |, Pilgrim and Monticello. The experience has 
demonstrated that according to the operators knowledge and can 
do use of the systems which are installed in these centrals, they 
generally solicit to amplify their scope at once to verify the facilities 
that those offer them for to develop their activities, however those 
enlargements not always are feasible to carry out, over all if they 
require of implementation of more signals and or to amplify the 
processing capacity and the presentation of information. (Author). 


11390 (INIS-mf-13802) Up to date cross sections library 
for Thermos and Record codes. Hernandez Lopez, H. instituto 
Politecnico Nacional, Mexico City (Mexico). Escuela Superior de 
Fisica y Matematicas. 1993. 134p. (In Spanish). Order Number 
DE94616601. Source: OSTI; NTIS (US Sales Only); INIS. 

Reactor cell analysis is the first step in determining reactor core 
behavior and is required in the reload licensing process. For best 
results, reactor cell analysis should be carried out with libraries of 
up to date, accurate cross sections produced with well described 
methods from standard evaluated nuclear data. At first step in this 
work were determined the library structure for RECORD and 
THERMOS and were prepared the cross sections libraries using 
the NJOY nuclear data processing system and the ENDF-B/IV 
evaluated nuclear data. These libraries were used by the codes 
and some samples were perform, the result show some differences 
against the results obtained using the previous libraries. By other 
hand the libraries contain various adjustments to correct for defi- 
ciencies in nuclear data or analytical methods. These adjustments 
doesn’t have any documentation, although some of them were 
identified in this work. (Author). 25 refs, 78 figs, 55 tabs. 


11391 (JAERI-M-93-204) Development of JAERI! material 
performance database (JMPD) and examples of its utilization. 
Tsuji, Hirokazu (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Yokoyama, Norio; 
Tsukada, Takashi; Nakajima, Hajime. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Oct 1993. 31p. Order Number 
DE94737938. Source: OSTI; NTIS; INIS. 
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This paper introduces the present status of the comprehensive 
material performance database for nuclear applications, which was 
named JAERI Material Performance Database (JMPD), and exam- 
ples of its utilization. The JMPD has been developed since 1986 in 
JAERI with a view to utilizing various kinds of characteristic data of 
nuclear materials efficiently. Management system of relational data- 
base, PLANNER, was employed, and supporting systems for data 
retrieval and output were expanded. In order to improve user- 
friendliness of the retrieval system, the menu selection type 
procedures have been developed where knowledge of the system 
or the data structures is not required for end-users. As to utilization 
of the JMPD, three types of data analyses are mentioned as fol- 
lows: (1) A series of statistical analyses was performed in order to 
estimate the yield strength values Sy and the tensile strength val- 
ues Su of aluminum alloys which are widely used as structural 
materials for research reactors. (2) Statistical analyses were ac- 
complished by using the cyclic crack growth rate data for nuclear 
pressure vessel steels, and comparisons were made on variability 
and/or reproducibility of the data between obtained by 
Ak-increasing and AK-constant type tests. (3) The method of deter- 
mining the minimum creep rate and the time to onset of the tertiary 
creep objectively was proposed using creep curve data of high- 
temperature alloys. (author). 
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11392 (AECB-IB-87-1) Regulatory research program for 
1987/88: Project descriptions. Atomic Energy Control Board, Ot- 
tawa, ON (Canada). 26 May 1987. 123p. Order Number 
DE94614296. Source: OSTI; NTIS (US Sales Only); INIS. 

Includes Errata. 

The regulatory research program of Canada’s Atomic Energy 
Control Board (AECB) is intended to augment the AECB’s research 
program beyond the capability of in-house resources. The overall 
objective of the research program is to produce pertinent and inde- 
pendent information that will assist the Board and its staff in 
making correct, timely and credible decisions on regulating nuclear 
energy. The program covers the following areas: the safety of nu- 
clear facilities, radioactive waste management, health physics, 
physical security, and the development of regulatory processes. 
Sixty-seven projects are planned for 1987/88; as well, there are 
some projects held in reserve in case funding becomes availabie. 
This information bulletin contains a list of the projects with a brief 
description of each. 


11393 (CPHR-PR-92-03) Guide for prepare the plan for ra- 
diological emergency by the users of ionizing radiation 
sources. Centro de Proteccion e Higiene de las Radiaciones, La 
Habana (Cuba). 1992. 17p. (In Spanish). Order Number 
DE94614297. Source: OSTI; NTIS (US Sales Only); INIS. 

The Radiological Emergency Plan foresees all the possible radi- 
ological accidents with the ionizing sources the entity is using. The 
measures should be adopted by every factor is supped to take part 
in the emergencies created. The effectiveness of the guaranteed. 
THis guide establishes the model for elaborating the radiological 
Emergency Plans. 


11394 (DRM—1-10-90) Typical regulations to certify and 
check the knowledge of the management staff and the techni- 
cal staff of the entities subjected to the state supervision. 
Comite Estatal del Trabajo y Seguridad Social, La Habana (Cuba). 
1990. 13p. (In Spanish). Order Number DE94614298. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This regulation extends to all the entities that appears in the list 
of entities subjected to supervision. It establishes the general re- 
quirements of the State Supervision Bodies for the organization, 
certification and checking of knowledge to the management and 
technical personnel. It is related to important activities for the 
safety of nuclear installations such as the site selection, design, 
construction, start-up and operation. This is also important for the 
design and manufacture the systems, equipment, elements, struc- 
ture and important buildings for the safety of such installations and 
with the required quality control. 





11395 (IAEA-INFCIRC—335(add.7)) Convention on early no- 
tification of a nuclear accident and convention on assistance 
in the case of a nuclear accident or radiological emergency. 
International Atomic Energy Agency, Vienna (Austria). Sep 1993. 
274p. (In Arabic, Chinese, English, French, Russian, (IAEA- 
INFCIRC—336(add.8).). Order Number DE94612426. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This document includes the information given in document INF- 
CIRC/335(add.6)-INFCIRC/336(add.7). It accordingly supersedes 
that document. 


11396 (IAEA-INFCIRC—377(add.3)) The text of an African 
regional co-operative agreement for research, development 
and training related to nuclear science and technology: Status 
of acceptances as at 1 September 1993. international Atomic En- 
ergy Agency, Vienna (Austria). Sep 1993. 6p. (In Arabic, Chinese, 
English, French, Russian, Order Number DE94612427. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is reported about entering into force of the African regional co- 
operative agreement for research, development and training related 
to nuclear science and technology on 4 April 1990. 


11397 (IAEA-INFCIRC-422) Statement of 11 October 1993 
of the Minister of Atomic Energy of the Democratic People’s 
Republic of Korea. International Atomic Energy Agency, Vienna 
(Austria). 19 Oct 1993. 18p. (In Arabic, Chinese, English, French, 
Russian, Order Number DE94612428. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The statement regards the message of the Secretary-General of 
the United Nations delivered at the opening session of the 37th 
Regular General Conference of the IAEA. 


11398 (IAEA-INFCIRC—424) Communication dated 10 


November 1993 received from the permanent mission of the 
Democratic People’s Republic of Korea to the International 
Atomic Energy Agency. International Atomic Energy Agency, Vi- 


enna (Austria). 15 Nov 1993. 18p. (In Arabic, Chinese, English, 
French, Russian, Order Number DE94612429. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The statement regards the message of the Secretary-General of 
the United Nations delivered at the opening session of the 37th 
Regular General Conference of the IAEA. 


11399 (INIS-mf-13773) Annual report 1991. Ontario Hydro, 
Toronto, ON (Canada). [1992]. 56p. Order Number DE94614299. 
Source: OSTI; NTIS (US Sales Only); INIS. 

During 1991 Ontario Hydro’s activities reflected a company in 
transition marked by changing customer needs, new social 
demands and global economic pressures. The nuclear system per- 
formed below expectations, although performance improved over 
1990. Technical problems prevented the utility from bringing Dar- 
lington NGS unit 1 into service. Ontario Hydro has committed about 
$4 billion to extend the lives of fossil and hydroelectric stations and 
restore nuclear performance. In September Ontario Hydro’s man- 
agement structure was reorganized again. Policy, planning and 
strategic efforts were put under the direction of the Chair. All oper- 
ating functions were to report directly to the President. New Board 
committees were formed to guide environmental activities and pro- 
mote a better understanding of aboriginal and northern affairs. The 
unfavourable economic and operating conditions of 1991 affected 
financial performance. An 11.8% rate increase was announced for 
1992. Electricity demand increased by 1.3%over 1990 to 139.1 mil- 
lion megawatt hours. Major capital additions have been deferred by 
at least seven years. Uranium contracts were canceled with Rio Al- 
gom and Denison Mines. Administrative and support budgets were 
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cut, and executive salaries frozen. A number of quality improve- 
ment programs have been implemented with the cooperation of 
labour groups, reducing the amount of time needed for the retubing 
of the Pickering-4 reactor. (L.L.). 


11400 (INIS-XN—480) Orders made under the Atomic En- 
ergy Control Act. Canada. 8 Jun 1974. 11p. (In English, French). 
Order Number DE94614300. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in Canada Gazette, Part I. 

These Orders by the Atomic Energy Control Board were made 
on 4 June 1974. They deal with the definition of “rem” (Board Order 
No. 1/2/74), with the designation of officers of the AECB (Board 
Order Nos 1/6/74, 1/7/74, 1/12/74, 1/15/74, 1/17/74, 1/19/74, 1/27/ 
74, 1/28/74) and with the designation of Chalk River Nuclear Labo- 
ratories and the Whiteshell Nuclear Research Establishment as 
protected places (Board Order Nos 1/14/74, 2/14/74). (NEA). 


11401 (INIS-XN-481) Order BMD 85-37 and 85-37A making 
rules respecting the proceedings of the Atomic Energy Con- 
trol Board. Canada. 6 Apr 1985. 7p. (in English, French). Order 
Number DE94614301. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Canada Gazette, Part I. 

This Order dated 14 March 1985 establishes rules for the pro- 
ceedings of the AECB and sets out the requirements to be 
complied with by persons applying to make representations. It also 
lays down the procedure for hearings. (NEA). 


11402 (INIS-XN-494) SOR/93-163 AECB Cost Recovery 
Fees Regulations, 1993. Canada. 21 Apr 1993. 40p. (in English, 
French). Order Number DE94614302. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in Canada Gazette Part Il, Vol. 127, No. 8. 

The Atomic Energy Control Board (Cost Recovery Fees Regula- 
tions 1990) and subsequent amendments have been revoked and 
replaced by those new Regulations of 30 march 1993 which en- 
tered into force on 1 April 1993. The regulations were first made in 
1990 in order to carry out the Government's policy of introducing 
the principle of "user pay” for the cost incurred by the AECB in its 
regulatory activities. The objective of the policy was to shift the 
cost of Government regulatory efforts for the taxpayer at large to 
those who most benefited from or whose activities were the reason 
for such effort. This new version of the Regulations reflects 
licensees’ comments, e.g. extension of the period for review of pro- 
posed fees, and sets out increases in the fees. (NEA). 


11403 (SSI-93-20) The legal aspects on the environmental 
impact assessment of nuclear facilities. Wiborgh, M.; Lindbom, 
B.; Molander, P.; Klintberg, U.af. Swedish Radiation Protection 
Inst., Stockholm (Sweden). Jun 1993. 70p. (in Swedish). Order 
Number DE94614262. Source: OSTI; NTIS; INIS. 

The present study has been conducted by Kemakta Consultants 
Co. and Mannheimer Swartling law firm under contract from 
Swedish Radiation Protection Institute (SSI). The study aims at 
focussing on the environmental impacts assessment of nuclear fa- 
cilities in terms of legal matters, and to what extent this procedure 
itself is regulated by Swedish law. The study also intends to intro- 
duce a general manner to address environmental disturbances 
caused by the construction of nuclear facilities, accounting for short 
term and long term (post closure phase) effects. This is done with 
the aid of flow sheets where possible undesired environmental ef- 
fects are identified, which subsequently are traced back to the 
source. The legal aspects and the environmental technical aspects 
are addressed in parallel. 
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Air flotation drying on a paper machine: A demonstration at In- 
veresk plc, 19:9557 (1;GB) 

Computer based monitoring and targeting on a hot rolling mill: A 
demonstration at Brinsworth Strip Mills, 19:9558 (1;GB) 

Cupola melting of cast iron in iron foundries, 19:9529 (1;GB) 

Dual-fuel regenerative burners on a large re-heating furnace: A 
demonstration at Rotherham Engineering Steels, 19:9556 (1;GB) 

Energy savings arising from use of a distributed computer-control 
system: A demonstration at Tait Paper, Inverurie, Aberdeen- 
shire, 19:9555 (1;GB) 

Feasibility and design study of a photovoltaic building demonstra- 
tion, 19:8610 (R;GB) 

Guidance notes for the efficient operation of coreless induction fur- 
naces, 19:9528 (1;GB) 

Integral bed burners on a continuous heat treatment furnace: A 
demonstration at British Steel Stainless Steel Shepcote Lane 
Works, 19:9551 (1;GB) 

Large integrated CHP and incineration plant: A demonstration at the 
Queen Elizabeth Medical Centre, Birmingham, 19:9554 (1;GB) 

Modern low energy paper production: an overview: A demonstra- 
tion at Tait Paper, 19:9549 (1;GB) 

Monitoring of a plate evaporator (1991): A demonstration at British 
Sugar ple, 19:9553 (1;GB) 


Fencon A/S, Copenhagen (Denmark) 


Monitoring of cold road recycling process on a heavily trafficked 
road: A demonstration with Epsom and Ewell Borough Council, 
19:9548 (1;GB) 

Reducing energy consumption costs by steam metering, 19:9530 
(1;GB) 

Retrofitting ac variable speed drives, 19:9531 (1;GB) 

The performance of a condensing economiser fitted to an indus- 
trial gas fired steam boiler: A demonstration at British Steel 
Tinplate’s Ebbw Vale plant, 19:9559 (1;GB) 

Use of variable speed drives and obscuration meters on metal 
melting fume cleaning plant: A demonstration at BS Stainless, 
Sheffield, 19:9550 (i;GB) 

White water heating with fluidised bed heat exchangers: A 
demonstration at Iggesund Paperboard Ltd, 19:9552 (1;GB) 

Engineering Resources, Inc., Fayetteville, AR (United States) 

Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report, January 1, 1993- 
March 31, 1993, 19:8569 (R;US) 

Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report: July 1, 1993— 
September 30, 1993, 19:8501 (R;US) 

Biological upgrading of coal liquids: Quarterly report, July 1, 
1993-September 30, 1993, 19:8017 (R;US) 

EQE Engineering Consultants, Irvine, CA (United States) 

Walkthrough screening evaluation field guide: Natural phenomena 
hazards at Department of Energy facilities: Revision 2, 19:9972 
(R;US) 

EQE Engineering Consultants, San Francisco, CA (United States) 

Walkthrough screening evaluation field guide: Natural phenomena 
hazards at Department of Energy facilities: Revision 2, 19:9972 
(R;US) 

Essen Univ. (Gesamthochschule) (Germany) 

The behaviour of selected trace elements in integrated coal gasifi- 
cation combined cycle power plants (IGCC), 19:8038 (R;DE;In 
German) 

European Organization for Nuclear Research, Geneva (Switzer- 
land) 

Unitarity and K, — 2°-y-, 19:10714 (R;AT) 

Exploration Resources, Inc., Athens, GA (United States) 

Environmental Protection Department's well inventory (through the 
second quarter of 1993), 19:10345 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program: 
First quarter 1993, Volume 1, 19:8276 (R;US) 


F 


Fabric Care Research Association, Harrogate (United Kingdom) 
Energy conservation in the dry-cleaning industry, 19:9571 (R;GB) 
Fachhochschule Luebeck (Germany). Fachbereich Angewandte 

Naturwissenschaften 

Analysis of the element content of rain water dropping from the top 
of spruces in a damaged forest, 19:10611 (R;DE;In German) 

Failure Analysis Associates, Inc., Menlo Park, CA (United States) 

Midland reactor pressure vessel flaw distribution, 19:8787 (R;US) 

Faxe Kalkbrud A/S, Copenhagen (Denmark) 

Re-use of waste product from waste incineration plant with flue gas 
cleaning system based on limestone, 19:9598 (R;DK;In Danish) 

FEC Consultants Ltd., Oldham (United Kingdom) 

Large integrated CHP and incineration plant: A demonstration at the 
Queen Elizabeth Medical Centre, Birmingham, 19:9554 (1;GB) 

Retrofitting ac variable speed drives, 19:9531 (1;GB) 

The performance of a condensing economiser fitted to an indus- 
trial gas fired steam boiler: A demonstration at British Steel 
Tinplate’s Ebbw Vale plant, 19:9559 (1;GB) 

Federal Coordinating Council for Science, Engineering and 
Technology, Washington, DC (United States). Subcommit- 
tee on Brain and Behavioral Sciences 

Decade of the Brain 1990-2000: Maximizing human potential, 
19:10495 (R;US) 

Fencon A/S, Copenhagen (Denmark) 

Banevaenget by the railway: Urban ecological presentation, 
19:9489 (R;DK;In Danish) 
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Fermi National Accelerator Lab., Batavia, IL (United States) 


Fermi National Accelerator Lab., Batavia, IL (United States) 

A magnetically coupled quench detector for superconducting mag- 
nets, 19:10102 (R;US) 

A search for the top quark decaying to charged Higgs in pp colli- 
sions at ,/s = 1.8 TeV, 19:10720 (R;US) 

B lifetimes at CDF, 19:10730 (R;US) 

Charmonium and bottomonium in pp interactions, 19:10724 (R;US) 

Cryogenic process simulation, 19:10103 (R;US) 

Data collection for groundwater study, 19:10363 (R;US) 

Fermilab Collider: Performance and plans, 19:10068 (R;US) 

Final results from the SDC dopant search for new green wave- 
length shifting (WLS) fibers: Volume |, 19:10164 (R;US) 

Final results from the SDC dopant search for new green wave- 
length shifting (WLS) fibers: Volume 2, 19:10165 (R;US) 

Gaseous photomultipliers for the readout of scintillators and detec- 
tion Cherenkov radiation, 19:10162 (R;US) 

Hyperon polarization and magnetic moments, 19:10723 (R;US) 

Inclusive jet and direct photon production at the DO experiment, 
19:10728 (R;US) 

inclusive single muon production in DO, 19:10729 (R;US) 

Measurement of the W mass in the DO detector, 19:10766 (R;US) 

Measurement of pp elastic and total cross section at ,/s=546 and 
1800 GeV at CDF, 19:10722 (R;US) 

Measurements of beam pipe eddy current effects in Main Injector 
dipole magnets, 19:10096 (R;US) 

PA1317(L13): A linac BPM Calibration Program, 19:10101 (R;US) 

Quality factor measurements at NTF, 19:10887 (R;US) 

Recent results on QCD at the Tevatron (CDF and DO), 19:10691 
(R;US) 

Report on first TESLA window assembly test, 19:10100 (R;US) 

Search for the top quark in the electron-electron and electron- 
muon channels at DO, 19:10726 (R;US) 

Searching for new green wavelength shifters in polystyrene, 
19:10163 (R;US) 

State of hadron collider physics, 19:10725 (R;US) 

Study of B°-B° mixing in DO, 19:10727 (R;US) 

Techniques for increasing the reliability of accelerator control sys- 
tem electronics, 19:10098 (R;US) 

Test of structure functions using leptons with CDF, 19:10721 (R;US) 

Thermal and structural performance of a single tube support post 
for the Superconducting Super Collider dipole magnet cryostat, 
19:10097 (R;US) 

Travel to Germany to attend the International Conference on Ac- 
celerator and Large Experimental Physics Control Systems: 
Foreign trip report, October 18-22, 1993, 19:10094 (R;US) 

Trip to Switzerland and Italy to participate in the Hadron-93 confer- 
ence and visit CERN: Foreign trip report, 19-26 June, 1993, 
19:10719 (R;US) 

WindoWorks: A flexible program for computerized testing of accel- 
erator control system electronic circuit boards, 19:10099 (R;US) 


Fernald Environmental Restoration Management Corp., Cincin- 
nati, OH (United States) 

Analytical laboratory management strategy for environmental re- 
mediation at the Fernald Environmental Management Project: A 
model for other DOE sites, 19:8407 (R;US) 

The role of Materials Control and Accountability (MC&A) in reme- 
diation of a DOE facility, 19:8409 (R;US) 


Fernald Environmental Restoration Management Corp., 
Cincinnati, OH (United States). Fernald Environmental Man- 
agement Project 

Innovative systems for mixed waste retrieval and/or treatment in 
confined spaces, 19:8411 (R;US) 

Radon measurements at the FEMP, 19:10561 (R;US) 

Requirements, guidance and logic in planning environmental in- 
vestigations: Approval versus implementation, 19:9201 (R;US) 


The SWAMI inspection robot: Fernald site requirements, 19:9936 
(R;US) 


Fieldstone Private Capital Group Ltd., London (United Kingdom) 
Large scale waste combustion projects. A study of financial struc- 
tures and sensitivities, 19:8544 (R;GB) 
Project financing renewable energy schemes, 19:8545 (R;GB) 
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Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland) 

Application of maximum radiation exposure values and monitoring 
of radiation exposure, 19:10603 (R;Fl) 

Control of nuclear fuel and other materials required in the opera- 
tion of nuclear power plants, 19:9043 (R;Fl) 

Disposal of reactor waste, 19:8347 (R;Fl) 

Finnish Centre for Radiation and Nuclear Safety as the regulatory 
authority for the use of nuclear energy, 19:8745 (R;Fl) 

Quality assurance for nuclear power plants, 19:8746 (R;Fl) 

Quality control of diagnostic x-ray equipment and film processing, 
19:10490 (R;Fl) 

Radiation safety requirements for radionuclide laboratories, 
19:10605 (R;Fl) 

Radiation shielding of x-ray examination rooms, 19:10604 (R;Fl) 

Regulatory control of nuclear facility valves and their actuators, 
19:9034 (R;Fl) 

Safety classification of nuclear power plant systems, structures 
and components, 19:8756 (R;Fl) 

Fish and Wildlife Service, Cook, WA (United States) 

Effects of mitigative measures on productivity of white sturgeon 
populations in the Columbia River downstream from McNary 
Dam, and status and habitat requirements of white sturgeon 
populations in the Columbia and Snake Rivers upstream from 
McNary Dam: Annual progress report, April 1992—March 1993, 
19:8577 (R;US) 

Forschungsgeselischaft fuer Informationstechnik mbH, Bad 
Saizdetturth (Germany) 

Superconducting components from high-temperature supercon- 

ductors: Final report, 19:11027 (R;DE;In German) 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Ange- 
wandte Werkstofforschung 

Characterization of oxide layers of heat-resisting alloys in oxidizing 
and oxidizing/sulfidizing atmospheres by deuterium permeation 
measurement, 19:9704 (R;DE;In German) 

Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Biotechnologie 

Growth kinetics and lyophilisation characteristics of a mixed popu- 

lation of phenol-degrading bacteria, 19:10458 (R;DE;In German) 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Chemie 1 - Nuklearchemie 

Radiochemical studies on the neutron- and proton-induced ’Be 

emission at energies up to 100 MeV, 19:10879 (R;DE) 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Chemie 2 - Chemie der Belasteten Atmosphaere 

On the interaction of NO3 radicals with aqueous solutions: Estima- 
tion of the Henry coefficient and the mass accomodation 
coefficient, 19:10307 (R;DE;In German) 

Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemie 
und Dynamik der Geosphaere 3: Atmosphaerische Chemie 

Measurements of atmospheric trace gas concentrations during the 
field campaign in Juelich 1988, 19:10306 (R;DE) 

Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Chemie und Dynamik der Geosphaere 4: Erdoel und Organ- 
ische Chemie 

Investigations into oil reservoir wettability using contact angle mea- 
surements at minerals and rocks, 19:8118 (R;DE;In German) 

Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Chemische Technologie 

Experimental investigations to characterize the flow and atomiza- 
tion properties of powdered resin slurries under consideration of 
a spray-injection incineration, 19:8297 (R;DE;In German) 

TEM investigations of microstructures of combustion aerosols, 
19:10305 (R;DE;In German) 

Forschungszentrum Juelich GmbH (Germany). Inst. fuer Fes- 
tkoerperforschung 

Helium and its effects on the creep-fatigue behaviour of electron 
beam welds in the steel AISI-316-L, 19:9703 (R;DE;in German) 

TEM investigations of microstructures of combustion aerosols, 
19:10305 (R;DE;In German) 

Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik 

A chiral symmetric quark model without free quarks, 19:10699 
(R;DE;In German) 





Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dresden 


A meson-theoretical model for the 2 pinteraction and the «NN form 
factor, 19:10747 (R;DE;In German) 

A microscopic model for correlated 2xexchange model in free 
nucleon-nucleon scattering and in nuclear matter, 19:10748 
(R;DE) 

Dynamics of the anti pp—anti AAreaction 170.5 MeV above the 
production threshold, 19:10746 (R;DE;in German) 

Superdeformation in '44:'45-146Gd and development of a capsuled 
Ge detector, 19:10800 (R;DE;in German) 

Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Schicht- und lonentechnik 

Investigation of SiGe/Si heterostructures by capacitive methods 

and Hall effect, 19:9778 (R;DE;In German) 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Sicher- 
heitsforschung und Reaktortechnik 

The reduction of the global CO. emission to one fifth, the BATHEN- 
approach and the CROCUS-formulation, 19:9191 (R;DE) 

Treatment of the decay heat production in the reactor dynamics 
program TINTE, 19:9146 (R;DE;In German) 

Forschungszentrum Juelich GmbH (Germany). Programm- 
gruppe Systemforschung und Technologische Entwicklung 

Environmental impact assessment in the case of research projects 
- the example of photovoltaic energy conversion. Vol. 2: Method- 
ological aspects of environmental impact assessment and 
description of the method employed, 19:8611 (R;DE;in German) 

Preventive environmental research checkups - photovoltaics. Vol. 
6: Implementation, 19:8606 (R;DE;in German) 

The behaviour of selected trace elements in integrated coal gasifi- 
cation combined cycle power plants (IGCC), 19:8038 (R;DE;In 
German) 

Forschungszentrum Juelich GmbH (Germany). Programm- 
gruppe Technik und Gesellschaft 

Problems in the communication of technological risks, 19:9190 
(R;DE;In German) 

Forschungszentrum Juelich GmbH (Germany). Programm- 
gruppe Technologiefolgenforschung 

Climate protection and international policy: The Rio-conference be- 
tween global responsibility and national interests, 19:9215 (R;DE) 

Forschungszentrum Juelich GmbH (KFA) (Germany). inst. fuer 
Energieverfahrenstechnik 

Process analysis: Hydrogen from methanol and its application in 
fuel cells for automobiles, 19:8490 (R;DE;In German) 

Three-dimensional mathematical modelling of steady and un- 
steady state conditions for solid oxide fuel cells, 19:9466 
(R;DE;In German) 

Forschungszentrum Rossendorf e.V. (FZR) (Germany). Inst. 
fuer Sicherheitsforschung 

3-dimensional analysis of an absorber rod ejection accident in the 
reactor WWER-440 by the code DYN3D/M2, 19:9136 (IA;DE) 

Analyses of radiation induced embrittlement of reactor pressure 
vessels, 19:9137 (IA;DE;In German) 

Analytical model for the description of control element vibration oc- 
curing during abnormal core barrel motion at WWER-440 type 
reactors and for the interpretation of phase relations between in- 
core and excore neutron noise, 19:9139 (IA;DE) 

Estimation of the neutron field around the HERA proton beam 
dump, 19:10135 (iA;DE) 

Irradiation and annealing behavior of 1SKh2MFA reactor pressure 
vessel steel, 19:9138 (IA;DE) 

Neutron flux determination at the horizontal beam tubes of the 
Rossendorf research reactor RFR, 19:9088 (IA;DE) 

Problems of weight determination for the multigroup Monte Carlo 
code TRAMO for neutron flux calculation, 19:9006 (IA;DE) 

Vibration model of a pressurized water reactor which takes into 
account the fluid influence in the annular gap between core bar- 
rel and pressure vessel, 19:8771 (IA;DE;In German) 

Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei 
Dresden (Germany) 

A kinetic analysis of the ion exchange processes of tervalent rare- 
earth-DTPA complexes, 19:9873 (RA;DE) 

Akinetic study on the role of complex formation in the ion exchange 
separation of rare earths by means of DTPA, 19:9872 (RA;DE) 

A route to alkylammonium substituted Re(V) and Tce(V) complexes, 
19:9907 (IA;DE) 


A simple balance for weathering of rocks in a rockpile, 19:10365 
(RA;DE) 

Acid formation by autoxidation of sulphide ores and the influence 
on the solubility of ore components, 19:9877 (RA;DE) 

Application of an image processing software for quantitative au- 
toradiography, 19:11387 (IA;DE) 

Batch testing with integrated analysis - interaction between lead 
ions and granodiorite, 19:9817 (RA;DE) 

Characterization and investigation of reactivity of humic substances 
with radiotracer technique - summary of a study, 19:9916 (RA;DE) 

Characterization of technetium-99 complexes with mercaptoacety! 
peptides (MAG3, MAG2, MAG;), 19:9909 (IA;DE) 

Chemometric analysis of the spectrophotometric determination of 
lead in the presence of iron. Pt. 2, 19:9818 (RA;DE) 

Compartmental analysis of blood-brain transfer and protein incorpo- 
ration of L-?>Seseleno-methionine in rat brain, 19:10496 (IA;DE) 

Complex formation of technetium with the methyl esters of MAG» 
and MAG,, 19:9910 (IA;DE) 

Concentration and purification of pertechnate solutions by chemi- 
cal methods, 19:9898 (IA;DE) 

Development of a laboratory information management system 
(LIMS) for radiopharmalogical research projects, 19:11388 
(IA;DE) 

Distribution of some radionuclides in the rockpile 250 in Schlema, 
19:10366 (RA;DE) 

Gas chromatographic studies of molybdenum oxides and hydrox- 
ides, 19:9876 (RA;DE) 

HPLC separation of pentavalent isomeric technetium-99m- 
complexes of dimercaptosuccinic acid and their behaviour 
under various conditions, 19:9899 (IA;DE) 

In-line oxidation studies of metals, 19:9646 (RA;DE) 

Installation of the PET-camera POSITOME Ilip in Rossendorf, 
19:10464 (IA;DE) 

Institute of Bioinorganic and Radiopharmaceutical Chemistry. An- 
nual report 1992, 19:9896 (1;DE) 

Institute of Radiochemistry. Annual report 1992, 19:11299 (R;DE) 

Investigations on the solubility of heavy metals contained in rock- 
pile minerals, 19:9816 (RA;DE) 

lon exchange separation of trace amounts adjacent rare earths from 
gadolinium by means of nitrilotriacetic acid, 19:9874 (RA;DE) 

lonchromatographic determination of the radiochemical purity of 
123|Nal solutions, 19:9815 (IA;DE) 

Mining relics as sources of natural radioactivity. Pt. 2: Release of 
radon from uranium mill tailings, 19:10364 (RA;DE) 

Neutral oxorhenium(V) complexes with monothioltridentate dithiol 
coordination, 19:9908 (IA;DE) 

Problems of penetrating iodine species in a nuclear-chemical 
plant, 19:8205 (RA;DE) 

Rhenium complexes with tripodal tetradentate ligands containing 
sulphur donors, 19:9870 (IA;DE) 

Rhenium(V) complexes with meso and racemic DMSA. Pt. 1: 
Preparation and identification, 19:9900 (IA;DE) 

Rhenium(V) complexes with meso and racemic DMSA. Pt. 2: Iso- 
merization effects, 19:9901 (IA;DE) 

Rhenium(V) gluconate as precursor for preparation of rhenium 
complexes, 19:9871 (IA;DE) 

Separation of carrier-’free’ molybdenum from zirconium, 19:9912 
(RA;DE) 

Single-step-synthesis of 1,2-'*Ctrichloroacetic acid starting from 
1,2-'4Cpotassium acetate, 19:9915 (RA;DE) 

SPAREX - a new experimental loop for investigating the transport 
behaviour of radiotoxic and toxic gasborne chemical species, 
19:8382 (RA;DE) 

Steady state oxygen activities at silver surfaces in reacting 
oxygen-hydrogen mixtures, 19:9875 (RA;DE) 

Substances labelled in metabolically stable positions: Inactive ex- 
periments for the synthesis of 1'C-ring-labelled aromatics, 
19:9897 (IA;DE) 

Synthesis and characterization of neutral technetium(Ill) com- 
plexes with the tripodal ligand tris(2-mercaptoethyl)amine, 
19:9906 (IA;DE) 

Technetium and rhenium tracers with metabolizable ester func- 
tions, 19:9902 (IA;DE) 
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Forschungszentrum Rossendorf e.V. (FZR), Rossendort bei Dresden 


Technetium complexes with thioether ligands. Pt. 2: Synthesis and 
structural characterization of neutral oxotechnetium(V) com- 
plexes with dithioethers, 19:9903 (IA;DE) 

Technetium complexes with thioether ligands. Pt. 3: Synthesis and 
structural characterization of cationic technetium complexes 
with thiacrown ethers, 19:9904 (IA;DE) 

Technetium complexes with thioether ligands. Pt. 4: Cationic 
Te(Ill) complexes with tetradentate thioethers and monodentate 
thiols: Preparation and preliminary biological evaluation, 
19:9905 (IA;DE) 

The establishment of the Rossendorf PET Center, 19:10463 (IA;DE) 

The scientific strategy of the SPAREX experiments for the next 
two years, 19:9140 (RA;DE) 

Thermochromatography of californium, einsteinium, and fermium 
in metallic columns, 19:9914 (RA;DE) 

Tritiation of benzoyl-MAG3-ergoline and ergoline, 19:9911 (IA;DE) 

Volatilization and gas phase transport of element 106 in humid 
oxygen, 19:9913 (RA;DE) 

Fossil Energy Research Corp., Laguna Hills, CA (United States) 

Integrated Dry NO,/SOz Emissions Control System baseline 
SNCR test report, February 4—March 6, 1992, 19:8729 (R;US) 

France 

Decree No. 93-940 of 16 July 1993 implementing Act No. 91-1381 
of 30 December 1991 on radioactive waste management, 
19:8464 (|;FR;In French) 

Order of 20 August 1993 amending the Order of 2 November 1976 
setting up a Nuclear Safety and Radiation Protection Institute, 
19:8463 (I;FR;In French) 

Frankfurt Univ. (Germany). Fachbereich 13 - Physik 

Azimutal anisotropic particle emission in relativistic heavy-ion colli- 
sions, 19:10840 (R;DE;in German) 

Collective model for the description of low-energetic heavy-ion col- 
lisions, 19:10835 (R;DE;In German) 

Dynamics of the multifragmentation, 19:10833 (R;DE;In German) 

Systematic studies on the reconstruction efficiency and accuracy 
of a track drift chamber, 19:10167 (R;DE;in German) 

Frankfurt Univ. (Germany). Physikalisches Inst. 

Monocrystal growing and characterization of high-T. supercon- 
ductors, 19:9733 (R;DE;In German) 

Fraunhofer-institut fuer Bauphysik, Stuttgart (Germany) 

Low-energy houses in Heidenheim: Finding of concept and com- 
putational preliminary evaluation, 19:9485 (R;DE;In German) 

Fraunhofer-institut fuer Betriebsfestigkeit (LBF), Darmstadt 
(Germany) 

Fatigue strength of AlpO3, and Si,N, ceramics, 19:9740 (R;DE;In 
German) 

Fraunhofer-institut fuer Zerstoerungsfreie Pruefvertahren, Saar- 
bruecken (Germany) 

Fraunhofer Institute for Nondestructive Testing. Annual report 
1991, 19:10019 (I;DE;In German) 

Freiburg Univ. (Germany). Forstwissenschaftliche Fakultaet 

Analysis on forest decline classification of the beech using air- 
borne multispectral scanner data, 19:10607 (R;DE;In German) 

Freie Univ. Berlin (Germany). Fachbereich Physik 

Stability of electrical contact films from high-T.-superconducting 
thin films investigated by intrinsic stress measurement: Final re- 
port, 19:9774 (R;DE;in German) 


G 


GE Transportation Systems, Erie, PA (United States) 

Emissions R&D at GE/CRD coal-fueled diesel: Technology devel- 
opment methods for SO2 and NO, removal from coal diesel 
exhaust, 19:9614 (R;US) 

GEM Collaboration (United States) 
GEM Technical Design Report, 19:10088 (R;US) 
General Atomics, San Diego, CA (United States) 

Application of divertor cryopumping to H-mode density control in 
Dill-D, 19:11242 (R;US) 

General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation 


Construction engineering and utilities operation monthly report, 
April 1962, 19:8190 (R;US) 
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Effluent water monitoring improvements: 
Project proposal, 19:9053 (R;US) 

Hanford Laboratories Operation monthly activities report, March 
1959: Preliminary report, 19:9224 (R;US) 

Production test 105-440-P measurement of neutron fluxes in 
graphite reflector, 19:9094 (R;US) 


General Electric Co., San Jose, CA (United States). Advanced 
Reactor Programs 
Study of Pu consumption in light water reactors: Evaluation of GE 
advanced boiling water reactor plants, compilation of Phase 1C 
task reports, 19:8752 (R;US) 
General Electric Environmental Services, Inc., Lebanon, PA 
(United States) 
Combustion tests of a turbine simulator burning low Btu fuel from 
a fixed bed gasifier, 19:7995 (R;US) 
Geological Survey, Denver, CO (United States) 
Analysis of deep seismic reflection and other data from the south- 
ern Washington Cascades, 19:8147 (R;US) 


Geological Survey, Reston, VA (United States) 

Gas hydrate detection and mapping on the US east coast, 
19:8140 (R;US) 

Georgia Inst. of Tech., Atlanta, GA (United States). School of 
Chemical Engineering 

High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, July 1, 
1993-—September 30, 1993, 19:8019 (R;US) 

High temperature membranes for H2S and SO. separations: 
Quarterly progress report, July 1, 1993-September 30, 1993, 
19:8068 (R;US) 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, July 1, 1993-September 30, 1993, 
19:8018 (R;US) 

Georgia Inst. of Tech., Atlanta, GA (United States). School of 
Physics 

Nuclear structure research: Annual progress report, 19:10783 
(R;US) 

Georgia Univ., Athens, GA (United States). Dept. of Physics and 
Astronomy 

Optical studies of dynamical processes in disordered systems: 

[Annual] progress report, 19:9768 (R;US) 


Geraghty and Miller, inc., Midiand, TX (United States) 
Geohydrologic feasibility study of the greater Green River Basin 
for the potential applicability of Jack W. Mcintyre’s patented tool, 
19:8148 (R;US) 
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Radiochemical studies on the neutron- and proton-induced 7Be 
emission at energies up to 100 MeV, 19:10879 (R;DE) 

Koeln Univ. (Germany). Mathematisch-Naturwissenschaftliche 
Fakultaet 

Holographic measurements on ice particles in cirrus clouds during 
the international cirrus experiment in 1989, 19:10287 (R;DE;In 
German) 

Korea Atomic Energy Research Inst., Daeduk (Korea, Republic of) 

The study of two-phase critical flow characteristics in nuclear reac- 
tor coolant system, 19:10009 (R;KR;In Korean) 
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Laereanstalternes Faelles Miljoekursus, Copenhagen (Denmark) 
Rape as a fuel crop, 19:8558 (R;DK;in Danish) 
Lamina Filter, Aalborg (Denmark) 
Re-use of waste product from waste incineration plant with flue gas 
cleaning system based on limestone, 19:9598 (R;DK;In Danish) 
Lawrence Berkeley Lab., CA (United States) 
A bipolar analog front-end integrated circuit for the SDC silicon 
tracker, 19:10189 (R;US) 
A high rate, low noise, x-ray silicon strip detector system, 
19:10188 (R;US) 
Analysis of PG&E’s residential end-use metered data to improve 
electricity demand forecasts — final report, 19:9597 (R;US) 
Application of semiclassical methods to reaction rate theory, 
19:9883 (R;US) 
Calculating the J<, B, T surface for commercial nicbium tin con- 
ductors using a reduced state model, 19:11034 (R;US) 
Calculation of the pressure rise in the cooling tube of a two-phase 
cooling system during a quench of an indirectly cooled super- 
conducting magnet, 19:10141 (R;US) 


Lawrence Livermore National Lab., CA (United States) 


Catalog of Research Abstracts, 1993: Partnership opportunities at 
Lawrence Berkeley Laboratory, 19:10623 (R;US) 

Characterization of the rare earth orthophosphates and Ce-doped 
LaPO, by X-ray Absorption Spectroscopy, 19:9764 (R;US) 

Collective acceleration in solar flares, 19:10654 (R;US) 

Current experiments in elementary particle physics: 
19:10665 (R;US) 

DOE2.1E: Building Energy Consumption Analysis, 19:11340 
(CM;US) 

DOE2.1E: Building Energy Consumption Analysis, 19:11341 
(CM;US) 

Estimating the cost of large superconducting thin solenoid mag- 
nets, 19:10125 (R;US) 

Extension of the T, = —3/2, A= 4n + 1 series of beta-delayed pro- 
ton emitters to Se and “Sr, and low energy beta-delayed 
proton emission from the T, = —3/2, A = 4n + 3 nucleus Al, 
19:10816 (R;US) 

Fabrication issues in optimizing YBazCu307_, flux transformers 
for low I/f noise, 19:11033 (R;US) 

Giant magnetoresistance and microstructural characteristics of 
epitaxial Fe-Ag and Co-Ag granular thin films, 19:9710 (R;US) 
Laser-material interactions: A study of laser energy coupling with 

solids, 19:11018 (R;US) 

LBL/Industry Heterogeneous Reservoir Performance Definition 
Project, 19:8113 (R;US) 

Modern integral equation techniques for quantum reactive scatter- 
ing theory, 19:10923 (R;US) 

Nonlinear optics response of semiconductor quantum wells under 
high magnetic fields, 19:11022 (R;US) 

Nuclear magnetic relaxation studies of semiconductor nanocrys- 
tals and solids, 19:10963 (R;US) 

Operator analysis for quark and lepton masses in SO(10), 
19:10686 (R;US) 

Photoelectron diffraction and holography: Some new directions, 
19:9830 (R;US) 

Photoelectron diffraction and holography: Present status and fu- 
ture prospects, 19:9831 (R;US) 

Picosecond response of the quasiparticle current in superconduct- 
ing tunnel junctions, 19:11036 (R;US) 

Realizing the DSM potential of integrated envelope and lighting 
systems, 19:9487 (R;US) 

Recovery of carboxylic acids at pH greater than pKa, 19:8519 (R;US) 

Steady-state and transient catalytic oxidation and coupling of 
methane, 19:8570 (R;US) 

Studies of interfaces and vapors with Optical Second Harmonic 
Generation, 19:11019 (R;US) 

Sustainable fuelwood use in rural Mexico: Volume |: Current pat- 
terns of resource use, 19:9192 (R;US) 

Symplectic methods in circular accelerators, 19:10139 (R;US) 

The Effect of surface morphology on the friction of Electrogalva- 
nized sheet steel in forming processes, 19:9711 (R;US) 

The effects of amorphous layer regrowth on carbon activation in 
GaAs and InP, 19:9783 (R;US) 

The g-2 storage ring superconducting magnet system, 19:10140 
(R;US 

Thin-film forces in pseudoemulsion films, 19:8119 (R;US) 

Various magnet options for Delta launched version of ASTRO- 
MAG, 19:11035 (R;US) 


Revised, 


Lawrence Livermore National Lab., CA (United States) 

“'Ca as a tracer for calcium uptake and deposition in heart tissue 
during ischemia and reperfusion, 19:10459 (R;US) 

A comparison of RISKIND and RADTRAN 4, 19:8222 (R;US) 

A dose assessment for a U.S. nuclear test site — Bikini Atoll, 
19:10606 (R;US) 

A physical optics model for scattering of HF radiation by irregular 
terrain, 19:10656 (R;US) 

A review of the ablative stabilization of the Rayleigh-Taylor insta- 
bility in regimes relevant to ICF, 19:11295 (R;US) 

A solar array module fabrication process for HALE solar electric 
UAVs, 19:8613 (R;US) 

Advanced ground-penetrating, imaging radar for bridge inspection, 
19:9974 (R;US) 

Air-depolyable geophysics package, 19:10218 (R;US) 
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Alu repeats as markers for human population genetics, 19:10455 
(R;US) 

An investigation of DUA caching strategies for public key certifi- 
cates, 19:11378 (R;US) 

Application of ALE techniques to metal forming simulations, 
19:9721 (R;US) 

Autonomous tracking and exposure control during an asteroid 
flyby, 19:10655 (R;US) 

Characterization of defect geometries in multilayer optical coat- 
ings, 19:10062 (R;US) 

Characterization of the rare earth orthophosphates and Ce-doped 
LaPO, by X-ray Absorption Spectroscopy, 19:9764 (R;US) 

Chemical implications for the presence of introduced materials in 
the post-emplacement environment, 19:8349 (R;US) 

Coherence delay augmented laser beam homogenizer, 19:10039 
(PA;US) 

Communications technology for unattended sensors, 19:9626 
(R;US) 

Comparison of gap frame designs and materials for precision 
cathode strip chambers, 19:9969 (R;US) 

Complex source rate estimation for atmospheric transport and dis- 
persion models, 19:10322 (R;US) 

Computing at the leading edge: Research in the energy sciences, 
19:11382 (R;US) 

Conceptual study of moderately coupled plasmas and experimen- 
tal comparison of laboratory x-ray sources, 19:11216 (R;US) 

Data fusion for the detection of buried land mines, 19:10229 (R;US) 

Dependence of nuclear interceptor effectiveness on hydrogen 
content of chemical warhead agent, 19:10256 (R;US) 

Design of an electromagnetic accelerator for turbulent hydrody- 
namic mix studies, 19:11293 (R;US) 

Diode-pumped solid-state-laser drivers and the competitiveness of 
inertial fusion energy, 19:11294 (R;US) 

Dispersion relations for a plasma-filled helix-loaded-waveguide, 
19:11223 (R;US) 

Dissociative recombination of H3+, 19:10924 (R;US) 

Dual-band infrared (DBIR) imaging inspections of Boeing 737 and 
KC-135 aircraft panels, 19:9968 (R;US) 

Dual-band infrared imaging for quantitative corrosion detection in 
aging aircraft, 19:9978 (R;US) 

Dynamic thermal tomography for nondestructive inspection of ag- 
ing aircraft, 19:10022 (R;US) 

Electronic Tag and Position Sensor, 19:10057 (R;US) 

Electrostatic reduction of particulates for laser resistant hafnia 
coatings, 19:9753 (R;US) 

Emerging technologies for Nondestructive Evaluation of bridges 
and highways, 19:9975 (R;US) 

Energy and Technology Review, 19:9233 (R;US) 

Energy & technology review, September—October 1993, 19:11372 
(R;US) 

Enhanced coherence x-ray laser experiments and simulations, 
19:10061 (R;US) 

Environmental report 1992, 19:10409 (R;US) 

Exploring phase space concepts in the forecasting of time series 
with artificial neural networks, 19:11376 (R;US) 

Exposure assessment strategies for non-routine work operations 
(NORWO), 19:10540 (R;US) 

Filament to mandrel gap analysis: Resulting gap from filament 
winding over a cone-cylinder transition mandrel (reference 
NMTP NO. 93838), 19:9971 (R;US) 

Flexible manufacturing for photonics device assembly, 19:10058 
(R;US) 

Fluidjet machining of energetic materials, 19:10252 (R;US) 

Genetic algorithms at UC Davis/LLNL, 19:11374 (R;US) 

GNU debugger internal architecture, 19:11381 (R;US) 

Gravity sag of sandwich panel assemblies as applied to precision 
cathode strip chamber structural design, 19:10204 (R;US) 

High resolution three dimensional microscopy of biological 
microstructures using zone plate lenses with x-ray laser illumi- 
nation, 19:10450 (R;US) 

Impact of biomass burning on the atmosphere, 19:8560 (R;US) 

Impact of observed hyperfine splitting on X-ray laser gain, 
19:10059 (R;US) 





Implementation of the wave propagation code NPE, 19:10254 
(R;US) 

Improved ground-penetrating radar, bridge decks, 19:9980 (R;US) 

Impulse radar imaging for dispersive concrete using inverse adap- 
tive filtering techniques, 19:9970 (R;US) 

Inertial confinement fusion: Quarterly report, July-September 
1993: Volume 3, No. 4, 19:11296 (R;US) 

Influence of doping on the electronic structure of (La, Sr)2CuO,, 
19:9752 (R;US) 

Intermedia transfer factors for fifteen toxic pollutants released to 
air basins in California, 19:10321 (R;US) 

Introduced materials and colloid formation: A report on the current 
state of knowledge, 19:8350 (R;US) 

Isotope separation and advanced manufacturing technology: Vol- 
ume 2, No. 2, Semiannual report, Aprii-September 1993, 
19:8471 (R;US) 

Ketective Calculations for infinite planar square-pitched arrays of 
waste receptacles, 19:8348 (R;US) 

Large-scale computations in analysis of structures, 19:11377 
(R;US) 

Management of PEM public key certificates using X.500 directory 
service: Some problems and solutions, 19:11375 (R;US) 

Material properties and fracture mechanics in relation to ceramic 
machining, 19:9751 (R;US) 

MGAU: A new analysis code for measuring 2°5U enrichments in 
arbitrary samples, 19:8189 (R;US) 

MICA, a facility to achieve portability for message-passing and dy- 
namic memory management in FORTRAN, 19:11373 (R;US) 
Microwave Michelson Interferometer system report of first use on 

a railgun, Green Farm, San Diego, CA, 19:10132 (R;US) 

Missile launch detection electric field perturbation experiment: Fi- 
nal report, 19:9627 (R;US) 

New QCD results from string theory, 19:10706 (R;US) 

Non-contact tamper sensing by electronic means, 19:8436 (PA;US) 

Nondestructive evaluation techniques for enhanced bridge inspec- 
tion, 19:9979 (R;US) 

Nonlinear absorption in high reflector multilayers, 19:10210 (R;US) 

Numerical simulation of material and energy flow in an e-beam 
mett furnace, 19:9981 (R;US) 

Numerical simulation of radiative heat loss in an experimental 
burner, 19:10030 (R;US) 

Optical field ionization of atoms and ions using ultrashort laser 
pulses, 19:10930 (R;US) 

Optimal groundwater remediation using artificial neural networks 
and the genetic algorithm, 19:10410 (R;US) 

Overview of crash and impact analysis at Lawrence Livermore Na- 
tional Laboratory, 19:9976 (R;US) 

Overview of uranium atomic vapor laser isotope separation, 
19:8188 (R;US) 

PC-PRAISE: Piping Reliability Analysis including Seismic Events, 
19:11347 (CM;US) 

PEM public key certificate cache server, 19:11380 (R;US) 

Performance categorization of structures, systems & components 
and related issues, 19:10618 (R;US) 

Pressure dependence on the reaction propagation rate of PETN at 
high pressure, 19:10240 (R;US) 

Proceedings: Sisal ’93, 19:11332 (R;US) 

Quench Detection and Instrumentation for the Tokamak Physics 
Experiment magnets, 19:11292 (R;US) 

Radiation hardened telerobotic dismantling system: A proposal for 
remediating the UKRITYE encasement at the Chernobyl NPP, 
19:9157 (R;US) 

Radiative flux calculations at UV and visible wavelengths, 
19:10622 (R;US) 

Risk evaluation of medical and industrial radiation devices, 
19:10619 (R;US) 

Seismic design and analysis considerations for high level nuclear 
waste repositories, 19:8351 (R;US) 

SFHA: Spent Fuel Heating Analysis, 19:11349 (CM;US) 

Shock initiation of nitromethane, 19:10242 (R;US) 

Sol-gel metal oxide and metal oxide/polymer multilayers applied 
by meniscus coating, 19:10060 (R;US) 

Spectroscopy and atomic physics in EBIT and SuperEBIT, 
19:11224 (R;US) 
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Stellar X-ray polarimeter polarizer development and calibration at 
LEA/LLNL, 19:10657 (R;US) 

Strategies for the disposition of high explosives resulting from dis- 
mantlement of nuclear weapons, 19:10241 (R;US) 

Strongly coupled ionic mixtures and the H/He EOS, 19:10658 
(R;US) 

Superplasticity in fine-grained ceramics: Final report, 1 July 1993— 
31 December 1993, 19:9802 (R;US) 

Tensile properties of commercially pure vanadium from room tem- 
perature to 1200°C, 19:9720 (R;US) 

The CONVEX Liner Add-On to the DIAMOND-FORTUNE event, 
19:10251 (R;US) 

The development and testing of a backscatter absorption gas 
imaging (BAGI) system designed to image at a range of 300 m, 
19:9977 (R;US) 

The HIPROTECT system, 19:9973 (R;US) 

The importance of domestic law to international arms control, 
19:9623 (R;US) 

The synthesis and characterization of new iron coordination com- 
plexes utilizing an asymmetric coordinating chelate ligand, 
19:8161 (R;US) 

The validation of ocean surface heat fluxes in AMIP, 19:10324 
(R;US) 

Transition Armature Study: Progress report No. 4, February 1— 
March 31, 1992, 19:10131 (R;US) 

Transition armature technology: Progress report No. 2, August 1— 
September 30, 1991, 19:10130 (R;US) 

Transition armature technology project: Progress report No. 1, 
June 1—July 31, 1991, 19:10129 (R;US) 

Tropospheric radiative forcing of O3 for the 1994 IPCC report, 
19:10323 (R;US) 

Two-gigawatt burst-mode operation of the intense microwave pro- 
totype (IMP) free-electron laser (FEL) for the microwave 
tokamak experiment (MTX), 19:11291 (R;US) 

Use of experience data for DOE seismic evaluations, 19:9158 
(R;US) 

Using TSAR with the post-processing far-field option, 19:11379 
(R;US) 

Vulnerability of hot LX-17 to lightning strikes on exposed detonator 
and actuator cables, 19:10239 (R;US) 

Walkthrough screening evaluation field guide: Natural phenomena 
hazards at Department of Energy facilities: Revision 2, 19:9972 
(R;US) 

Workforce diversity in a research and development environment — 
a model that works, 19:9194 (R;US) 

Lehigh Univ., Bethlehem, PA (United States) 

Selective methane oxidation over promoted oxide catalysts: Quar- 
terly technical progress report, June 1, 1993—August 31, 1993, 
19:9865 (R;US) 

Selective methane oxidation over promoted oxide catalysts, 
19:8567 (R;US) 

Lehigh Univ., Bethlehem, PA (United States). Zettlemoyer Cen- 
ter for Surface Studies 

High octane ethers from synthesis gas-derived alcohols: Quarterly 
report, July-September 1993, 19:8041 (R;US) 

Leicester Univ. (United Kingdom). Dept. of Geology 

Time-temperature-transformation diagrams for brick, tile and pipe 
clays: their determination and use, 19:9576 (R;GB) 

Leybold AG, Koeln (Germany) 

Thin film production of ceramic high-T.-superconductors (targets): 
Final report, 19:9730 (R;DE;in German) 

Little (Arthur D.), Inc., Cambridge, MA (United States) 

Feasibility study for the recycling of nickel metal hydride electric 
vehicle batteries: Final report, 19:9587 (R;US) 

Los Alamos National Lab., NM (United States) 

4f heavy fermion photoelectron spectra do not exhibit the Kondo 
scale, 19:10962 (R;US) 

A 200 kV fast rise time, low jitter, trigger system with magnetic 
pulse sharpener, 19:10123 (R;US) 

A brief introduction to symplectic integrators and recent results, 
19:11359 (R;US) 

A comparison of the dynamic stiffness of the Goldcrown GC-500 
grinding machine for three slide designs, 19:9582 (R;US) 

A monotonicity conjecture for real cubic maps, 19:11357 (R;US) 


Los Alamos National Lab., NM (United States) 


A pot-pourri of results in QCD from large lattice simulations on the 
CMS, 19:10700 (R;US) 

A stochastic first collision source for TWODANT, 19:10905 (R;US) 

A transmission-loss monitor using current transformers, 19:10124 
(R;US) 

Acoustic emission sensing of tool-bit contact with plutonium during 
machining composite structures, 19:9946 (R;US) 

Advances in and uses of gamma-ray field instrumentation at Los 
Alamos, 19:10186 (R;US) 

Advances in tunable powerful lasers: The advanced free-electron 
laser, 19:10037 (R;US) 

Application of the TWODANT code system to pressure vessel 
dosimetry calculations, 19:8785 (R;US) 

Applications of the long-range alpha detector for  site- 
characterization technology, 19:10187 (R;US) 

Binary-binary collisions involving main-sequence stars, white 
dwarfs and neutron stars in globular clusters, 19:10652 (R;US) 
BMDO: New Mexico Technology Transfer Demonstration Project: 

Interim final report, 19:9225 (R;US) 

BOMAB phantom manufacturing quality assurance study using 
Monte Carlo computations, 19:10586 (R;US) 

Brittle composites modeling: Comparisons with MoSi2/ZrO>, 
19:9781 (R;US) 

Comparison of 14 MeV isomer production of 17°™2Hf and 179™2 pif 
using Feshbach-Kerman-Koonin and exciton preequilibrium 
models, 19:11281 (R:US) 

Comparison of small mammal species diversity near wastewater 
outfalls, natural streams, and dry canyons, 19:10437 (R;US) 

Computational balance in real-time cyclic spectral analysis, 
19:11358 (R;US) 

Creep behavior of MoSi2-SiC composites, 19:9780 (R;US) 

DELTAE: Design Environment for Low-Amplitude Thermoacoustic 
Engines, 19:11343 (CM;US) 

Depleted uranium investigation at missile impact sites in White 
Sands Missile Range, 19:10381 (R;US) 

Development of a real-time monitor for airborne alpha emissions: 
First quarter report, TTP AL 142003, 19:8300 (R;US) 

Diagnostics of high-brightness short-pulse lasers and the plasmas 
they generate, 19:11211 (R;US) 

Diffusion-accelerated solution of the 2-D x-y S, equations with 
linear-bilinear nodal differencing, 19:10906 (R;US) 

Dislocation loops in spinel crystals irradiated successively with 
deep and shallow ion implants, 19:9782 (R;US) 

Equilibrium ignition for ICF capsules, 19:11283 (R;US) 

Evaluation of superconducting wiggler designs and free-electron 
laser support: Final report, 19:11029 (R;US) 

Experimental evidence for lattice effects in high temperature su- 
perconductors, 19:11032 (R;US) 

Fading channel simulator, 19:9954 (PA;US) 

Fermi surface instability at 0.4K in a heavy-fermion YbBIPt: 
SDW?, 19:9709 (R;US) 

Few-body hypernuclear constraints, 19:10801 (R;US) 

Heat Source Technology Programs: Quarterly progress report, 
Aprit-June 1993, 19:8486 (R;US) 

High voltage feedthrough bushing, 19:10038 (PA;US) 

High-power microwave-tube transmitters, 19:10035 (R;US) 

Hysteresis and nonlinear elasticity in rocks, 19:9779 (R;US) 

Impurities and conductivity in a D-wave superconductor, 19:11031 
(R;US) 

Influence of tungsten alloying additions on the mechanical proper- 
ties and texture of tantalum, 19:9706 (R;US) 

Instability heating of solid-fiber Z pinches, 19:11208 (R;US) 
intercomparison of theoretical calculations of important activation 
cross sections for fusion reactor technology, 19:11282 (R;US) 
Investigations of large area electron beam diodes for excimer 

lasers: Final report, 19:10122 (R;US) 

LAHET Code System/CINDER’90 validation calculations and com- 
parison with experimental data, 19:10909 (R;US) 

Laser Initiated Actuator study, 19:10244 (R;US) 

Lattice gas simulations of replicating domains, 19:9882 (R;US) 

Long pulse chemical laser: Final technical report, 19:10036 (R;US) 

LRAD radon test results, 19:10313 (R;US) 
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LRAD, semiconductor, and other radiation detectors applied to en- 
vironmental monitoring for alpha and beta contamination, 
19:10382 (R;US) 

Magnetic excitations in Kondo insulators, 19:10936 (R;US) 

Magnetohydrodynamic simulation of solid-deuterium-initiated Z- 
pinch experiments, 19:11209 (R;US) 

Magnetotransport measurements in magnetic fields up to 50T in 
SmBg and FeSi, 19:9738 (R;US) 

Mass model for unstable nuclei, 19:10802 (R;US) 

MAWST file generator (MFG), 19:11354 (R;US) 

MCNP analysis of the Livermore pulsed spheres with ENDF/B-VI, 
19:10903 (R;US) 

MEG studies of human vision: Retinotopic organization of V1, 
19:10494 (R;US) 

Microstructure and mechanical properties of nitrided molybdenum 
silicide coatings, 19:9739 (R;US) 

Molecular dynamics simulations of dense plasmas, 19:11210 
(R;US) 

Nature of dissolution of binary tantalum-titanium alloys by molten 
plutonium, 19:9707 (R;US) 

Non-equilibrium electrodynamics in the large N expansion, 
19:10685 (R;US) 

Parallel processing Monte Carlo radiation transport codes, 
19:10907 (R;US) 

Performance of 
19:10904 (R;US) 

Policy and technical issues for international safeguards in nuclear 
weapons states, 19:8435 (R;US) 

Preventing pollution from plutonium processing, 19:8299 (R;US) 

Process fault detection and nonlinear time series analysis for 
anomaly detection in safeguards, 19:8192 (R;US) 

R-matrix analysis for nitrogen and oxygen, 19:10881 (R;US) 

Realtime structural electrochemistry of platinum clusters using dis- 
persive XAFS, 19:9467 (R;US) 

Recent results from sage, 19:10653 (R;US) 

Research activities of Martin C. Casdagli at SFi September 1989- 
May 1991, 19:11355 (R;US) 

Resonant ultrasound spectroscopy for elastic constant measure- 
ments, 19:9708 (R;US) 

Robotic dissolution station, 19:9955 (PA;US) 

Scaling in heavy-fermion systems, 19:11030 (R;US) 

Selecting model complexity in learning problems, 19:11356 (R;US) 

SLATEC4.1: Mathematical Subprogram Library, 19:11342 (CM;US) 

Space-time symmetries: P and CP violation, 19:10684 (R;US) 

Statistical crack mechanics, 19:10230 (R;US) 

Stem-loop structures of the repetitive DNA sequences located at 
human centromeres, 19:10449 (R;US) 

Strategies for source space limitation in tomographic inverse pro- 
cedures, 19:10487 (R;US) 

Superconductive articles including cerium oxide layer, 19:11038 
(PA;US) 

Target station design for a 1 MW pulsed spallation neutron source, 
19:8483 (R;US) 

Ten new checks to assess the statistical quality of Monte Carlo so- 
lutions in MCNP, 19:10908 (R;US) 

The future of open architecture process control systems, 19:11362 
(R;US) 

The kinetics of the beta to alpha transformation in unalloyed pluto- 
nium using differential scanning calorimetry, 19:9920 (R;US) 

The second coming of cold dark matter?, 19:10650 (R;US) 

The TOPAZ Il space reactor response under accident conditions, 
19:9149 (R;US) 

TOPAZ Ii system description, 19:8983 (R;US) 

Trigger efficiencies of BATSE and PVO, 19:10651 (R;US) 

Use of bad training data for better predictions, 19:11360 (R;US) 

Using stereoscopic imaging for visualization applications, 
19:11361 (R;US) 

Zone sintering of ceramic fuels, 19:8193 (PA;US) 

[K reactor probabilistic risk assessment]: Final report, 19:9148 
(R;US) 


MCNP4A on seven computing platforms, 


Louisiana State Univ., Baton Rouge, LA (United States) 
Research in elementary particle physics: Progress report, March 
1, 1993—-February 28, 1994, 19:10662 (R;US) 
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Louisiana State Univ., Baton Rouge, LA (United States). Center 
for Coastal, Energy, and Environmental Resources 

Technical support for geopressured-geothermal well activities in 
Louisiana: Final report, 1 January 1992—31 December 1993, 
19:8626 (R;US) 

Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 
Chemical Engineering 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 17, July-September 1993, 
19:9811 (R:US) 

Lovelace Insts., Albuquerque, NM (United States) 

Nuclear magnetic resonance studies of granular flows: Technical 

progress report, quarter ending 09/30/93, 19:9995 (R;US) 
LRZ Ltd., Buntingford (United Kingdom) 

Downdraft gasifiers under 200kWe, 19:8518 (R;GB) 

Lund Inst. of Tech. (Sweden). Dept. of Environmental and En- 
ergy Systems Studies 

Air-handling energy efficiency and design practices, 19:9492 (R;SE) 

Lund Univ. (Sweden). Dept. of Chemical Engineering 

Absorption heat cycles. An experimental and theoretical study, 
19:10010 (R;SE) 

Lund Univ. (Sweden). Dept. of Inorganic Chemistry | 

ESCA and SIMS study of methanol- and CO-species adsorbed on 
platinum, 19:9468 (R;SE) 

Lund Univ. (Sweden). Dept. of Mathematical Physics 

Resonant modes in the nuclear medium and nucleus-nucleus colli- 
sions, 19:10754 (R;SE) 

Lund Univ. (Sweden). Dept. of Mathematics 
Some studies of Schroedinger operators, 19:10687 (R;SE) 
Lund Univ. (Sweden). Dept. of Nuclear Physics 

Development of a method to measure the concentration of '4C in 
the stack air of nuclear power plants by accelerator mass spec- 
trometry (AMS), 19:10190 (R;SE) 

Lund Univ. (Sweden). Dept. of Occupational and Environmental 
Medicine 

Colorectal cancer and non-malignant respiratory disease in as- 
bestos cement and cement workers: Studies on mortality, 
cancer morbidity, and radiographical changes in lung 
parenchyma and pleura, 19:10488 (R;SE) 

Lund Univ. (Sweden). Dept. of Theoretical Physics 

Deuteron production in e*e~ -annihilation, 19:10757 (R;SE) 

HERWIG for Hadron-Hadron physics, 19:10756 (R;SE) 

On exact account of heavy quark thresholds in hard processes, 
19:10701 (R;SE) 

Searches for new particles using cone and cluster jet algorithms: 
a comparative study, 19:10755 (R;SE) 
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coronary artery disease (CAD) with iodine-123-labeled 
15-(p-iodophenyl)-3-R,S-methylpentadecanoic acid (BMIPP), 
19:10461 (R;US) 

FAFCO Ice Storage test report, 19:9496 (R;US) 

Feasibility report: Autonomous docking for the modular artillery 
ammunition delivery system, 19:10222 (R;US) 
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Oak Ridge National Lab., TN (United States) 


Fuel cycle evaluations of biomass-ethanol and reformulated gaso- 
line: Volume 1, 19:8546 (R;US) 

Fusion reactor materials semiannual progress report for the period 
ending March 31, 1993, 19:11236 (R;US) 

Fusion rule estimation in multiple sensor systems with unknown 
noise distributions, 19:11333 (R;US) 

Health and Safety Plan for Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program, 19:8303 (R;US) 

Heat exchanger analysis for nonazeotropic refrigerant mixtures, 
19:9990 (R;US) 

In-situ TEM crystallization of anorthite-glass films on a-Al2Oz, 
19:9760 (R;US) 

Incoherent imaging by z-contrast stem: Towards 1A resolution, 
19:9761 (R;US) 

Instrument Calibration plan of the Technical Support Department, 
19:9951 (R;US) 

Intra-versus interlayer pairing in the copper oxide superdonduc- 
tors: Response to a magnetic field, 19:11023 (R;US) 

lon beam synthesis of IrSig by 1-MeV Ir ion implantation into 
Si(111), 19:8474 (R;US) 

lonic conduction mechanisms in CaF. and CaF2-Al,O3 nanocom- 
posite films on AlpO3 substrates, 19:9757 (R;US) 

irradiation-induced structure and property changes in tokamak 
plasma-facing, carbon-carbon composites, 19:11235 (R;US) 

Issues arising with the application of optical fiber transmission in 
class 1E systems in nuclear power plants, 19:9119 (R;US) 

Keys to success: Ten case studies of effective weatherization pro- 
grams, 19:9493 (R;US) 

Large-scale 3-D solutions of the time-dependent Dirac equation, 
19:10669 (R;US) 

MCNP analysis of the FOEHN critical experiment, 19:9111 (R;US) 

Nanosize metal alloy particle formation in Ag and Cu sequentially 
implanted silica, 19:9724 (R;US) 

Nuclear decay data files of the Dosimetry Research Group, 
19:10593 (R;US) 

Oak Ridge National Laboratory Waste Management Plan, fiscal 
year 1994: Revision 3, 19:8306 (R;US) 

On some general properties of parabolic conservation equations, 
19:11363 (R;US) 

On the prediction of HAZ grain size using Monte Carlo simulation, 
19:9640 (R;US) 

Oriented Si and Ge nanocrystals formed in AlpO3 by ion implanta- 
tion and annealing, 19:9759 (R;US) 

Overview of shielding analyses for the MHTGR from 1986 to 1991, 
19:8789 (R;US) 

Overview of the US stellarator reactor study, 19:11234 (R;US) 

Paducah Gaseous Diffusion Plant proposed pilot pump-and-treat 
project: Final report, 19:8415 (R;US) 

Participation in a management meeting under Annex 3 (Graphite) 
of the US Department of Energy — Japan Atomic Energy Re- 
search Institute Collaborative Agreement on High-Temperature 
Gas-Cooled Reactor Development: Foreign trip report, August 
28—September 3, 1993, 19:8841 (R;US) 

Participation in meetings on indoor radon and indoor air quality: 
Foreign trip report, June 24—July 14, 1993, 19:9495 (R;US) 

Performance assessment of the Saltstone wasteform: Potential 
effects of the degradation of hydraulic, diffusive, and geochemi- 
cal properties, 19:8243 (R;US) 

Perturbative and nonperturbative EM lepton pair production in rel- 
ativistic heavy-ion collisions, 19:10825 (R;US) 

Precursors to potential severe core damage accidents: 1992, a 
status report: Volume 18: Appendices B, C, D, E, F, and G, 
19:9151 (R;US) 

Predictive modelling of adhesive joint deterioration and nitroester 
migration in the M829 APFSDS kinetic energy round, 19:10231 
(R;US) 

Preliminary Hazards Analysis Plasma Hearth Process, 19:8396 
(R;US) 

Proceedings of a joint US-Japan Seminar in the Environmental 
Sciences, 19:10387 (R;US) 

Product technology and market assessment for silicon carbide 
whisker reinforced alumina heat-exchanger tubes: Final report, 
19:9590 (R;US) 
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Radiological re-survey results at 130 West Central Avenue, May- 
wood, New Jersey (MJ029), 19:8383 (R;US) 

Recent progress in nonperturbative electromagnetic lepton-pair 
production with capture in relativistic heavy-ion collisions, 
19:10824 (R;US) 

Report on the study of the tax and rate treatment of renewable en- 
ergy projects, 19:9294 (R;US) 

Research on the atomic layer-by-layer growth of high-temperature 
superconductor thin films at the Institute of Scientific and Indus- 
trial Research, Japan: Foreign trip report, October 6, 1992—April 
8, 1993, 19:11037 (R;US) 

Second report on the Oak Ridge Y-12 Plant Biological Monitoring 
and Abatement Program for East Fork Poplar Creek, 19:8387 
(R;US) 

SRVAL: Stock-Recruitment Model VALidation Code, 19:11348 
(CM;US) 

Strategic plan for the utilization of remote sensing technologies in 
the environmental restoration program, 19:8406 (R;US) 

Structural characterization of semiconductor heterostructures by 
atomic resolution Z-contrast imaging at 300kV, 19:9762 (R;US) 

Study of nucleation and growth in Al-Zn alloys using TEM, 
19:9639 (R;US) 

Synthesis of (SiC)3Nz, thin films by ion implantation, 19:9725 (R;US) 

Task automation in a successful industrial telerobot, 19:9930 (R;US) 

The Global Climatology Network Precipitation data, 19:10268 
(R;US) 

The impact of improved physics on commercial tokamak reactors, 
19:11288 (R;US) 

The influence of an in-situ electric field on H* and He* implanta- 
tion induced defects in silicon, 19:9763 (R;US) 

The International Atomic Energy Agency Technical Committee 
meeting on radio-frequency launchers for plasma heating and 
current drive in Japan: Foreign trip report, November 8-14, 
1993, 19:11212 (R;US) 

Three-dimensional effects for radio frequency antenna modeling, 
19:11214 (R;US) 

Travel to Austria to attend the International Atomic Energy 
Agency’s Technical Committee Meeting on Issues related to 
Low Specific Activity Materials and Surface Contaminated Ob- 
jects: Foreign trip report, October 8-16, 1993, 19:8221 (R;US) 

Travel to Austria to participate in the International Atomic Energy 
Agency's International Radioactive Waste Management 
Advisory Committee Subgroup on Principles and Criteria for Ra- 
dioactive Waste Disposal: Foreign trip report, October 16-22, 
1993, 19:8305 (R;US) 

Travel to Britain to speak and cochair the session on Lignocellu- 
losics at the Ninth International Biodeterioration and 
Biodegradation Symposium, University of Leeds, England: For- 
eign trip report, September 3-10, 1993, 19:10492 (R;US) 

Travel to France to attend coordination meetings for the Data Ex- 
change Annex on Robotics: Foreign trip report, September 25, 
1993—October 17, 1993, 19:9949 (R;US) 

Travel to France to attend the International Assoc. for the proper- 
ties of water substance: Foreign trip report, August 28, 
1993—September 22, 1993, 19:9884 (R;US) 

Travel to France to participate in a workshop on “Artificial Intelli- 
gence and Genome”: Foreign trip report, August 28—September 
3, 1993, 19:10454 (R;US) 

Travel to Germany and Switzerland to attend the ISATA confer- 
ences on automative materials and alternative fuel vehicles: 
Foreign trip report, September 10-23, 1993, 19:9517 (R;US) 

Travel to Hungary to attend the US Electric Power Technologies 
Conference: Foreign trip report, September 19-22, 1993, 
19:9278 (R;US) 

Travel to Italy and Japan to participate in Workshop on Mechanical 
Properties of Interfaces and attend symposia sponsored by 
IUMRS: Foreign trip report, August 20, 1993-September 8, 
1993, 19:9630 (R;US) 

Travel to Italy to participate at the International Geosphere- Bio- 
sphere Programme-Global Change and Terrestrial Ecosystem 
Symposium: Foreign trip report, October 15-26, 1993, 
19:10385 (R;US) 

Travel to Italy to participate in the 2nd TAME Meeting: Foreign trip 
report, October 6, 1993—October 15, 1993, 19:8220 (R;US) 





Travel to Japan to attend and present invited papers at three 
major robotics conferences: Foreign trip report, October 24— 
November 10, 1993, 19:9950 (R;US) 

Travel to Japan to examine the character of ceramic materials 
used in gas turbine engines: Foreign trip report, October 30— 
November 13, 1993, 19:9606 (R;US) 

Travel to Japan to participate in the Third International Conference 
on Advanced Materials (ICAM’93): Foreign trip report, August 
20, 1993—September 12, 93, 19:9629 (R;US) 

Travel to Japan to participate in an IAEA Advisory Group Meeting 
for Fusion Evaluated Nuclear Data Library (FENDL): Foreign trip 
report, November 5-13, 1993, 19:11286 (R;US) 

Travel to Japan to participate in the Fifth International Toki Confer- 
ence on Plasma Physics and Controlled Nuclear Fusion: 
Foreign trip report, November 13-20, 1993, 19:11213 (R;US) 

Travel to Japan to participate in the IAEA Advisory Group Meeting 
on Review of Uncertainty Files and Improved Multigroup Cross 
Section Files for FENDL: Foreign trip report, November 5—17, 
1993, 19:11287 (R:US) 

Travel to Switzerland and Italy to attend a conference on Capture 
Gamma-Ray Spectroscopy and workshop in Nuclear Physics: 
Foreign trip report, September 18-September 30, 1993, 
19:10195 (R;US) 

Travel to the Netherlands and Germany to attend meetings on in- 
dustrial heat pumps, thermal storage, and industrial process 
integration: Foreign trip report, September 27—October 6, 1993, 
19:9589 (R;US) 

Travel to United Kingdom to provide technical support to nuclear 
fuels waste treatment technologies: Foreign trip report, Septem- 
ber 24—October 4, 1993, 19:8304 (R;US) 

Underground storage tanks/efficient separations accomplish- 
ments, 19:8242 (R;US) 

US Department of Energy Integrated Resource Planning Program: 
Accomplishments and opportunities, 19:9219 (R;US) 

Use of the Oak Ridge Electron Linear Accelerator (ORELA) for ac- 
tive nondestructive assay (ANDA) and material certification 
studies, 19:8428 (R;US) 

Using min-max of torque to resolve redundancy for a mobile ma- 
nipulator, 19:9953 (R;US) 

Using the log-normal distribution in analyzing aerosols: The math- 
ematical reasoning underlying the various diameters used and 
the plotting procedure, 19:11364 (R;US) 

Validation and verification of RELAPS for Advanced Neutron 
Source accident analysis: Part |, comparisons to ANSDM and 
PRSDYN codes, 19:9154 (R;US) 

Weatherization Works: An interim report of the National Weather- 
ization Evaluation, 19:9494 (R;US) 


Oak Ridge Y-12 Plant, TN (United States) 

Fiscal year 1993 monitoring well installation program, Y-12 Plant, 
Oak Ridge, Tennessee, 19:10421 (R;US) 

Fiscal year 1993 well plugging and abandonment program, Y-12 
Plant, Oak Ridge, Tennessee, 19:10422 (R;US) 

Revised corrective action plan for underground storage tank 2331- 
U at the Building 9201-1 Site, 19:8138 (R;US) 

Second report on the Oak Ridge Y-12 Plant Biological Monitoring 
and Abatement Program for East Fork Poplar Creek, 19:8387 
(R;US) 

Oedegaard og Danneskiold-Samsoee ApS, Copenhagen (Den- 
mark) 

Rotor noise from wind turbines: Tip vortex noise, 19:8651 (R;DK) 

Torsional analysis of 1 MW gearbox and shaft system in the Ave- 
doere wind turbine, 19:8653 (R;DK) 

Vibration analysis of 1 MW gearbox for the Avedoere wind turbine: 
Test bed measurements, 19:8652 (R;DK) 


Oesterreichisches Forschungszentrum Seibersdorf GmbH 
(Austria) 
Implementing the "Source Term Code Package’ on a CONVEX 
C3220, 19:9078 (R;AT;in German) 
The decrease of radiation exposure after the Chernobyl accident, 
19:10591 (R;AT;in German) 


Ohio State Univ. Research Foundation, Columbus, OH (United 
States) 


[High Energy Physics studies]: [Annual] progress report, [Novem- 
ber 1, 1992—October 31, 1993], 19:10663 (R;US) 


Oslo Univ. (Norway). Fysisk Inst. 


[Molecular/polymeric magnetism]: Progress report, [March 15— 

December 31, 1993], 19:9767 (R;US) 
Oholo Conference Series, Oholo (israel) 

Airborne measurements of aerosol emission characteristics and 
regional distribution of aerosols from biomass burning in south- 
ern Africa during STARE/SAFARI 92, 19:8556 (IA;IL) 

Atmospheric chemistry and composition of air over the north at- 
lantic ocean, 19:9205 (IA;IL) 

Atmospheric chemistry of the East-Asian northwest Pacific region, 
19:9207 (IA;IL) 

Atmospheric impacts from biomass burning, 19:9208 (IA;IL) 

Biomass burning as a source of Greenhouse and sulfur gases in 
southeast Asia, 19:8554 (IA;IL) 

Effect of smoke particles on cloud micro physics and reflectance in 
the Amazon, 19:8557 (IA;IL) 

Emission from the combustion of biomass on a global scale: 
Progress in temporal and spatial modelling, 19:9213 (IA;IL) 

Fire, biogenic soil emissions and the IGAC global emissions in- 
ventory biomass burning, 19:9212 (IA;IL) 

Global atmospheric-biospheric chemistry, 19:9204 (1A;IL) 

Ground based monitoring network of aerosol emissions from bio- 
mass burning in Brazil, 19:8553 (IA;IL) 

Impact on the global Troposphere of biomass burning and anthro- 
pogenic emissions, 19:9214 (IA;IL) 

Long-range transport of sulfur and nitrogen compounds from the 
north american continent into the atlantic continent, 19:9206 
(IA;IL) 

Naturally occurring continental materials in the atmosphere over 
the north atlantic ocean, 19:10294 (IA;IL) 

Remote sensing of biomass burning in the Amazon, 19:9210 (IA;IL) 

SAFARI 92: Airborne measurements of trace gases emitted by 
southern African Veld fires, 19:9209 (IA;IL) 

Sensitivity evaluation of oceanic uptake of fossil fuel CO2 based 
on global 'SC distribution, 19:9211 (IA;IL) 

The first IGAC scientific conference: global atmospheric- 
biospheric chemistry. Book of abstracts: The 37th conference in 
the Oholo Conference Series, 19:9203 (I;IL) 

Trace gas emission from biomass burning in tropical Australian 
Savannas, 19:8555 (IA;IL) 


Oklahoma Univ., Norman, OK (United States) 
A tevatron collider beauty factory: [Final report, 1980-1992], 
19:10158 (R;US) 
Ontario Hydro, Toronto, ON (Canada) 
Annual report 1991, 19:11399 (1;CA) 


Oregon Dept. of Fish and Wildlife, Clackamas, OR (United States) 
Effects of mitigative measures on productivity of white sturgeon 
populations in the Columbia River downstream from McNary 
Dam, and status and habitat requirements of white sturgeon 
populations in the Columbia and Snake Rivers upstream from 
McNary Dam: Annual progress report, April 1992—March 1993, 
19:8577 (R;US) 
Oregon Dept. of Fish and Wildlife, Portland, OR (United States) 
Willamette Hatchery oxygen supplementation studies: Annual re- 
port 1993, 19:10445 (R;US) 
Oregon inst. of Tech., Klamath Falis, OR (United States). Geo- 
Heat Center 
Geothermal direct-heat utilization assistance: Quarterly project 
progress report, October-December 1993, 19:8629 (R;US) 
Oregon State Univ., Corvallis, OR (United States). Dept. of 
Physics 
On-line nuclear orientation: Progress report, April 1, 1992-— 
December 31, 1993, 19:10784 (R;US) 
ORTECH International, Mississauga, ON (Canada) 
Proceedings of the 1993 Windsor Workshop on Alternative Fuels, 
19:9612 (R;US) 
Oslo Univ. (Norway) 
Many-body approaches to nuclear physics, 19:10804 (R;NO) 
Oslo Univ. (Norway). Fysisk Inst. 
Convergence properties of the effective interaction, 19:10805 
(R;NO) 
K Dependence in the y-decay of neutron resonances in '®*Ho, 
19:10806 (R;NO) 
The level density in '®*Dy, 19:10882 (R;NO) 
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Pacific Northwest Lab., Richland, WA (United States) 

A quantitative method for groundwater surveillance monitoring 
network design at the Hanford Site, 19:10390 (R;US) 

Analysis of operating alternatives for the Naval Computer and 
Telecommunications Station Cogeneration Facility at Naval Air 
Station North Island, San Diego, California, 19:9603 (R;US) 

Applicability of digital terrain analyses to wind energy prospecting 
and siting, 19:8632 (R;US) 

Application of different levels of simulation to solid waste manage- 
ment systems, 19:9592 (R;US) 

Application of ISO-TAG4 to the reporting of limit of error on the in- 
ventory difference, 19:8438 (R;US) 

BEATRIX-il: In-situ tritium recovery data correction, 19:11289 
(R;US) 

Bioavailability of sediment-bound contaminants to marine organ- 
isms, 19:10441 (R;US) 

Bringing meteorology “alive” through the use of immersion-based 
learning activities that emphasize role playing and problem solv- 
ing, 19:10319 (R;US) 

Cape Canaveral Air Force Station integrated resource assess- 
ment: Volume 2, Baseline detail, 19:9503 (R;US) 

CMS Distribution Subsystem user's guide: Software Version 2.0, 
19:10223 (R;US) 

CMS Preprocessing Subsystem user’s guide: Software Version 
2.0, 19:11365 (R;US) 

Collaborative human-machine nuclear non-proliferation analysis, 
19:9625 (R;US) 

Continuous AE crack monitoring of a dissimilar metal weldment at 
Limerick Unit 1, 19:8753 (R;US) 

Conversion and correction factors for historical measurements of 
iodine-131 in Hanford-area vegetation, 1945-1947: Hanford En- 
vironmental Dose Reconstruction Project, 19:10595 (R;US) 

Defect-solute interactions near irradiation grain boundaries, 
19:9713 (R;US) 

Development of a catalytic system for gasification of wet biomass, 
19:8525 (R;US) 

Dielectric and absorbate effects on the optical properties of phosp- 
hazenes, 19:9885 (R;US) 

Doing more or less: Improving efficiency of cleanup at federal fa- 
cilities, 19:8418 (R;US) 

Effects of climate change on Pacific Northwest water-related re- 
sources: Summary of preliminary findings, 19:10442 (R;US) 

Eielson Air Force Base OU-1 baseline risk assessment, 19:10391 
(R;US) 

End-use energy consumption estimates for US commercial build- 
ings, 1989, 19:9500 (R;US) 

Energy conservation potential of the US Department of Energy in- 
terim commercial building standards, 19:9497 (R;US) 

Energy efficiency: Policies for technology transfer in Eastern Eu- 
rope, the Former Soviet Union, and China, 19:9246 (R;US) 

Energy end-use metering in two modular office buildings at Fort Ir- 
win, California, 19:9502 (R;US) 

Environmental data for calendar year 1992: Surface and 
Columbia River, 19:10388 (R;US) 

Estimated costs of ventilation systems complying with the HUD 
ventilation standard for manufactured homes, 19:9501 (R;US) 

Evaluation of bismuth germanate detectors, 19:8437 (R;US) 

Evaluation of sulfate aerosol optical depths over the North Atlantic 
and comparison with satellite observations, 19:10265 (R;US) 

Everyone wins!: A successful program for rapidly upgrading the 
energy efficiency of an entire housing sector, 19:9509 (R;US) 

Exploring opportunities for working together in the Pacific North- 
west to solve solid waste problems, 19:9593 (R;US) 

Flammable gas safety program: Analytical methods development: 
FY 1993 progress report, 19:8307 (R;US) 

Fort Stewart integrated resource assessment: Volume 1, Execu- 
tive summary, 19:9498 (R;US) 

Fort Stewart integrated resource assessment: Volume 3: Re- 
source assessment, 19:9499 (R;US) 

Fuel cycle evaluations of biomass-ethanol and reformulated gaso- 
line: Volume 1, 19:8546 (R;US) 
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Habitat types on the Hanford Site: Wildlife and plant species of 
concern, 19:10392 (R;US) 

Hanford Environmental Analytical Methods (methods of of March 
1990): Volume 1, 19:9846 (R;US) 

Hanford Environmental Analytical Methods (methods as of March 
1990): Volume 2, Appendix A1-O and appendix A1-l, 19:9847 
(R;US) 

Hanford environmental analytical methods, methods as of March 
1990: Appendix A2-R, 19:9848 (R;US) 

Hanford environmental analytical methods (methods as of March 
1990): Appendix A3-O and Appendix A3-|, 19:9849 (R;US) 

Hanford environmental analytical methods (methods as of March 
1990): Appendix A3-R, 19:9850 (R;US) 

Hanford wells, 19:10389 (R;US) 

High-temperature superconducting transformer performance, cost, 
and market evaluation, 19:9164 (R;US) 

Identifying and prioritizing contamination problems and technology 
development needs at Hanford, 19:8419 (R;US) 

Induced crystallization in CW laser-irradiated sol-gel deposited ti- 
tania films, 19:9741 (R;US) 

Industrial operations and maintenance demand-side management 
resource development: Literature and data review, 19:9249 
(R;US) 

Initial results from dissolution testing of various air-oxidized spent 
fuels, 19:8194 (R;US) 

Internal dosimetry monitoring equipment: Present and future, 
19:10594 (R;US) 

Modal analysis of multiterminal high voltage direct current trans- 
mission, 19:9165 (R;US) 

Nuclear Waste Analytical Round Robins 1-6 summary report, 
19:8308 (R;US) 

Opportunities for international collaboration in industrial pollution 
prevention, 19:9591 (R;US) 

Patrick Air Force Base integrated resource assessment: Volume 
3, Resource assessment, 19:9282 (R;US) 

Preliminary detector design ST862-prototype neutron detector, 
19:10199 (R;US) 

Process mapping: A user-friendly tool for process improvement, 
19:11321 (R;US) 

Reconstruction of radionuclide concentrations in the Columbia 
River from Hanford, Washington to Portland, Oregon, January 
1950-—January 1971: Hanford Environmental Dose Reconstruc- 
tion Project, 19:10444 (R;US) 

Regional Atmospheric Transport Code for Hanford Emission 
Tracking (RATCHET): Hanford Environmental Dose Recon- 
struction Project, 19:10597 (R;US) 

Rn3D: A finite element code for simulating gas flow and radon 
transport in variably saturated, nonisothermal porous media: 
User's manual, Version 1.0, 19:10393 (R;US) 

Selecting representative climate stations for use in a building en- 
ergy model, 19:9504 (R;US) 

Student manual, Book 2: Orientation to occupational safety com- 
pliance in DOE, 19:8417 (R;US) 

Supervisors’ orientation to occupational safety in DOE, 19:8416 
(R;US) 

Survey-guided load research: An end-use analysis methodology 
test, 19:9506 (R;US) 

The influence of transmutation, void swelling, and flux/spectra un- 
certainties on the electrical properties of copper and copper 
alloys, 19:9712 (R;US) 

The live test demonstration (LTD) of lighting retrofit technologies at 
the DOE Forrestal Building, 19:9508 (R;US) 

The MSRC Ab Initio Methods Benchmark Suite: A measurement 
of hardware and software performance in the area of electronic 
structure methods, 19:10913 (R;US) 

Tier 1 ecological evaluation of proposed discharge of dredged ma- 
terial from Oakland Harbor into ocean waters, 19:10443 (R;US) 

Time-dependent behavior of Mount Pinatubo aerosol, 19:10277 
(R;US) 

Travel to the Netherlands to visit RIVM, the National Institute for 
Public Health and Environmental Protection: Foreign trip report, 
September 4, 1993—October 17, 1993, 19:9523 (R;US) 

Triple Diagonal modeling: A mechanism to focus productivity im- 
provement for business success, 19:11320 (R;US) 





Two energy-efficient showerhead programs: Post-retrofit field ob- 
servations, 19:9507 (R;US) 

USDOE energy standard compliance test on two-story office build- 
ing, 19:9505 (R;US) 

User-centered guidelines for environmental management, 19:9218 
(R;US) 

Validation of HEDR models: Hanford Environmental Dose Recon- 
struction Project, 19:10596 (R;US) 

Viatec Recovery System, Inc.: A case study, 19:9228 (R;US) 

Vitrification development plan for US Department of Energy mixed 
wastes, 19:8258 (R;US) 

Pacific Nuclear Fuel Services, Inc., San Jose, CA (United States) 

Topical safety analysis report for the transportation of the 
NUHOMS6® dry shielded canister: Volume 1, 19:8212 (R;US) 

Topical safety analysis report for the transportation of the 
NUHOMS6® dry shielded canister: Volume 2, 19:8213 (R;US) 

Para Univ., Belem, PA (Brazil) 

Economic planning for electric energy systems: a multi objective 

linearized approach for solution, 19:8573 (1;BR;In Portuguese) 
Parana Univ., Curitiba, PR (Brazil). Dept. de Fisica 

Polynomial solutions of the field equations for cosmic strings cou- 
pled to the einstein equations, 19:10673 (I;BR;In Portuguese) 

X-ray diffraction at Bragg angles around 7/2, 19:10888 (I;BR;In 
Portuguese) 

Paris-11 Univ., 91 - Orsay (France) 

A new method for the measurement of the 7 polarization. Applica- 
tion to the +-a;v, channel in the ALEPH experiment, 
19:10751 (R;FR;In French) 

A study of the beauty mesons oscillations by analysis of their time 
evolution with the Delphi detector at LEP, 19:10750 (R;FR;In 
French) 

Measurement of total and differential cross sections and analyzing 
power for pions in inelastic proton-proton anti pp—ppzdeg scat- 
tering, 19:10875 (R;FR;In French) 

Structure of the vacuum in the color dielectric model: confinement 
and chiral symmetry, 19:10695 (R;FR;In French) 

Study and characterization of phosphors excited in the V UV and UV 
range by the synchrotron radiation, 19:10917 (R;FR;In French) 

Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire 

1992 Annual report, 19:10781 (R;FR;in French) 

A contribution to the study and the realization of a spin polarized 
electron source with helium afterglow, 19:10876 (R;FR;In French) 

Annular diffraction of very unstable light nuclei, 19:10874 (R;FR;In 
French) 

Measurement of total and differential cross sections and analyzing 
power for pions in inelastic proton-proton anti pp—ppzdeg scat- 
tering, 19:10875 (R;FR;In French) 

On a low energy, strong interaction model, unifying mesons and 
baryons, 19:10697 (R;FR;In French) 

Structure of the vacuum in the color dielectric model: confinement 
and chiral symmetry, 19:10695 (R;FR;In French) 

Study and characterization of phosphors excited in the V UV and UV 
range by the synchrotron radiation, 19:10917 (R;FR;In French) 

The nucleus, a unique laboratory for quark dynamics. Theoretical 
challenges, 19:10696 (R;FR;In French) 

Paris-11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur Lineaire 

A new method for the measurement of the 7 polarization. Applica- 
tion to the t-+a;v, channel in the ALEPH experiment, 
19:10751 (R;FR;In French) 

A study of the beauty mesons oscillations by analysis of their time 
evolution with the Delphi detector at LEP, 19:10750 (R;FR;In 
French) 

Erratum to on the determination of a mass lower limit for the Higgs 
boson in the presence of candidate events, 19:10776 (R;FR) 

Measurement of the Thallium 208 and Bismuth 214 radiopurities 
of a molybdenum foil with the NEMO detector, 19:10183 
(R;FR;In French) 

Paris-7 Univ., 75 (France) 

A contribution to the study and the realization of a spin polarized 

electron source with helium afterglow, 19:10876 (R;FR;In French) 
Parsons Environmental Services, Inc., Fairfield, OH (United 
States) 

Innovative systems for mixed waste retrieval and/or treatment in 

confined spaces, 19:8411 (R;US) 


Princeton Univ., NJ (United States) 


Paul Scherrer Inst. (PSI), Villigen (Switzerland) 

Cellular automaton model of mass transport with chemical reac- 
tions, 19:10394 (R;CH) 

Modelling bentonite pore waters for the Swiss high-level radioac- 
tive waste repository, 19:9886 (R;CH) 

Pennsylvania State Univ., University Park, PA (United States) 

Advanced thermally stable jet fuels: Technical progress report, 
February 1993—March 1993, 19:8571 (R;US) 

Brief summary of accomplishments since our DOE-sponsored 
radon project commenced: Technical progress report, [January 
1, 1993—December 31, 1993], 19:10554 (R;US) 

Feedwater system diagnostic development using distributed simu- 
lation, 19:9044 (R;US) 

Micro-agglomerate flotation for deep cleaning of coal: Quarterly 
progress report, July i—-September 30, 1993, 19:7990 (R;US) 

Nuclear power plant human computer interface design incorporat- 
ing console simulation, operations personnel, and formal 
evaluation techniques, 19:9045 (R;US) 

Pennsylvania State Univ., University Park, PA (United States). 
Coll. of Engineering 

Intelligent distributed control for nuclear power plants: Final (third 
annual) technical progress report, September 1991—June 1993 
(September 1989—June 1993): Includes no-cost extension pe- 
riod from September 1992—June 1993, 19:9046 (R;US) 

Intelligent distributed control for nuclear power plants: Third an- 
nual technical progress report, September 1991—October 1992, 
19:9047 (R;US) 

Pennsylvania State Univ., University Park, PA (United States). 
Environmental Resources Research Inst. 

A coupled approach to spatially derived parameters necessary for 
ecosystem modeling on the North Slope of Alaska: Appendix A: 
Final report, March 1, 1989—February 28, 1993, 19:10339 (R;US) 

Pennsylvania Univ., Philadelphia, PA (United States). Board of 
Trustees 

Staging in layer intercalates: Progress report, 1 June 1988-31 
May 1989, 19:9766 (R;US) 

Pernambuco Univ., Recife, PE (Brazil). Dept. de Energia Nuclear 

Determination of bubble parameters in two-phase flow, 19:10003 
(l;BR;In Portuguese) 

Phoenix Public Works Dept., AZ (United States). Energy Con- 
servation Section 

impact of urban heat island on cooling and environment: A 
demonstration project, 19:9478 (R;US) 

Pittsburgh Univ., PA (United States) 

[Studies of supported molybdenum and tungsten]: Progress re- 
port, 19:9859 (R;US) 

Pittsburgh Univ., PA (United States). Dept. of Chemical and 
Petroleum Engineering 

Effect of pretreating of host oil on coprocessing: Quarterly progress 

report, July 1, 1993-September 30, 1993, 19:8015 (R;US) 
Pittsburgh Univ., PA (United States). Dept. of Mechanical Engi- 
neering 

Numerical study of the flow of granular materials down an inclined 
plane using a model based on a kinetic theory approach: Quar- 
terly report, July 1, 1993—September 30, 1993, 19:9994 (R;US) 

Pontificia Univ. Catolica de Sao Paulo, SP (Brazil) 

A new methodology for measuring time correlations and excite 
states of atoms and nuclei, 19:10170 (1;BR;In Portuguese) 
Pontificia Univ. Catolica do Rio de Janeiro, RJ (Brazil). Dept. de 

Engenharia Mecanica 

Subchannel friction and flow split factor in hexagonal pin bundles 
with helical spacers, 19:9007 (1;BR;in Portuguese) 

Power Environmental Services, Inc., Butte, MT (United States) 

[Advanced Coal Conversion Process Demonstration Project]: 
Technical progress report: April 1, 1992—June 30, 1992, 
19:8012 (R;US) 

Pressalit A/S, Ry (Denmark) 

Pressalit A/S, a firm which is a model for the efficient use of en- 

ergy: Concluding report, 19:9585 (R;DK;In Danish) 
Princeton Univ., NJ (United States) 

[Surface structure and stereochemical properties of self-assembled 

monolayer materials]: [Progress report], 19:9864 (R;US) 
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Princeton Univ., NJ (United States). Plasma Physics Lab. 


Princeton Univ., NJ (United States). Plasma Physics Lab. 

Guiding-center equations for electrons in ultraintense laser fields, 
19:11217 (R;US) 

PPPL Laboratory Program Development Activities for fiscal year 
1993, 19:11041 (R;US) 

Process Technology, inc., Calumet, Ml (United States) 

Bench-scale testing of on-line control of column flotation using a 
novel analyzer: Volume 2, Appendices: Revised final report, 
19:7988 (R;US) 

Process Technology, Inc., Columbus, OH (United States) 

Bench-scale testing of on-line control of column flotation using a 
novel analyzer: Volume 2, Appendices: Revised final report, 
19:7988 (R;US) 

PSI Technology Co., Andover, MA (United States) 

Fundamental study of ash formation and deposition: Effect of re- 
ducing stoichiometry: Quarterly report No. 2, 1 July 1993-30 
September 1993, 19:8055 (R;US) 

PSI Technology Co., Andover, MA (United States). PowerServe 
Div. 

Fundamental study of ash formation and deposition: Effect of re- 
ducing stoichiometry: Quarterly report No. 1, 18 May 1993-30 
June 1993, 19:8102 (R;US) 

Public Service Co. of Colorado, Denver, CO (United States) 

Integrated Dry NO,/SO2 Emissions Control System baseline 
SNCR test report, February 4—March 6, 1992, 19:8729 (R;US) 

Public Technology, Inc., Washington, DC (United States) 

California Clean Air Act: A compliance strategy for the City of San 
Diego’s non-emergency fleet, 19:9196 (R;US) 

Compressed natural gas fueled vehicles: The Houston experi- 
ence, 19:9613 (R;US) 

Coordination of energy and air quality management, 19:9594 (R;US) 

Energy management action plan: Developing a strategy for over- 
coming institutional barriers to municipal energy conservation, 
19:9245 (R;US) 

Impact of urban heat island on cooling and environment: A 
demonstration project, 19:9478 (R;US) 

Minority marketing for resource conservation: A research project 
to study methods of outreach in Hispanic minority communities 
regarding issues of energy and resource conservation, 19:9604 
(R;US) 

Neighborhood Energy/Economic Development project, 19:9482 
(R;US) 

Upgrade energy building standards and develop rating system for 
existing low-income housing, 19:9477 (R;US) 

Urban energy management today: Ten year compendium of 
UCETF programs: Products and expertise of the Urban Consor- 
tium Energy Task Force, 1979-1989, 19:9595 (R;US) 

Purdue Research Foundation, Lafayette, IN (United States) 

Reactions of metal ions and their clusters in the gas phase using 
laser ionization: Fourier transform mass spectrometry: Progress 
report, February 1, 1993—January 31, 1994, 19:9858 (R;US) 

Purdue Univ., Lafayette, IN (United States) 

Materials research and beam line operation utilizing NSLS: 
Progress report, 19:10065 (R;US) 

Purdue Univ., Lafayette, IN (United States). Dept. of Chemistry 

Deexcitation processes in nuclear reactions: The study of hot 
hadronic matter: Annual progress report, 19:10830 (R;US) 

Purdue Univ., Lafayette, IN (United States). Lab. of Renewable 
Resources Engineering 
Zeolite catalysis in conversion of cellulosics: 


Annual report, 
19:8504 (R;US) 
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Radian Corp., Austin, TX (United States) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report: April-June 1993, 19:8060 
(R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly progress report, July-September 1993, 19:8061 (R;US) 

High SOz removal efficiency testing: Technical progress report, [1 
July—30 September 1993], 19:8069 (R;US) 
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Ramboell, Hannemann og Hoejlund A/S, Copenhagen (Denmark) 

Pilot project for a renewable energy system in connection with the 
district heating supply to Saksild, 19:9488 (R;DK;In Danish) 

Report on the R and D, strategies and acknowledged collecting 
systems in relation to source separation and use of waste for 
energy in Denmark, 19:8503 (R;DK) 

Renewable Energy Systems Ltd., Hemel Hempstead (United 
Kingdom) 

Feasibility study for a prototype offshore wind turbine. V. 1, 
19:8649 (R;GB) 

Feasibility study for a prototype offshore wind turbine. V. 2, 
19:8631 (R;GB) 

Feasibility study for a prototype offshore wind turbine. V. 3: Ap- 
pendices, 19:8650 (R;GB) 

Rensselaer Polytechnic Inst., Troy, NY (United States) 
Phase distribution in complex geometry conduits, 19:9989 (R;US) 
Rensselaer Polytechnic Inst., Troy, NY (United States). Center 
for Multiphase Research 

The relationship between void waves and flow regime transition, 
19:9988 (R:US) 

Research Triangle Inst., Research Triangle Park, NC (United 
States) 

A novel carbon-based process for flue-gas cleanup: Final report, 
19:8730 (R;US) 

Bench-scale demonstration of hot-gas desulfurization technology: 
Quarterly technical progress report, July 1, 1993-—September 
30, 1998, 19:8008 (R;US) 

High-temperature, high-pressure testing of zinc titanate in a bench- 
scale fluidized-bed reactor for 100 cycles, 19:8000 (R;US) 

Resource Enterprises, Inc., Salt Lake City, UT (United States) 

Commercialization of previously-wasted coal mine gob gas and 
coalbed methane, 19:8039 (R;US) 

Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(United States) 

Numerical modeling studies on the alternately pulsed infiltration 
and subsequent evaporation of water in a dry high desert allu- 
vial soil, 19:8244 (R;US) 

Ricardo Aerospace, Chipping Sodbury (United Kingdom). Gas 
Turbine Div. 

A market and project study of gas turbine small scale combined 

heat and power, 19:9572 (R;GB) 
Rice Univ., Houston, TX (United States) 

Dynamic modeling and response of soil-wall systems, 19:8239 
(R;US) 

Riley Stoker Corp., Worcester, MA (United States) 

Engineering development of advanced coal-fired low emission 
boiler systems, 19:8676 (R;US) 

Risoe National Lab., Roskilde (Denmark) 

Three-year plan (1994-1996) for the activities of Risoe National 
Laboratory, 19:9229 (R;DK;In Danish) 

Risoe National Lab., Roskilde (Denmark). Meteorology and 
Wind Energy 

Calculation method for gamma-dose rates from spherical puffs, 
19:10320 (R;DK) 

Risoe National Lab., Roskilde (Denmark). Optics and Fluid Dy- 
namics Dept. 

Experimental investigation of edge localised modes in JET, 
19:11219 (R;DK) 

Particle image velocimetry: A new computationally efficient 
method for decoding of PIV images and investigation of hard- 
ware realisations, 19:10209 (R;DK) 

Risoe National Lab., Roskilde (Denmark). Systems Analysis 

SIMON. A computer program for reliability and statistical analysis 
using Monte Carlo simulation. Program description and manual, 
19:11366 (R;DK) 

UNEP greenhouse gas abatement costing studies: Zimbabwe 
country study. Phase two, 19:9216 (R;DK) 

Risoe National Lab., Roskilde (Denmark). Test Station for Wind 
Turbines 


Analysis of loads for wind turbines in inhomogeneous terrain, 
19:8655 (R;DK) 





Robert Gordon's Inst. of Tech., Aberdeen (United Kingdom) 
Energy savings arising from use of a distributed computer-control 
system: A demonstration at Tait Paper, Inverurie, Aberdeen- 
shire, 19:9555 (1;GB) 
Modern low energy paper production: an overview: A demonstra- 
tion at Tait Paper, 19:9549 (1;GB) 
Rochester Univ., NY (United States). Lab. for Laser Energetics 
LLE Review quarterly report July-September 1993: Volume 56, 
19:10033 (R;US) 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Fusion 
Plasma Physics 
Magnetic field fluctuations in the high aspect ratio Extrap T1 re- 
versed field pinch, 19:11222 (R;SE) 
MHD activity during RFP startup in Extrap T1, 19:11221 (R;SE) 
The structure and stability of the reversed field pinch magnetic 
equilibrium in Extrap T1, 19:11220 (R;SE) 
Rust Geotech, Grand Junction, CO (United States) 
Grand Junction Projects Office site environmental report for calen- 
dar year 1992, 19:8394 (R;US) 
Monticello Mill Tailings Site environmental report for calendar year 
1992, 19:8393 (R;US) 
Rutherford Appleton Lab., Chilton (United Kingdom) 
Deep inelastic ey scattering, with beamsstrahlung, 19:10885 
(R;GB) 
Estimating the thermal transport properties of building compo- 
nents, 19:9511 (R;GB) 
Hadrons and glue at a Tau-Charm Factory, 19:10705 (R;GB) 
On the local constitutive and directed graph network representa- 
tions of response factors, 19:9510 (R;GB) 
Two-jet hadroproduction as a measure of the gluon at small x, 
19:10778 (R:GB) 
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Sage Management Partners, Albuquerque, NM (United States) 
BMDO: New Mexico Technology Transfer Demonstration Project: 
Interim final report, 19:9225 (R;US) 
San Diego General Services Dept., CA (United States) 
California Clean Air Act: A compliance strategy for the City of San 
Diego’s non-emergency fleet, 19:9196 (R;US) 
San Diego State Univ., CA (United States) 
Marine exposure of a half-module: Progress report, 19:8475 (R;US) 
San Francisco Public Utilities Commission, CA (United States). 
Bureau of Energy Conservation 
Energy management action plan: Developing a strategy for over- 
coming institutional barriers to municipal energy conservation, 
19:9245 (R;US) 
Neighborhood Energy/Economic Development project, 19:9482 
(R;US) 
Sandia National Labs., Albuquerque, NM (United States) 
A low cost igniter utilizing an SCB and titanium sub-hydride potas- 
sium perchlorate pyrotechnic, 19:10233 (R;US) 
A micro-machined resonator, 19:10040 (PA;US) 
A non-contacting vertical alignment system for mass properties 
measuring instruments, 19:10216 (R;US) 
A novel CFD/structural analysis of a cross parachute, 19:9962 
(R;US) 
A review and development of correlations for base pressure and 
base heating in supersonic flow, 19:9956 (R;US) 
Adsorption of water to the metal/polymer interface studied by neu- 
tron and X-ray reflectivity, 19:9801 (R;US) 
AIAA 94-1214: Using generic tool kits to build intelligent systems, 
19:9961 (R;US) 
An overview of the United States Department of Energy pliant life- 
time improvement program, 19:8989 (R;US) 
Analog fiber optic multiplexing techniques and results from the 
Hunters Trophy Experiment, 19:10253 (R;US) 
Applications of molecular modeling in coal research, 19:8057 (R;US) 
Automated Sensor Tester, 19:10225 (R;US) 
Autonomous navigation for structured exterior environments, 
19:9960 (R;US) 
Battery energy storage and superconducting magnetic energy stor- 
age for utility applications: A qualitative analysis, 19:9173 (R;US) 


Sandia National Labs., Albuquerque, NM (United States) 


Battery energy storage: A preliminary assessment of national ben- 
efits (the Gateway Benefits Study), 19:9279 (R;US) 

Brazing of the Tore Supra actively cooled Phase Ill Limiter, 
19:11290 (R;US) 

Calibration of the On-Line Aerosol Monitor (OLAM) with ammo- 
nium chloride and sodium chloride aerosols, 19:9113 (R;US) 
Characteristics and development report for the SA3724 surface 
acoustic wave resonator and the SA3725 surface acoustic wave 

filter, 19:10247 (R;:US) 

Charge trapping and breakdown in N2O oxides, 19:10048 (R;US) 

Comparison and verification of two models which predict minimum 
principal in situ stress from triaxial data, 19:8149 (R;US) 

Concentration system performance degradation in the aftermath 
of Mount Pinatubo, 19:10278 (R;US) 

Concept study of high volume food irradiation with a pulsed power 
accelerator, 19:10517 (R;US) 

Cost-effective applications of photovoltaics for electric utilities: An 
overview, 19:8612 (R;US) 

Crystalline-silicon solar cell development sponsored by the US 
Department of Energy, 19:9231 (R;US) 

Delamination of woven E-glass fabric composites, 19:9786 (R;US) 

Densification and crystallization of zirconia thin films prepared by 
sol-gel processing, 19:9743 (R;US) 

Deposition of DLC via intense ion beam ablation, 19:9795 (R;US) 

Design of a smart, survivable sensor system for enhancing the 
safe and secure transportation of hazardous or high-value cargo 
on railroads, 19:9967 (R;US) 

Development of methods to evaluate uranium distribution coeffi- 
cients in unsaturated media, 19:8343 (R;US) 

Direct measurement of the reactivity of NH and OH on a silicon ni- 
tride surface, 19:9787 (R;US) 

Discussions concerning US dish/engine system developers and 
German commercial interests, and participation in an imple- 
menting agreement executive committee meeting: Foreign trip 
report, October 14-27, 1993, 19:8615 (R;US) 

DOE reactor-pumped laser program, 19:9162 (R;US) 

ECR plasma synthesis of silicon nitride films on GaAs and InSb, 
19:9746 (R;US) 

Electrooptical and optical evaluation of Pb(Zr,Ti)O3 thin films using 
waveguide refractometry, 19:9742 (R;US) 

Environmental characterization of soils and sediments: Progress 
report, part Il, 19:10407 (R;US) 

EnviroTRADE: An International Environmental Restoration and 
Waste Management Information System, 19:8338 (R;US) 

Estimations of the extent of migration of surficially applied water for 
various surface conditions near the potential repository perimeter: 
Yucca Mountain Site Characterization Project, 19:8336 (R;US) 

Evaluation of severe accident risks: Methodology for the contain- 
ment, source term, consequence, and risk integration analyses: 
Volume 1, Revision 1, 19:9150 (R;US) 

Evaluation of the effects of underground water usage and spillage 
in the Exploratory Studies Facility: Yucca Mountain Site Charac- 
terization Project, 19:8337 (R;US) 

Evaluation of the electromagnetic effects due to direct lighting to 
nuclear explosive areas at Pantex: Final report, 19:10250 (R;US) 

Evidence for a correct SiOz voltage acceleration model, 19:9747 
(R;US) 

Expert judgment on markers to deter inadvertent human intrusion 
into the Waste Isolation Pilot Plant, 19:8335 (R;US) 

Explosive containment and propagation evaluations for commonly 
used handling and storage containers, 19:10235 (R;US) 

Extending the X Window System, 19:11370 (R;US) 

Fiber optic chemical sensors on Mars, 19:10217 (R;US) 

Final report of the Static Bonding Team, Pantex Plant, Amarillo, 
Texas, 19:10226 (R;US) 

Fission-activated laser as primary power for CW laser propuision, 
19:9959 (R;US) 

Force measurements during vibration testing, 19:9957 (R;US) 

Force reconstruction using the sum of weighted accelerations 
technique — Max-Flat procedure, 19:10228 (R;US) 

Fractional-factorial process development techniques, 19:10047 
(R;US) 

Fuzzy-algebra uncertainty analysis for abnormal-environment 
safety assessment, 19:11369 (R;US) 
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Sandia National Labs., Albuquerque, NM (United States) 


Gas-phase silicon atom densities in the chemical vapor deposition 
of silicon from silane, 19:9792 (R;US) 

High conversion efficiency pumped-cavity second harmonic gen- 
eration of a diode laser, 19:10044 (R;US) 

High-performance GaAs/AlGaAs optical phase modulators for mi- 
crowave/photonic integrated circuits, 19:10046 (R;US) 

History of Sandia National Laboratories’ auxiliary closure mecha- 
nisms, 19:10245 (R;US) 

Human intrusion in geologic disposal, 19:8341 (R;US) 

Hydraulic testing of Salado Formation evaporites at the Waste Iso- 
lation Pilot Plant site: Second interpretive report, 19:8334 (R;US) 

lll-V compound semiconductor strip-loaded waveguide devices for 
PiCs: Design for minimum crosstalk and high density, 19:9796 
(R;US) 

Inorganic materis for anomalous-dispersion phase-matched sec- 
ond harmonic generation: Rubidium titanyl arsenate isomorphs, 
Rb[Ti, _>,Ln,Nb,JOAsO,, 19:9800 (R;US) 

Inorganic polymer-derived ceramic membranes, 19:8150 (R;US) 

Integration of rapid prototyping into product development, 19:9964 
(R;US) 

Intra-building telecommunications cabling standards for Sandia 
National Laboratories, New Mexico, 19:11368 (R;US) 

Kinetics of surface roughening and smoothing during ion sputter- 
ing, 19:9744 (R;US) 

Laser Diode Ignition (LDI), 19:10236 (R;US) 

Laser power beaming to extend lives of GSO NiCd satellites, 
19:9958 (R;US) 

Light scattering investigation of phase separation in a micelle sys- 
tem, 19:9887 (R;US) 

Load limiting parachute inflation control, 19:9963 (R;US) 

Logistics for the implementation of lead-free solders on electronic 
assemblies, 19:10043 (R;US) 

Long term plutonium solubility and speciation studies in a syn- 
thetic brine, 19:8340 (R;US) 

Manufacturing technology: A Sandia Technology Bulletin, 19:9926 
(R;US) 

Measurement of bulk longitudinal modulus and correction for edge 
effects, 19:9797 (R;US) 

Midland reactor pressure vessel flaw distribution, 19:8787 (R;US) 

Mixing visualization in an electrothermal gun, 19:10227 (R;US) 

Modeling of HDR oil and cable fire tests, 19:9155 (R;US) 

Natural sets in manipulation tasks, 19:9965 (R;US) 

Nearly time-optimal feedback control of a magnetically levitated 
photolithography positioning system, 19:10049 (R;US) 

Neural network based time-optimal control of a magnetically levi- 
tated precision positioning system, 19:10056 (R;US) 

New technologies for item monitoring, 19:8439 (R;US) 

Non-chromate talc conversion coatings for aluminum, 19:9714 
(R;US) 

Novel techniques applied to polymer lifetime predictions, 19:9788 
(R;US) 

Optoelectronic inventory system for special nuclear material, 
19:8441 (R;US) 

Optoelectronic packaging activities at Sandia National Laborato- 
ries, 19:10051 (R;US) 

Photonics at Sandia National Laboratories: From research to ap- 
plications, 19:10053 (R;US) 

Polynomial modeling of analog-to-digital converters, 19:10052 
(R;US) 

Prediction of explosive cylinder tests using equations of state from 
the PANDA code, 19:10234 (R;US) 

Preliminary identification of potentially disruptive scenarios at the 
Greater Confinement Disposal Facility, Area 5 of the Nevada 
Test Site, 19:8342 (R;US) 

Prioritization of reactor control components susceptible to fire 
damage as a consequence of aging, 19:8754 (R;US) 

Properties of chemical vapor infiltration diamond deposited in a di- 
amond powder matrix, 19:9799 (R;US) 

Reactor-pumped laser experimental results, 19:10050 (R;US) 

Reactor-pumped laser facility at DOE’s Nevada Test Site, 19:9163 
(R;US) 


Reconstruction of dynamic forces during impact tests of a crush- 
able structure, 19:10224 (R;US) 
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Response of GaAs charge storage devices to transient ionizing ra- 
diation, 19:9798 (R;US) 

Review of lithium-ion technology, 19:9177 (R;US) 

SAFSIM theory manual: A computer program for the engineering 
simulation of flow systems, 19:9028 (R;US) 

Sandia National Laboratories Institutional Plan FY1994—1999, 
19:9230 (R;US) 

Scenarios constructed for basaltic igneous activity at Yucca Moun- 
tain and vicinity: Yucca Mountain Site Characterization Project, 
19:8333 (R;US) 

Self-stressing test structures used for high-frequency electromi- 
gration, 19:10055 (R;US) 

Semiconductor microcavity lasers, 19:10054 (R;US) 

Simulation of composite material response under dynamic com- 
pressive loading, 19:9793 (R;US) 

Smart Document System (SDS) used in managing DOE order's 
with electronic Engineering Procedures, 19:11367 (R;US) 

SNL RML recommended dosimetry cross section compendium, 
19:10886 (R;US) 

Solar photovoltaics for development applications, 19:8609 (R;US) 

Space debris removal using a high-power ground-based laser, 
19:10045 (R;US) 

Stability and precipitation kinetics in Si,_yCy/Si and 
Si; _,-yGe,Cy/Si heterostructures prepared by solid phase epi- 
taxy, 19:9790 (R;US) 

STARS missile — Modal analysis of first-flight data using the Natu- 
ral Excitation Technique, NExT, 19:10255 (R;US) 

Strain relaxation and surface roughness as a function of growth 
temperature in linearly graded In,Al,_,As (x=0.05 to 0. 25) 
buffers, 19:9789 (R;US) 

Surface chemistry of boron-doped SiO2 CVD: Enhanced uptake of 
tetraethyl orthosilicate by hydroxyl groups bonded to boron, 
19:9745 (R;US) 

Tamper-indicating devices and safeguards seals evaluation test 
report: Volume 1, 19:8440 (R;US) 

Technology features of a network technology for safeguards appli- 
cations, 19:8442 (R;US) 

Temperature dependence of the exciton-exciton annihilation rate 
constant in poly(di-n-hexylsilane), 19:9888 (R;US) 

The accelerated testing of cements in brines, 19:9785 (R;US) 

The development of laser ignited deflagration-to-detonation transi- 
tion (DDT) detonators and pyrotechnic actuators, 19:10249 
(R;US) 

The growth of InAsSb/inGaAs strained-layer superlattices by 
metal-organic chemical vapor deposition, 19:9791 (R;US) 

The National Center for Advanced Information Components Man- 
ufacturing: Program update, 19:9232 (R;US) 

The organometallic chemical vapor deposition of transition metal 
carbides: The use of homoleptic alkyls, 19:9749 (R;US) 

Thermochemical data for CVD modeling from ab initio calcula- 
tions, 19:9748 (R;US) 

Towards a realistic approach to validation of reactive transport 
models for performance assessment, 19:8339 (R;US) 

Toxicity evaluation and hazard review for o-Chlorobenzylidene 
Malononitrile, 19:10614 (R;US) 

Toxicity evaluation and hazard review Cold Smoke, 19:10615 
(R;US) 

Travel to Africa to characterize the potential for a renewable en- 
ergy based rural development program: Foreign trip report, 
August 21—September 7, 1993, 19:9292 (R;US) 

Travel to England regarding ISO 10303 an international standard 
for product data representation and exchange: Foreign trip re- 
port, July 3-11, 1992, 19:11386 (R;US) 

Travel to England to visit a sodium/sulfur battery developer, Silent 
Power Limited (SPL): Foreign trip report, September 10-15, 
1993, 19:9176 (R;US) 

Travel to Germany to assist with the divertor design and prepara- 
tion of a report for the ITER Technology Advisory Committee 
Meeting: Foreign trip report, October 31-November 13, 1993, 
19:11238 (R;US) 

Travel to Russia to attend Second Computer Modeling Conference 
of Russian and US Weapons Laboratories, discuss computer 
modeling techniques, and identify joint research projects: For- 
eign trip report, September 4-14, 1993, 19:10219 (R;US) 















Travel to Russia to perform vacuum ultraviolet spectral measure- 
ments on plasma _ generators for Tokamak disruption 
simulations: Foreign trip report, August 30—September 30, 
1993, 19:11056 (R;US) 

Travel to Sweden and Switzerland to provide statics and progress 
of scientific investigations and technical programs at the Aespoe 
Hard Rock Laboratory (HRL): Foreign trip report, May 31—June 
9, 1998, 19:8254 (R;US) 

Travel to United Kingdom for investigation of the contamination 
weeping program: Foreign trip report, May 5-11, 1991, 19:8211 
(R;US) 

Two-dimensional quasistatic modeling of exclusion region barriers 
in support of design guide development, 19:10246 (R;US) 

Ultra-smooth dry etching of GaAs using a hydrogen plasma pre- 
treatment, 19:9794 (R;US) 

User's manual for CONTAIN-HWR/O, Revision 1: A computer 
code for the analysis of heavy water nuclear reactor contain- 
ments under accident conditions, 19:8964 (R;US) 

Weapons Evaluation Test Laboratory at Pantex: Testing and data 
handling capabilities of Sandia National Laboratories at the 
Pantex Plant, Amarillo, Texas, 19:10248 (R;US) 

XCHEM-1D: A Heat Transfer/Chemical Kinetics Computer Pro- 
gram for multilayered reactive materials, 19:10232 (R;US) 


Sandia National Labs., Livermore, CA (United States) 

A comparison of the evolution of cold and hot deformation mi- 
crostructures and textures in fec metals, 19:9716 (R;US) 

A compatibility study of FEFO with various containment materials, 
19:10237 (R;US) 

A global conformance quality model: A new strategic tool for mini- 
mizing defects caused by variation, error, and complexity, 
19:9966 (R;US) 

Coal Combustion Science quarterly progress report, January— 
March 1993: Task 1, Coal char combustion: Task 2,, Fate of 
mineral matter, 19:8107 (R;US) 

In-cylinder gas velocity measurements comparing crankcase and 
blower scavenging in a fired two-stroke cycle engine, 19:9608 
(R;US) 

Soot and liquid-phase fuel distributions in a newly designed opti- 
cally accessible D.I. diesel engine, 19:9607 (R;US) 

Textural and microstructural evolution during cold-rolling of pure 
nickel, 19:9715 (R;US) 

Travel to Japan to review the current status and future prospects 
of the Extreme Ultraviolet Lithography effort at industrial and 
academic laboratories: Foreign trip report, October 25- 
November 3, 1993, 19:9222 (R;US) 


Santa Fe Inst., NM (United States) 
Research activities of Martin C. Casdagli at SFl September 1989— 
May 1991, 19:11355 (R;US) 


Sao Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de 
Agricultura Luiz de Queiroz 

Gamma radiation use as a quarantine treatment for Ceratitis capi- 
tata (Wied., 1824) and Anastrepha fraterculus (Wied., 1830) in 
papaya fruits (Carica papaya, Linnaeus), cultivar sunrise solo, 
19:10502 (i;BR;In Portuguese) 

Use of gamma radiation against Ceratitis capitata (Wied., 1824), 
Anastrepha Fraterculus (Wied., 1830) and Anastrepha Obliqua 
(Macquart, 1835) (Diptera, Tephritidae) for disinfestation of 
mangoes for exportation, 19:10506 (1;BR;In Portuguese) 


Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica 

Studies on a one-dimensional model for the spontaneous emis- 

sion in the semiclassical approximation, 19:10672 (I;BR;In 
Portuguese) 


Sao Paulo Univ., SP (Brazil). Inst. de Fisica 

A 'tiny-orange’ spectrometer for electrons, 19:10172 (I;BR;In Por- 
tuguese) 

Neutron equivalent dose rates at the surroundings of the electron 
linear accelerator operated by the university of Sao Paulo - 
Physics institute, 19:10567 (1;BR;In Portuguese) 

Relativistic particles with spin and antisymmetric tensor fields, 

19:10674 (I;BR;in Portuguese) 

Resonant helical fields in tokamaks, 19:11080 (1;BR;In Portuguese) 








Savannah River Ecology Lab., Aiken, SC (United States). Stress 






Skibsteknisk Laboratorium, Lyngby (Denmark) 


and Wildlife Ecology Div. 
Waterfowl of the Savannah River Plant: Comprehensive cooling 
water study: Final report, 19:9079 (R;US) 
Science and Engineering Associates, Inc., Albuquerque, NM 
(United States) 
Prioritization of reactor control components susceptible to fire 
damage as a consequence of aging, 19:8754 (R;US) 


Science Applications International Corp., Albuquerque, NM 
(United States) 

Preliminary identification of potentially disruptive scenarios at the 
Greater Confinement Disposal Facility, Area 5 of the Nevada 
Test Site, 19:8342 (R;US) 

Science Applications International Corp., Oak Ridge, TN (United 
States) 

Fiscal year 1993 monitoring well installation program, Y-12 Plant, 
Oak Ridge, Tennessee, 19:10421 (R;US) 

Fiscal year 1993 well plugging and abandonment program, Y-12 
Plant, Oak Ridge, Tennessee, 19:10422 (R;US) 

Revised corrective action plan for underground storage tank 2331- 
U at the Building 9201-1 Site, 19:8138 (R;US) 

Science Applications International Corp., Pittsburgh, PA (United 
States) 

Industrial- and utility-scale coal-water fuel demonstration projects, 
19:8104 (R;US) 

Science Applications International Corp., 
(United States) 

Preliminary Hazards Analysis Plasma Hearth Process, 19:8396 
(R;US) 

Scotia Group, Inc., Dallas, TX (United States) 

Reserves in western basins: Part 1, Greater Green River basin, 
19:8144 (R;US) 

Seattle City Light Dept., WA (United States). Energy Manage- 
ment Services Div. 
Coordination of energy and air quality management, 19:9594 (R;US) 


SGI Fuels, inc., La Jolla, CA (United States) 

Production of mild gasification coproducts project: Quarterly tech- 
nical progress report, [July 1, 1993-September 30, 1993], 
19:8005 (R;US) 

Siemens AG Unternehmensbereich KWU, Bergisch Glad- 
bach (Germany). Bereich Energieerzeugung, Nukleare 
Entsorgung und Entwicklungsprojekte 

Further development of the HTR module. Improvement of the 
small pellet shutdown system (reflector-KLAK): Final report, 
19:9061 (R;DE;In German) 

Further development of the HTR module. Further development of 
components and process engineering of helium secondary sys- 
tems of the HTR module: Final report, 19:9144 (R;DE;in German) 


Siemens Antigua and Barbuda Unternehmensbereich KWU, Er- 
langen (Germany). Zentrale Produktion und Logistik 
New superconductors. Pt. B: Conductor development. Final re- 
port, 19:9729 (R;DE;In German) 


Sindicato Unico de Trabajadores de la Industria Nuclear 
(SUTIN), Mexico City (Mexico) 
Accelerator laboratories: development centers for experimental 
physics and technology in Mexico., 19:10075 (1A;MX;In Spanish) 
Charged particle acceleration with plasmas., 19:10071 (IA;MX;In 
Spanish) 
Design, testing and modifications of the Pelletron accelerator and 
future uses., 19:10074 (IA;MX;In Spanish) 
Experience with the 67 Megatron in the IMSS Specialties Hospital 
Num. 25 in Monterrey., 19:10073 (IA;MX;In Spanish) 
Modification of metallic surfaces by positive ion bombardment., 
19:10105 (IA;MX;in Spanish) 
Particle accelerators installed in hospitals: the need for a program 
of training for medical physicists., 19:10107 (IA;MX;In Spanish) 
The Bevalac accelerator., 19:10072 (IA;MX;In Spanish) 
Whole body irradiation techniques based on the use of electrons., 
19:10106 (IA;MX;In Spanish) 
Skibsteknisk Laboratorium, Lyngby (Denmark) 
Software modules for fuel economic ship-route optimization, 
19:9516 (R;DK) 
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Solid Waste Association of North America, Silver Spring, MD (United 


Solid Waste Association of North America, Silver Spring, MD 
(United States) 

Polyvinyl chloride plastics in municipal solid waste combustion: Im- 
pact upon dioxin emissions: A synthesis of views, 19:9601 (R;US) 

South Carolina Univ., Columbia, SC (United States). Dept. of 
Electrical and Computer Engineering 

Test of electron beam technology on Savannah River Laboratory 
low-activity aqueous waste for destruction of benzene, benzene 
derivatives, and bacteria, 19:8372 (R;US) 

Southeastern Universities Research Association, Inc., Newport 
News, VA (United States). Continuous Electron Beam Ac- 
celerator Facility 

Travel to attend the 15th International Free-electron Laser Confer- 
ence: Foreign trip report, August 21—-September 1, 1993, 
19:10095 (R;US) 

Southern California Gas Co., Los Angeles, CA (United States) 

A model of the Capital Cost of a natural gas-fired fuel cell based 
Central Utilities Plant, 19:9460 (R;US) 

Southern Centre for Energy and Environment, Harare (Zimbabwe) 

UNEP greenhouse gas abatement costing studies: Zimbabwe 
country study. Phase two, 19:9216 (R;DK) 

Southern Co. Services, inc., Birmingham, AL (United States) 

Power systems development facility: Quarterly technical progress 
report, July 1-September 30, 1993, 19:8723 (R;US) 

The DOE/SCS Power Systems Development Facility, 19:8722 
(R;US) 

Southern Iilinois Univ., Carbondale, IL (United States). Dept. of 
Chemistry and Biochemistry 

Studies of the stabilities and reactions of solution phase organic 
radicals: Technical report of research progress, July 1, 1992— 
June 30, 1993, 19:9862 (R:US) 

Southern Research Inst., Birmingham, AL (United States) 

Expandable pattern casting research: Phase 2, Final report, Octo- 
ber 1, 1990—March 31, 1993, 19:9642 (R;US) 

Fundamental mechanisms in flue gas conditioning: Quarterly re- 
port, July 1992—September 1993, 19:8046 (R;US) 

Southern States Energy Board, Atlanta, GA (United States) 

Second annual clean coal technology conference: Proceedings: 
Volume 1, 19:7978 (R;US) 

Second annual clean coal technology conference: Proceedings: 
Volume 2, 19:8059 (R;US) 

Southwest Research Inst., San Antonio, TX (United States) 

Impact study on the use of biomass-derived fuels in gas turbines 
for power generation, 19:8529 (R;US) 

Spain 

14477 - Order of 27 May 1993 publishing the agreement of the 
Council of Ministers on informing the general public in case of a 
radiological emergency, 19:8462 (I;ES;In Spanish) 

Spectra Technology, Inc., Bellevue, WA (United States) 

Evaluation of superconducting wiggler designs and free-electron 
laser support: Final report, 19:11029 (R;US) 

SRI International, Menlo Park, CA (United States) 

Advanced separation technology for flue gas cleanup: Quarterly 
technical report #6, July-September 1993, 19:8070 (R;US) 

Development of ceramic membrane reactors for high temperature 
gas cleanup: Final report, 19:8002 (R;US) 

Interaction of carbon and sulfur on metal catalysts: Progress re- 
port, 19:9856 (R;US) 

Interaction of carbon and sulfur on metal catalysts: Technical 
progress report, 19:9857 (R;US) 

Novel mass spectrometric instrument for gaseous and particulate 
characterization and monitoring: [Quarterly] technical progress 
report, April 1, 1993—June 30, 1993, 19:10280 (R;US) 

Novel mass spectrometric instrument for gaseous and particulate 
characterization and monitoring: Technical progress report, July 
1, 1993—September 30, 1993, 19:10281 (R;US) 

SRI International, Menlo Park, CA (United States). Materials Re- 
search Lab. 


Hydrogasification of carbon adsorbed on sulfur-poisoned dis- 
persed metal catalysts: Final report, 19:7992 (R;US) 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States) 
Current experiments in elementary particle physics: 
19:10665 (R;US) 
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Design of a trigger and data acquisition system for a detector at 
PEP-II, 19:10200 (R;US) 

Fabrication of a prototype dipole for the SSC Low Energy Booster, 
19:10126 (R;US) 

Flat beam studies in the SLC linac, 19:10083 (R;US) 

Measurement of multi-bunch transfer functions using time-domain 
data and Fourier analysis, 19:10127 (R;US) 

Muon background in a 1.0-TeV linear collider, 19:10128 (R;US) 

New QCD results from string theory, 19:10706 (R;US) 

Quantum-mechanical suppression of bremsstrahlung, 19:10762 
(R;US) 

Results from the SLD barrel CRID detector, 19:10201 (R;US) 

SLAC measurements of the neutron spin-structure function, 
19:10779 (R;US) 

Stanford Univ., CA (United States). Dept. of Geophysics 
integrated seismic study of naturally fractured tight gas reservoirs: 
Technical progress report, April 1, 1993-June 31, 1993, 
19:8143 (R;US) 

Integrated seismic study of naturally fractured tight gas reservoirs: 
Technical progress report for the period: 7/1/93—9/31/93, 
19:8112 (R;US) 

Integrated seismic study of naturally fractured tight gas reservoirs, 
19:8142 (R;US) 

State Univ. of New York, Albany, NY (United States) 

[Treatment of cloud radiative effects in general circulation models], 
19:10279 (R;US) 

State Univ. of New York, Albany, NY (United States). Atmo- 
spheric Sciences Research Center 

Concentration system performance degradation in the aftermath 
of Mount Pinatubo, 19:10278 (R;US) 

Time-dependent behavior of Mount Pinatubo aerosol, 19:10277 
(R;US) 

State Univ. of New York, Alfred, NY (United States). Inst. of 
Glass Science and Engineering 

The influence of waste variability on the properties and phase sta- 
bility of the West Valley reference glass, 19:8260 (R;US) 

State Univ. of New York, Stony Brook, NY (United States) 

Science team participation in the ARM program: Progress report, 
October 31, 1992-November 1, 1993, 19:10276 (R;US) 

State Univ. of New York, Stony Brook, NY (United States). Waste 
Management inst. 

Secondary materials: Engineering properties, environmental con- 
sequences, and social and economic impacts: Final report, 
19:9588 (R;US) 

Statens Jordbrugsoekonomiske Inst., Valby (Denmark) 

Analysis of the economic aspects related to separa- 
tior/concentration of degassed manure slurries: With the 
starting-point being RO separation at the communal biomass 
conversion plant in Lintrup under Linkogas A.m.b.a, 19:8563 
(R;DK;In Danish) 

STEAG Kernenergie GmbH, Essen (Germany) 

Investigations on the purification of contaminated waters of the 
mineral processing plant Crossen of the former SDAG Wismut, 
19:10436 (R;DE;In German) 

Stiftelsen for Industriell og Teknisk Forskning (SINTEF), Trond- 
heim (Norway) 

Spectroscopic IR ellipsometry of [100] and [0001] oriented 
YBazCu307_-; films, 19:9750 (R;NO) 

Stockholm Environment Inst. (Sweden) 

A bagasse fueled steam power plant: Some possibilities to in- 
crease electricity generation, 19:8537 (R;SE) 

European energy policy and environmental objectives in the 
1990s, 19:9264 (R;SE) 

Standardized small diesel power plants for rural electrification in 
Tanzania, 19:8739 (R;SE) 

Summary of the Zambia Charcoal Industry Workshop, 19:9295 
(R;SE) 

Stockholm Univ. (Sweden). Inst. of Physics 

Instrumentation for EXELFS measurements using convergent 
beam diffraction coupling to the electron energy loss spectrome- 
ter, 19:10205 (R;SE) 

Stockholm Univ. (Sweden). International Meteorological Inst. 

International Meteorological Institute in Stockholm. Annual report 
July 1992 - June 1993, 19:10315 (R;SE) 





Stone and Webster Engineering Corp., Boston, MA (United 
States) 
Final report on decommissioning boreholes and wellsite restoration, 
Gulf Coast Interior Salt Domes of Mississippi, 19:8246 (R;US) 
Final report on decommissioning of wells, boreholes, and tiltmeter 
sites, Gulf Coast Interior Salt Domes of Louisiana, 19:8247 (R;US) 
Strasbourg-1 Univ., 67 (France) 
1991 and 1992 activity report, 19:10064 (R;FR;In French) 
Binary reaction channels in the 1*C+'9F and 1©0+'5N nuclear col- 
lisions, 19:10826 (R;FR;In French) 
Field stochastic quantization. A non perturbative method and 1/N 
expansion, 19:10670 (R;FR;In French) 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires 
1991 and 1992 activity report, 19:10064 (R;FR;In French) 
Binary reaction channels in the '*C+'°F and '©O+'5N nuclear col- 
lisions, 19:10826 (R;FR;In French) 
Experimental and theoretical study of heavy ion slowing down in 
solid targets, 19:10827 (R;FR;In French) 
Field stochastic quantization. A non perturbative method and 1/N 
expansion, 19:10670 (R;FR;In French) 
Studsvik AB, Nykoeping (Sweden) 
The |-book. Version 1. Initiating events in Swedish nuclear power 
plants, 19:8755 (R;SE;iIn Swedish) 


Stuttgart Univ. (Germany). Inst. fuer Kernenergetik und En- 
ergiesysteme 
Modelling of the experiment CORA and interpretation of test 
results using the extended severe fuel damage code SC- 
DAP/MOD1, 19:9143 (R;DE;In German) 
Novel energy-selective method for spectral correction in fast neu- 
tron computer tomography, 19:10018 (R;DE;In German) 


Stuttgart Univ. (Germany). Inst. fuer Plasmaforschung 

Configurational effects on the confinement in W 7AS, 19:11124 
(IA;XA) 

lon heat conductivity, radial electric fields and CX-losses in the 
W7-AS stellarator, 19:11122 (IA;XA) 

Neoclassical transport calculations using DKES code for W7-AS, 
19:11126 (IA;XA) 

Neutral gas and particle transport study on the W7-AS stellarator, 
19:11140 (IA;XA) 

Progress on the stellarator Wendelstein W7-AS, 19:11141 (IA;XA) 


Stuttgart Univ. (Germany). Staatliche Materialpruefungsanstalt 
Metallographic studies with ion-implanted surface layers. Interlab- 
oratory project on ‘lon implantation for tribological applications’: 
Final report, 19:9656 (R;DE;in German) 


Sun Co., Inc., Marcus Hook, PA (United States) 
Catalytic conversion of light alkanes — research and proof-of- 
concept stages, 19:8565 (R;US) 
Superconducting Super Collider Lab., Dallas, TX (United States) 
Comparison of gap frame designs and materials for precision 
cathode strip chambers, 19:9969 (R;US) 
GEM Technical Design Report, 19:10088 (R;US) 


Swedish Environmental Research Inst., Goeteborg (Sweden) 

Clover as biological indicator for ambient ozone in Sweden, 
19:10378 (R;SE;in Swedish) 

Concentrations of sulfur dioxide, soot and nitrogen dioxide in 
Swedish urban areas during the winter of 1990-1991, 19:10301 
(R;SE;in Swedish) 

Project catalogue for the Gaardsjoen covered catchment experi- 
ment, 19:10377 (R;SE) 

Testing of simple measuring methods for determination of NO/NO, 
concentrations in ambient air, 19:10304 (R;SE;ln Swedish) 

The effect of vehicle exhausts on crops and other utility plants 
close to roads, 19:10612 (R;SE;in Swedish) 

Swedish Environmental Research Inst., Lammhult (Sweden). 
IVL-Aneboda 
Concentrations and total loads of reduced nitrogen compounds 


around Ryssberget in Blekinge and Kristianstad County, 
19:10302 (R;SE;In Swedish) 


Swedish Environmental Research Inst., Stockholm (Sweden) 
Developing and testing of a FTIR instrument for air pollution moni- 
toring in work environments, 19:10303 (R;SE;In Swedish) 


Swedish Radiation Protection inst., Stockholm (Sweden) 


Swedish National Board for Industrial and Technical Develop- 
ment (NUTEK), Stockholm (Sweden) 

Coal-93, 19:9281 (R;SE;In Swedish) 

Consequences on energy and environment associated with elec- 
tric and hybrid vehicles, 19:10317 (R;SE) 

Development of a computer model for NO, prediction at pulver- 
ized fuel combustion, 19:8106 (R;SE;In Swedish, English) 

District heating: Report of the International Committee on the 
evaluation of Swedish research in the field of district heating, 
19:9244 (R;SE) 

Evaluation of contributions to changes in the energy system: A 
consultancy study, 19:9227 (R;SE;in Swedish) 

Evaluation of Swedish energy policy 1975-1993: A compilation, 
19:9182 (R;SE;In Swedish) 

Evaluation of swedish energy policy: An annotated bibliography, 
19:9256 (R;SE;iIn Swedish) 

Facing a new legislation for preparedness storage of petroleum: 
Consequence analysis of change alternatives, 19:9257 (R;SE;In 
Swedish) 

Forecast for biofuel trade in Europe: The Swedish market in 2000, 
19:8547 (R;SE) 

Fuel quality and dry matter loss during storage of logging residues 
in a windrow, 19:8549 (R;SE;In Swedish) 

Hydrological consequences of short rotation forestry, 19:8559 
(R;SE;In Swedish) 

More efficient magnetohydrodynamic energy conversion: Studies 
of dynamic electrode surfaces with high emissivity, 19:9299 
(R;SE;In Swedish, English) 

Pilot plant for storage of natural gas in lined rock caverns. Stage 3, 
19:8169 (R;SE;in Swedish) 

Pilot plant for storage of natural gas in lined rock caverns. Stage 4, 
19:8170 (R;SE;In Swedish) 

Policy for more efficient energy utilization and renewable energy 
sources in IEA-countries: A consultancy study, 19:9293 
(R;SE;in Swedish) 

Productivity and efficiency within Swedish electric power distribu- 
tion, 19:9277 (R;SE;In Swedish) 

Simultaneous SO2/NO, removal in spray-dry scrubbing. Develop- 
ment of proces chemistry by application of Ca(OH)2, ZnO, MgO 
and NaAlOz, 19:8736 (R;SE) 

Storage of logging residues (softwood) in windrows under variable 
conditions, 19:8548 (R;SE;In Swedish) 

Techniques for treatment of ashes: Programme: Ash recycling, 
19:8564 (R;SE;In Swedish) 

The influence of chlorine on water adsorption capacity of end 
product from spray-dry scrubbing, 19:8074 (R;SE) 

The Swedish oil market in transition, 19:8137 (R;SE;In Swedish) 

The technical production capacity of electric power in Sweden: A 
cosultancy study, 19:9276 (R;SE;In Swedish) 

Thermionic energy conversion heat - electric power, 19:9300 
(R;SE;In Swedish) 


Swedish National Testing and Research Inst., Boraas (Sweden) 
Fan-coils - In situ determination of heating capacity, 19:9512 
(R;SE;In Swedish) 


Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden) 

HYDRASTAR - a code for stochastic simulation of groundwater 
flow, 19:11371 (R:SE) 

Kinetic modelling of bentonite - canister interaction. Implications 
for Cu, Fe and Pb corrosion in a repository for spent nuclear 
fuel, 19:9717 (R;SE) 

Post-glacial faulting in the Lansjaerv area, Northern Sweden. 
Comments from the expert group on a field visit at the Molber- 
get post-glacial fault area, 1991, 19:10408 (R;SE) 

Swedish Nuclear Power Inspectorate, Stockholm (Sweden) 

Licensing procedures and regulations concerning radioactive 
waste facilities, 19:8990 (R;SE;In Swedish) 

The I-book. Version 1. Initiating events in Swedish nuclear power 
plants, 19:8755 (R;SE;ln Swedish) 

Swedish Radiation Protection Inst., Stockholm (Sweden) 

Medical uses of radiation: retaining the benefit but recognising the 
harm: Presented at the OECD/NEA Workshop, 19:10489 (R;SE) 

Method for determination of radium-226 in water by liquid scintilla- 
tion counting, 19:10202 (R;SE) 
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Swedish Radiation Protection Inst., Stockholm (Sweden) 


Method for determination of radon-222 in water by liquid scintilla- 
tion counting, 19:10203 (R;SE) 
Nuclear power industry - activity discharges - occupational expo- 
sures. 1992, 19:10602 (R;SE;in Swedish) 
Radiation monitoring of waste packages for disposal, 1992, 
19:8346 (R;SE;In Swedish) 
Research programs 1993/94, 19:11325 (R;SE;In Swedish) 
SSI's review of SKBs research program 1992, 19:11323 (R;SE) 
The legal aspects on the environmental impact assessment of nu- 
clear facilities, 19:11403 (R;SE;In Swedish) 
The local-governments view of the Swedish radon program, 
19:11324 (R;SE;in Swedish) 
The Rio declaration on environment and development (UNCED) 
and Agenda 21, 19:11322 (R;SE;In Swedish) 
Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). 
Dept. of Agricultural Engineering 
Extraction of rape seed oil and farm operation of an Elsbett engine 
tractor, 19:8538 (R;SE;In Swedish) 
Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). 
Dept. of Animal Nutrition and Management 
Studies of radioactive deposition on farm buildings and testing of 
some methods for decontamination, 19:10601 (R;SE;in Swedish) 
Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). 
Dept. of Forest Products 
Fuel quality and dry matter loss during storage of logging residues 
in a windrow, 19:8549 (R;SE;In Swedish) 
Storage of logging residues (softwood) in windrows under variable 
conditions, 19:8548 (R;SE;In Swedish) 
Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). 
Dept. of Soil Sciences 
Hydrological consequences of short rotation forestry, 19:8559 
(R;SE;In Swedish) 
Syracuse Univ., NY (United States). Office of Sponsored Pro- 
rams 
ieaniiien natural gas by means of highly performing polyimide 
membranes, 19:8154 (R;US) 


T 


Technische Hochschule Aachen (Germany) 

Characterization of oxide layers of heat-resisting alloys in oxidizing 
and oxidizing/sulfidizing atmospheres by deuterium permeation 
measurement, 19:9704 (R;DE;In German) 

Experimental investigations to characterize the flow and atomiza- 
tion properties of powdered resin slurries under consideration of 
a spray-injection incineration, 19:8297 (R;DE;In German) 

Growth kinetics and lyophilisation characteristics of a mixed popu- 
lation of phenol-degrading bacteria, 19:10458 (R;DE;In German) 

Helium and its effects on the creep-fatigue behaviour of electron 
beam welds in the steel AISI-316-L, 19:9703 (R;DE;In German) 

Investigations into oil reservoir wettability using contact angle mea- 
surements at minerals and rocks, 19:8118 (R;DE;in German) 

Process analysis: Hydrogen from methanol and its application in 
fuel cells for automobiles, 19:8490 (R;DE;In German) 

Three-dimensional mathematical modelling of steady and un- 
steady state conditions for solid oxide fuel cells, 19:9466 
(R;DE;In German) 

Technische Hochschule Aachen (Germany). Lehrstuhl! fuer Ex- 
perimentalphysik 3A und 3. Physikalisches Inst. 

Search for neutralinos in e*e~ reactions at the L3 experiment, 
19:10777 (R;DE;in German) 

Technische Hochschule Aachen (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet 

Search for neutralinos in ete~ reactions at the L3 experiment, 
19:10777 (R;DE;in German) 

Technische Hochschule Darmstadt (Germany). Fachbereich 5 - 
Physik 

Production cross sections and momentum distributions of the pro- 
jectile fragments of a 500 MeV/u ®Kr beam, 19:10836 (R;DE;In 
German) 

Studies on the pion production in relativistic heavy-ion reactions of 
symmetric mass systems, 19:10844 (R;DE;In German) 
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Technische Hochschule Darmstadt (Germany). Inst. fuer Kerm- 
physik 
Resonances in the S,; channel of the pion-nucleon scattering and 
the propagation of eta mesons in nuclear matter, 19:10731 
(R;DE;in German) 


Technische Univ. Braunschweig (Germany). Fakultaet fuer 
Maschinenbau und Elektrotechnik 
Resonance measurements for determination of the surface resis- 
tance of high-T, superconductors, 19:9732 (1;DE;ln German) 
Technische Univ. Braunschweig (Germany). 
senschaftliche Fakultaet 
Sediment geology and halokinetic processes in the Upper Jurassic 
of Konrad mine, Bleckenstedter Mulde, 19:8293 (R;DE;In Ger- 
man) 


Technische Univ. Muenchen, Garching (Germany). Fakultaet 
fuer Physik 
Development of a low-energy calorimeter with superconducting 
phase-transition thermometer, 19:10192 (R;DE;In German) 
Evidence for the anti B,° meson in Z° decays at the ALEPH de- 
tector, 19:10759 (R;DE;In German) 


Tennessee Univ., Tullahoma, TN (United States). Space Inst. 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, January—March 1990, 
19:8670 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, Quar- 
teriy technical progress report, Apri+-June 1990, 19:8671 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, July-September 1990, 
19:8672 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
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Proof-of-concept pilot test of the NOXSO flue gas treatment pro- 
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Real-time analysis of air toxic metals in flue gas, 19:8707 (RA;US) 

Recent progress in the use of synchrotron radiation for the analy- 
sis of coal combustion products, 19:8709 (RA;US) 
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screen-bowl centrifuge, 19:7972 (RA;US) 

Solving the problems of delivery and use of wet coal fines in the com- 
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VHF EPR analysis of organic sulfur in coal, 19:7969 (RA;US) 
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Hanford Site Environmental Restoration Program 1994 fiscal year 
work plan: Work breakdown structure 2.0: Revision 1, 19:8398 
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State Environmental Policy Act (SEPA) environmental checklist 
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Travel to Hungary, Slovak Republic, Czech Republic, Lithuanian 
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Vanderbilt Univ., Nashville, TN (United States). Dept. of Physics 
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fly ash concrete. Changes in properties 1984 - 1993, 19:8071 
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(RA;AT;In German) 
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19:10400 (RA;AT;In German) 

Radionuclides in agricultural soils in Styria (Austria), 19:10398 
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The medium-term behavior of Chernobyl cesium in the soil, 
19:10399 (RA;AT;In German) 


Videncenter for Haim- og Flisfyring (Denmark) 
Straw for energy production: Technology - environment - econ- 
omy, 19:8521 (1;DK) 
Wood chips for energy production: Technology - environment - 
economy, 19:8522 (I;DK) 


19:10397 


Vienna Univ. (Austria). Inst. fuer Theoretische Physik 
Introduction to left-right symmetric models, 19:10688 (R;AT) 
Neutrino propagation in matter and electromagnetic fields, 
19:10763 (R;AT) 

Overview on the anomaly and Schwinger term in two dimensional 
QED, 19:10707 (R;AT) 

Unitarity and KL — 2°-y-y, 19:10714 (R;AT) 


Viet Nam National Atomic Energy Commission, Ha Noi (Viet Nam) 

Application of gamma irradiation for preservation of tobacco leaf, 
19:10515 (RA;VN;In Vietnamese) 

Cobalt-60 irradiation facility and none-food products, 19:8480 
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Current status of operation, utilization and refurbishment of the 
Dalat nuclear research reactor, 19:9106 (R;VN) 

Effect of gamma rays and combined treatment between irradiation 
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gamma radiation, 19:10575 (RA;VN;In Vietnamese) 

Gamma radiation sterilization in production of Nitrogen bio fertil- 
izer, 19:10514 (RA;VN;In Vietnamese) 

High-dose dosimetry system of the Irradiation Centre, 19:8481 
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Influence of post-harvest irradiation time and absorbed dose to 
potatoes and onions, 19:10511 (RA;VN;In Vietnamese) 

Preliminary results of the effect of gamma rays to fungi and pests 
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Some radiation effects in glasses, 19:9772 (RA;VN;In Vietnamese) 
Test of colouring effect in gemstones by some sorts of radiation, 
19:9773 (RA;VN;In Vietnamese) 
Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
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action pathways over metal oxide surfaces: Progress report, 
August 1992—July 1993, 19:9860 (R;US) 
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Equipment related methods and means for professional selection 
of operators in the Kozloduy NPP, 19:9059 (1;BG;In Bulgarian) 
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Effects of mitigative measures on productivity of white sturgeon 
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19:8577 (R;US) 

Washington State Univ., Pullman, WA (United States). Nuclear 
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Washington Univ., St. Louis, MO (United States) 
Exact solutions to operator differential equations, 19:10626 (R;US) 
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Glass mixing theory and tracer study results from the SF-10 run, 
19:8262 (R;US) 
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ley Demonstration Project, 19:8261 (R;US) 
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19:9984 (R;US) 

Westinghouse Electric Corp., Orlando, FL (United States) 

Development of advanced gas turbine systems, 19:8665 (R;US) 

Westinghouse Electric Corp., Pittsburgh, PA (United States) 

Neutronics and safety characteristics of a 100% MOX fueled PWR 

using weapons grade plutonium, 19:8788 (R;US) 
Westinghouse Electric Corp., West Mifflin, PA (United States). 
Bettis Atomic Power Lab. 

Processing and properties of superclean ASTM A508 Cl. 4 forg- 
ings, 19:9722 (R;US) 

Void fraction measurements using neutron radiography, 19:10011 
(R;US) 
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Cincinnati, OH (United States). Fernald Environmental Man- 
agement Project 
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Management and disposition of off-site laboratory-generated 
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19:8421 (R;US) 
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West Area, 19:8355 (R;US) 
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Hanford Site Solid Waste Acceptance Criteria, 19:8352 (R;US) 

High-heat tank safety issue resolution program plan: Revision 1, 
19:8420 (R;US) 

Hydrogeology of the 100-N Area, Hanford Site, Washington, 
19:10412 (R;US) 

Idaho Chemical Processing Plant and Plutonium-Uranium Extrac- 
tion Plant phaseout/deactivation study, 19:8443 (R;US) 

Laboratory evaluation of the in situ chemical treatment approach 
to soil and groundwater remediation, 19:10411 (R;US) 

Laser application in the fabrication of gas-tagged capsules: A leak 
detection system, 19:9075 (R;US) 

Lasers and high-energy light as a decontamination tool for nuclear 
applications, 19:8357 (R;US) 

Mixed waste solidification testing on polymer and cement-based 
waste forms in support of Hanford’s WRAP 2A facility, 19:8358 
(R;US) 

Numerical precision and roundoff considerations concerning com- 
puter code migration, 19:11383 (R;US) 

Oral histories at the Hanford Nuclear Reservation, 19:8384 (R;US) 

Proof of principle report for in-tank moisture monitoring using an 
active neutron probe, 19:8356 (R;US) 

Quarterly report of RCRA groundwater monitoring data for period 
April 1, 1993 through June 30, 1993, 19:10343 (R;US) 

ResonantSonic drilling: History, progress and advances in envi- 
ronmental restoration programs, 19:8425 (R;US) 

Routine Operational Environmental Monitoring schedule, CY 
1994, 19:8362 (R:US) 

Sintered Stainless Steel pre-filter test report, 19:8361 (R;US) 

The Hanford Site: An anthology of early histories, 19:11308 (R;US) 

Travel to Prague, Czech Republic, to attend the 1993 International 
Conference on Nuclear Waste Management and Environmental 
Remediation: Foreign trip report, September 5-11, 1993, 
19:8256 (R;US) 

Westinghouse Hanford Company risk management strategy for re- 
tired surplus facilities, 19:9159 (R;US) 












Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States) 

Contaminant resorption during soil washing, 19:10414 (R;US) 

Development of radionuclide separation technologies for process- 
ing of Idaho Chemical Processing Plant spent fuel and HLW 
calcine, 19:8363 (R;US) 

Fuel performance of DOE fuels in water storage, 19:8223 (R;US) 


Westinghouse Savannah River Co., Aiken, SC (United States) 
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1, 19:8367 (R;US) 

Audible radiation monitor, 19:10196 (PA;US) 

Causes and proposed resolutions of high vibration in NWTF trans- 
fer pumps, 19:8374 (R;US) 
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19:10325 (R;US) 
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19:9845 (PA;US) 

Conversion of DAP models to SPEEDUP, 19:8195 (R;US) 

Critical Protection Item classification for a waste processing facility 
at Savannah River Site, 19:8365 (R;US) 

Electrical circuit for data reduction, 19:10042 (PA;US) 

Environmental Protection Department's well inventory (through the 
second quarter of 1993), 19:10345 (R;US) 

F- and H-area Sewage Sludge Application Sites: Groundwater 
monitoring report: Second quarter 1993, 19:10417 (R;US) 

F-Area Acid/Caustic Basin groundwater monitoring report: Third 
quarter 1993, 19:10418 (R;US) 

F-Area/Caustic Basin Groundwater Monitoring Report: Second 
quarter 1993, 19:10416 (R;US) 

F/H Area high level waste removal plan & schedule as required by 
the Federal Facility Agreement for the Savannah River Site, 
19:8371 (R;US) 

Final data report: Plenum-Nozzle Flow Characteristics Experi- 
ment, 19:9161 (R;US) 

Flowpath evaluation and reconnaisance by remote field Eddy cur- 
rent testing, 19:10023 (R;US) 

FY 1993 report on aluminum-nitrate testing at the ETF, 19:8376 
(R;US) 

Gamma & beta-gamma storm water monitor operability, 19:8385 
(R;US) 

H-Area Acid/Caustic Basin groundwater monitoring report: Sec- 
ond quarter 1998, 19:10415 (R;US) 

H-Area Acid/Caustic Basin groundwater monitoring report: Third 
quarter 1993, 19:10419 (R;US) 

Heat transfer modelling of the saltstone pouring and curing pro- 
cess, 19:8377 (R;US) 

High level waste (HLW) steam reducing station evaluation, 
19:8426 (R;US) 

ITP Hanford Type 40 pin electrical connector failure analysis, 
19:8375 (R;US) 

Method for dissolving delta-phase plutonium, 19:8209 (PA;US) 

Mixed Waste Management Facility (MWMF) groundwater monitor- 
ing report: Second quarter 1993, 19:8386 (R;US) 

Mixed Waste Management Facility groundwater monitoring report: 
Third quarter 1993, 19:8378 (R;US) 

Neutronics and safety characteristics of a 100% MOX fueled PWR 
using weapons grade plutonium, 19:8788 (R;US) 

Noise reduction in negative-ion quadrupole mass spectrometry, 
19:10215 (PA;US) 

P-Area Acid/Caustic Basin groundwater monitoring report: Third 
quarter 1993, 19:10420 (R;US) 

Polishing compound for plastic surfaces, 19:9784 (PA;US) 

Problems and solutions in application of IEEE standards at Savan- 
nah River Site, Department of Energy (DOE) nuclear facilities, 
19:9985 (R;US) 

Production and remediation of low-sludge, simulated Purex waste 
glasses, 1: Effects of sludge oxide additions on melter opera- 
tion, 19:8373 (R;US) 

Radiation monitor reporting requirements, 19:8380 (R;US) 

Radiological safety evaluation for a Waste Transfer Facility at Sa- 

vannah River Site, 19:8364 (R;US) 
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Radiolytic gas generation in salt cake technical task plan, 19:8369 
(R;US) 

Reactor safety analysis computer program features that enhance 
user productivity, 19:9160 (R;US) 

Savannah River Site DNAPL technical program plan, 19:8379 
(R;US) 

Separation of metal ions from aqueous solutions, 19:9844 (PA;US) 

Solid-state resistance upset welding: A process with unique ad- 
vantages for advanced materials, 19:9723 (R;US) 

SRTC criticality safety technical review: Nuclear Criticality Safety 
Evaluation 93-04 enriched uranium receipt, 19:8345 (R;US) 

Steel Creek fish, L-Lake/Steel Creek Biological Monitoring Pro- 
gram, January 1986—December 1991, 19:9081 (R;US) 

Steel Creek water quality: L-Lake/Steel Creek Biological Monitor- 
ing Program, November 1985—December 1991, 19:9082 (R;US) 

Task QA plan for Modified Prototypic Hydragard™ Sampler Over- 
flow System Demonstration at TNX, 19:8368 (R;US) 

Task technical plan: DWPF air permit/dispersion modeling, 
19:8370 (R;US) 

Technical review of SRT-CMA-930058 revalidation studies of Mark 
16 experiments: J70, 19:9156 (R;US) 

Technology transfer, a two-way street, 19:9234 (R;US) 

Test of electron beam technology on Savannah River Laboratory 
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derivatives, and bacteria, 19:8372 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program: 
First quarter 1993, Volume 1, 19:8276 (R;US) 

The Savannah River Site's Groundwater Monitoring Program: 
First quarter 1993, Volume 2, 19:8277 (R;US) 

Ultrasonic cleaning of interior surface, 19:10041 (PA;US) 

UNIX programmer's environment and configuration control, 
19:11384 (R;US) 

Wire detecting apparatus and method, 19:10214 (PA;US) 


Wisconsin Univ., Madison, WI (United States) 
Direct bb production in pp collisions at \/s = 1.8 TeV, 19:10715 
(R;US) 


Wisconsin Univ., Madison, WI (United States). Dept. of Atmo- 
spheric and Oceanic Sciences 

Boundary-layer cumulus over land: Some observations and con- 
ceptual models, 19:10267 (R;US) 


Wisconsin Univ., Madison, WI (United States). Plasma Physics 

Research 

Measurement of magnetic turbulence structure and nonlinear 
mode coupling of tearing fluctuations in the Madison Symmetric 
Torus reversed field pinch edge, 19:11050 (R;US) 

Particle transport due to magnetic fluctuations, 19:11048 (R;US) 

Time-resolved observation of discrete and continuous MHD dy- 
namo in the reversed-field pinch edge, 19:11049 (R;US) 


Wisconsin Univ., Milwaukee, WI (United States) 
[Aluminum coordination and active sites on aluminas, Y-zeolites 
and pillared layered silicates]: Progress report, 19:9861 (R;US) 


Worcester Polytechnic Inst., MA (United States) 

[Kinetic theory and boundary conditions for highly inelastic 
spheres]: Quarterly progress report, April 1, 1993—June 30, 
1993, 19:11337 (R;US) 

[Kinetic theory and boundary conditions for highly inelastic 
spheres]: Quarterly progress report, July 1, 1993-September 
30, 1998, 19:9996 (R;US) 

[Kinetic theory and boundary conditions for highly inelastic 
spheres]: Quarterly progress report, September 1, 1992— 
December 31, 1992, 19:11335 (R;US) 


Worcester Polytechnic Inst., MA (United States). Dept. of Chem- 
ical Engineering 
Methane coupling by membrane reactor: Quarterly technical 
progress report: June 25, 1993—September 24, 1993, 19:8159 
(R;US) 


Worcester Polytechnic Inst., MA (United States). Dept. of Me- 
chanical Engineering 
Confined, granular flows induced by identical, parallel, vibrating 
boundaries: Quarterly progress report, January 1, 1993—March 
31, 1993, 19:11336 (R;US) 
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Wuerzburg Univ. (Germany) 

Fumigation of Folia belladonnae with 'C-labelled ethylene oxide 
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(RA;US) 

Development of a cheap and compact 3kW AFC system, 
19:9340 (RA;US) 

Oxygen electrode bifunctional electrocatalyst candidates for 
rechargeable fuel cell systems, 19:9336 (RA;US) 

ALKANES 
See also 2-METHYLPROPANE 
BUTANE 
ETHANE 
METHANE 

Catalytic conversion of light alkanes — research and proof-of- 

concept stages, 19:8565 (R;US) 


Project report: FY 1993, 





Electrochemical properties of perfluoroalkanedisulfonic acids 
relevant to fuel cell technology, 19:9335 (RA;US) 

Reactions of metal ions and their clusters in the gas phase us- 
ing laser ionization: Fourier transform mass spectrometry: 
Progress report, February 1, 1993—January 31, 1994, 
19:9858 (R;US) 

ALKANOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKAZID PROCESS 

See DESULFURIZATION 
ALKENOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKYLATES 

See ALCOHOLS 
ALLOY-1915 

See ALUMINIUM BASE ALLOYS 
ALLOY-214X 

See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 

See CHROMIUM ALLOYS 
ALLOY-60T 

See TITANIUM BASE ALLOYS 
ALLOY-79NM 

See NICKEL BASE ALLOYS 
ALLOY-GE 

See COPPER ALLOYS 

SILVER ALLOYS 

ALLOY-GMR-235 

See NICKEL BASE ALLOYS 
ALLOY-HD-8077 

See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 

See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 

See NICKEL BASE ALLOYS 
ALLOY-M-252 

See NICKEL BASE ALLOYS 
ALLOY-MA-754 

See NICKEL BASE ALLOYS 
ALLOY-MA-956 

See IRON BASE ALLOYS 
ALLOY-MM-0011 

See NICKEL BASE ALLOYS 
ALLOY-NISOCR22FE18MO9 

Creep-fatigue interaction property of a nickel-base heat- 
resistant alloy Hastelloy XR in simulated HTGR helium gas 
environment, 19:9701 (R;JP) 

Evaluation of the same heat Hastelloy XR as the material used 
for high-temperature components of the High-Temperature 
Engineering Test Reactor, 2: Evaluation of short-time strength 
properties for base metal, 19:9702 (R;JP;In Japanese) 

ALLOY-NI76CR15FE8 
Examples of expertizing methodologies for localized corrosion 
in nuclear power plants, 19:8761 (R;FR;In French) 
ALLOY-VTZ-1 
See TITANIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-4 

Behaviour of CANDU fuel during a high-temperature transient, 
19:8946 (RA;CA) 

Behaviour under water corrosion of Zry-4 and alloy Zr-2.5%Nb, 
19:9652 (I;AR;In English, Spanish) 

Effects of texture and microstructure on the mechanical proper- 
ties of heat-treated Zircaloy-4, 19:9654 (RA;CA) 

Morphological and microstructural characterization of the oxide 
grown hydrothermally on Zry-4 and Zr-2.5%Nb, 19:9651 
(l;AR;In English, Spanish) 

Tensions relaxation in Zircaloy-4, 19:9647 (IA;AR;In Spanish) 

ALLOYS 
See also ALUMINIUM ALLOYS 
BISMUTH ALLOYS 
BORON ALLOYS 
CESIUM ALLOYS 


ALUMINIUM 23 


CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
GALLIUM ALLOYS 

HEAT RESISTING ALLOYS 
INCOLOY ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 

LEAD ALLOYS 

LITHIUM ALLOYS 
MAGNESIUM ALLOYS 
NICKEL ALLOYS 

NIOBIUM ALLOYS 
SILICON ALLOYS 

SILVER ALLOYS 

SODIUM ALLOYS 
TANTALUM ALLOYS 

TIN ALLOYS 

TITANIUM ALLOYS 

ZINC ALLOYS 

The new Metals and Alloys Indexes — Search Manual: A phase 
diagram research tool, 19:9634 (R;US) 

ALPHA REACTIONS 

Puzzling shelf-like behaviour of fission cross section in proton 
and alpha-particle induced fission of uranium in extreme sub- 
barrier energy region, 19:10850 (IA;RU;In Russian, English) 

ALPHA SOURCES 

LRAD, semiconductor, and other radiation detectors applied to 
environmental monitoring for alpha and beta contamination, 
19:10382 (R;US) 

ALPHA-BEARING WASTES 

Combustion behavior of spent solvent in a submerged combus- 
tion process, 19:8296 (R;JP;In Japanese) 

Effectiveness of processes applied to the remediation of mixed 
transuranic wastes: Foreign trip report, September 28— 
October 16, 1993, 19:8392 (R;US) 

Expert judgment on markers to deter inadvertent human intru- 
sion into the Waste Isolation Pilot Plant, 19:8335 (R;US) 

Human intrusion in geologic disposal, 19:8341 (R;US) 

Management of transuranics using the Integral Fast Reactor 
(IFR) fuel cycle, 19:8965 (R;US) 

Preliminary identification of potentially disruptive scenarios at 
the Greater Confinement Disposal Facility, Area 5 of the 
Nevada Test Site, 19:8342 (R;US) 

ALTERNATORS 
In-depth vibratory study of the outercover of a generator in a nu- 
clear plant, 19:8790 (R;FR;In French) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

»SR in metals with crystal defects, 19:10940 (IA;RU;In Russian) 

Analysis of radiation-induced defects in metals and semicon- 
ductors by the positron annihilation technique, 19:11013 
(IA;RU;In Russian) 

Effect of nickel ion implantation modes on composition of alu- 
minium surface layers, 19:10999 (IA;RU;In Russian) 

Expandable pattern casting research: Phase 2, Final report, Oc- 
tober 1, 1990—March 31, 1993, 19:9642 (R;US) 

First principles pseudopotential calculations on aluminum and 
aluminum alloys, 19:9636 (R;US) 

Non-chromate tale conversion coatings for aluminum, 19:9714 
(R;US) 

Polarization properties and the Al, Si, SiOz stopping power, 
19:10983 (IA;RU;In Russian) 

Recuperative crucible furnace for aluminium melting: Installa- 
tion and evaluation in a die-casting foundry, 19:9586 (R;DK;In 
Swedish) 

Underground storage tanks/efficient separations accomplish- 
ments, 19:8242 (R;US) 

ALUMINIUM 23 

Extension of the T, = —3/2, A = 4n+ 1 series of beta-delayed 
proton emitters to Se and 7°Sr, and low energy beta- 
delayed prema emission from the Tz, = —3/2, A= 4n +3 
nucleus *°Al, 19:10816 (R;US) 
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ALUMINIUM 24 

Extension of the T, = —3/2, A = 4n + 1 series of beta-delayed 
proton emitters to ®Se and 7°Sr, and low energy beta- 
delayed pete emission from the Tz, = —3/2, A = 4n +3 
nucleus “Al, 19:10816 (R;US) 

ALUMINIUM 27 TARGET 

Dynamics of the multifragmentation, 19:10833 (R;DE;In German) 

Production of neutral pions in the heavy-ion reactions 350 
MeV/u 2°Ne + ?7Al and 1 GeV/u “Ar + “Ca, 19:10843 
(R;DE;In German) 

Radiochemical studies on the neutron- and proton-induced 7Be 
emission at energies up to 100 MeV, 19:10879 (R;DE) 

ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 

4f heavy fermion photoelectron spectra do not exhibit the Kondo 
scale, 19:10962 (R;US) 

Study of nucleation and growth in Al-Zn alloys using TEM, 
19:9639 (R;US) 

The influence of transmutation, void swelling, and flux/spectra 
uncertainties on the electrical properties of copper and copper 
alloys, 19:9712 (R;US) 

ALUMINIUM ARSENIDES 

High-performance GaAs/AlGaAs optical phase modulators for 
microwave/photonic integrated circuits, 19:10046 (R;US) 

lon damage studies in GaAs/Alp ¢Gao 4As/GaAs heterostruc- 
tures, 19:9756 (R;US) 

Strain relaxation and surface roughness as a function of growth 
temperature in linearly graded In,Al;_,As (x=0.05 to 0. 25) 
buffers, 19:9789 (R;US) 

Structural characterization of semiconductor heterostructures by 
atomic resolution Z-contrast imaging at 300kV, 19:9762 (R;US) 

ALUMINIUM BASE ALLOYS 

Development of JAERI material performance database (JMPD) 
and examples of its utilization, 19:11391 (R;JP) 

First principles pseudopotential calculations on aluminum and 
aluminum alloys, 19:9636 (R;US) 

Incommensurate magnetic order in UNi2Als, 19:9637 (R;US) 

Influence of technological parameters of welding with stabilized 
arc on efficiency of oxide film sputtering on aluminium alloy 
surface, 19:9694 (IA;RU;In Russian) 

Peculiarities of stress relaxation in Al-Mg -Sc alloy under cyclic 
electron irradiation, 19:9682 (IA;RU;In Russian) 

Resonant ultrasound spectroscopy for elastic constant mea- 
surements, 19:9708 (R;US) 

Stress relaxation under cyclic electron irradiation, 19:9681 
(IA;RU;In Russian) 

ALUMINIUM NITRIDES 

Effect of fiber coating on mechanical properties of Nicalon fibers 

and Nicalon-fiber/SiC matrix composites, 19:9755 (R;US) 
ALUMINIUM OXIDES 

Corrosion performance of materials for advanced combustion 
systems, 19:8657 (R;US) 

Effect of fiber coating on mechanical properties of Nicalon fibers 
and Nicalon-fiber/SiC matrix composites, 19:9755 (R;US) 

Fatigue strength of AlbO; and Si3N, ceramics, 19:9740 
(R;DE;In German) 

lonic conduction mechanisms in CaF, and CaF2-Al,O, 
nanocomposite films on AlpO3 substrates, 19:9757 (R;US) 

Materials support for HITAF, 19:8662 (RA;US) 

Oriented Si and Ge nanocrystals formed in AlzO3 by ion implan- 
tation and annealing, 19:9759 (R;US) 

Superplasticity in fine-grained ceramics: Final report, 1 July 
1993-31 December 1993, 19:9802 (R;US) 

[Aluminum coordination and active sites on aluminas, Y-zeolites 
and pillared layered silicates]: Progress report, 19:9861 (R;US) 

ALUMINUM 
See ALUMINIUM 
AMERICIUM 

The distribution and remobilisation of plutonium and americium in 

estuaries of the eastern Irish Sea: a review, 19:10428 (R;GB) 
AMERICIUM 241 


A high rate, low noise, x-ray silicon strip detector system, 
19:10188 (R;US) 
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Rocky Flats Plant Site Environmental Report for 1992, 19:10395 
(R;US) 

AMERICIUM HYDROXIDES 

Synthesis of crystalline americium hydroxide, Am(OH)s3, and de- 
termination of its enthalpy of formation; estimation of the 
solubility-product constants of actinide(Ill) hydroxides, 
19:9894 (R;US) 

AMERICIUM ISOTOPES 

See also AMERICIUM 241 

Measurement of charge radii and electromagnetic moments of 
heavy nuclei by laser spectroscopy methods, 19:10790 
(IA;RU;In Russian, English) 

AMERICIUM PHOSPHIDES 
See PHOSPHIDES 
AMES WET OXIDATION PROCESS 
See DESULFURIZATION 
AMINO ALCOHOLS 
See ALCOHOLS 
AMISOL PROCESS 
See DESULFURIZATION 
AMMONIA 
Development of ceramic membrane reactors for high tempera- 
ture gas cleanup: Final report, 19:8002 (R;US) 
AMMONIA FUEL CELLS 
Small scale AFC technology, 19:9337 (RA;US) 
AMMONIUM CHLORIDES 

Toxicity evaluation and hazard review Cold Smoke, 19:10615 
(R;US) 

AMMONIUM HYDROXIDES 

Toxicity evaluation and hazard review Cold Smoke, 19:10615 
(R;US) 

AMMUNITION 

Feasibility report: Autonomous docking for the modular artillery 
ammunition delivery system, 19:10222 (R;US) 

Predictive modelling of adhesive joint deterioration and ni- 
troester migration in the M829 APFSDS kinetic energy round, 
19:10231 (R;US) 

AMOCO CBA PROCESS 
See DESULFURIZATION 
AMOCO SULFUR RECOVERY PROCESS 
See DESULFURIZATION 
ANADROMOUS FISHES 
See also SALMON 
STRIPED BASS 

Augmented fish health monitoring in Idaho: Annual report 1992, 

19:10500 (R;US) 
ANALOG-TO-DIGITAL CONVERTERS 
Polynomial modeling of analog-to-digital converters, 19:10052 
(R;US) 
Recent results from testing fast ADCs, 19:10115 (R;US) 
ANALYSIS (THERMAL) 

See THERMAL ANALYSIS 
ANAPHASE 

See MITOSIS 
ANHARMONIC OSCILLATORS 

Exact solutions to operator differential equations, 19:10626 
(R;US) 

ANIMAL CELLS 

High resolution three dimensional microscopy of biological 
microstructures using zone plate lenses with x-ray laser illumi- 
nation, 19:10450 (R;US) 

ANIMALS 
See also DOMESTIC ANIMALS 
WILD ANIMALS 

Consequences of the Chernobyl accident in Styria, 19:10396 

(R;AT;In German) 
ANODES 

A novel anode system for the direct methanol fuel cell, 19:9442 
(RA;US) 

Direct internal reforming in SOFC anodes: Modeling analysis, 
19:9435 (RA;US) 

Improved production methods for YSZ electrolyte and Ni-YSZ 
anode for SOFC, 19:9363 (RA;US) 





ANTIPROTONIC ATOMS 

See HADRONIC ATOMS 
ANTIPROTONS 

Antiproton channeling, 19:10970 (IA;RU;In Russian) 
APARTMENT BUILDINGS 

Banevaenget by the railway: Urban ecological presentation 
(Denmark), 19:9489 (R;DK;in Danish) 

Development of a coal water slurry fired commercial scale 
space heating system, 19:10028 (RA;US) 

APPALACHIAN BASIN 

Examples from the atlas of major Applachian Gas Plays, 

19:8146 (R;US) 
APPLIANCES 

See also WATER HEATERS 

Technical support document: Energy efficiency standards for 
consumer products: Room air conditioners, water heaters, di- 
rect heating equipment, mobile home furnaces, kitchen 
ranges and ovens, pool heaters, fluorescent lamp ballasts 
and television sets: Volume 1, Methodology, 19:9479 (R;US) 

Technical support document: Energy efficiency standards for 
consumer products: Room air conditioners, water heaters, di- 
rect heating equipment, mobile home furnaces, kitchen ranges 
and ovens, pool heaters, fluorescent lamp ballasts and televi- 
sion sets: Volume 2, Fluorescent lamp ballasts, television sets, 
room air conditioners, and kitchen ranges and, 19:9480 (R;US) 

APPLICATORS (RADIOTHERAPY) 

See RADIATION SOURCES 
APPRAISAL 

See COST ESTIMATION 
APS STORAGE RING 

See ADVANCED PHOTON SOURCE 
AQUACLAUS PROCESS 

See DESULFURIZATION 
AQUATIC ECOSYSTEMS 

Characterization of elements in marine organisms, 19:10588 
(RA;JP;In Japanese) 

Proposed radiobiological: Ecological survey of the Columbia 
River, 19:10432 (R;US) 

Second report on the Oak Ridge Y-12 Plant Biological Monitor- 
ing and Abatement Program for East Fork Poplar Creek, 
19:8387 (R;US) 

Some topics on radioecological research in marine environ- 
ment, 19:10439 (RA;JP;In Japanese) 

Waterfowl of the Savannah River Plant: Comprehensive cooling 
water study: Final report, 19:9079 (R;US) 

AQUATIC ORGANISMS 

See also FISHES 

MOLLUSCS 

Chromosome mutagenesis in populations of aquatic biota in the 
Black Sea, Aegean Sea and Danube and Dnieper rivers, 
1986-1989, 19:8818 (RA;XE) 

AQUEOUS CARBONATE PROCESS 

See DESULFURIZATION 

AQUEOUS SOLUTIONS 

The temperature dependence of g-values for aqueous solutions 
irradiated with a 23 MeV @H* beam, 19:9892 (R;CA) 

Travel to France to attend the International Assoc. for the prop- 
erties of water substance: Foreign trip report, August 28, 
1993—September 22, 1993, 19:9884 (R;US) 

AQUIFERS 

A multi-region approach to modeling subsurface flow, 19:10330 
(RA;CA) 

Hydrogeology of the 100-N Area, Hanford Site, Washington, 
19:10412 (R;US) 

ARC WELDING 

See also GAS METAL-ARC WELDING 

Design of module complexes for automatic arc welding, 19:9695 
(IA;RU;In Russian) 

Trends in development of semi-automatic welding machines with 
pulsed type feeding mechanisms, 19:9943 (IA;RU;In Russian) 

ARCHAEOLOGICAL SITES 
The HIPROTECT system, 19:9973 (R;US) 


AROMATICS 


ARCHAEOLOGICAL SPECIMENS 

6'3C and '4C reservoir effects in the Baltic, 8,000 to 2,000 B, 
19:9839 (IA;DK) 

INAA applications to archaeological artifacts of the Early Con- 
tact period (1600-1650) from the Eastern Subarctic of North 
America, 19:9837 (IA;DK) 

Non-destructive analysis of thirteen antiquities by the energy 
dispersive x-ray fluorescence (EDXRF) method and their brief 
description with emphasis on iconographic and epigraphic as- 
pects, 19:9841 (IA;DK) 

Radiocarbon dating of iron, 19:9840 (IA;DK) 

Subsistence and nutritional stress in subneolithic skeletal popu- 
lation from the Aaland islands: An analysis of stable carbon 
isotopes and pathological traits, 19:9835 (lA;DK) 

The sixth Nordic conference on the application of scientific 
methods in archaeology: Abstracts, 19:9832 (I;DK) 

X-ray fluorescence analysis of burial-degraded textiles, 19:9838 
(IA;DK) 

ARCTIC REGIONS 

Polar sunrise experiment 1992, 19:10297 (IA;DE;in German) 
ARGENTINE ORGANIZATIONS 

AFA’s annals. V. 2, 19:11315 (l;AR;in Spanish) 
ARGON 40 REACTIONS 

Production of neutral pions in the heavy-ion reactions 350 
MeV/u 2°Ne + 27Al and 1 GeV/u 4°Ar + “Ca, 19:10843 
(R;DE;In German) 

ARGON 40 TARGET 

Experiments on the nuclear fragmentation and on the produc- 
tion of radioactive beams for direct reactions, 19:10834 
(R;DE;In German) 

ARGON IONS 
Optical field ionization of atoms and ions using ultrashort laser 
pulses, 19:10930 (R;US) 
ARGON METHOD 
See ISOTOPE DATING 
ARMATURES 

Transition Armature Study: Progress report No. 4, February 1— 
March 31, 1992, 19:10131 (R;US) 

Transition armature technology project: Progress report No. 1, 
June 1—July 31, 1991, 19:10129 (R;US) 

Transition armature technology: Progress report No. 2, August 
1—September 30, 1991, 19:10130 (R;US) 

ARMS 

Applications of the longkrange alpha detector for site- 

characterization technology, 19:10187 (R;US) 
ARMS CONTROL 

Collaborative human-machine nuclear non-proliferation analy- 
sis, 19:9625 (R;US) 

Manual for national implementation of the Chemical Weapons 
Convention, 19:9620 (R;US) 

Missile launch detection electric field perturbation experiment: 
Final report, 19:9627 (R;US) 

Overview of the Chemical Weapons Convention, 19:9624 (R;US) 

The importance of domestic law to international arms control, 
19:9623 (R;US) 

ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Substances labelled in metabolically stable positions: Inactive 
experiments for the synthesis of ''C-ring-labelled aromatics, 
19:9897 (IA;DE) 

Use of solid waste for chemical stabilization: Adsorption 
isotherms and 'SC solid-state NMR study of hazardous or- 
ganic compounds sorbed on coal fly ash, 19:8721 (R;US) 
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AROMATICS 


[Mechanism of hydrogen incorporation in coal liquefaction]: 
Ninth [quarterly] progress report, [July-September 1993], 
19:9866 (R;US) 

ARRAY PROCESSORS 

Early experiences with the IBM SP1 and the high-performance 

switch, 19:11326 (R;US) 
ARSENATES 

Inorganic materis for anomalous-dispersion phase-matched 
second harmonic generation: Rubidium titanyl arsenate iso- 
morphs, RbJ[Ti; _2,LnxNb,JOAsO,, 19:9800 (R;US) 

ARSENIC 
Grand Junction Projects Office site environmental report for cal- 
endar year 1992, 19:8394 (R;US) 
ART OBJECTS 
See CULTURAL OBJECTS 
ARTHUR D LITTLE COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 
ARTIFICIAL INTELLIGENCE 

Travel to France to participate in a workshop on “Artificial 
Intelligence and Genome”: Foreign trip report, August 28— 
September 3, 1993, 19:10454 (R;US) 

AS RECYCLING PROCESS 

See DESULFURIZATION 
ASH SEPARATORS 

See INERTIAL SEPARATORS 
ASHES 

See also FLY ASH 

Combustion characterization of the blend of plant coal and re- 
covered coal fines: Final technical report, September 1, 
1991—August 31, 1992, 19:8099 (R;US) 

Coolside waste management research: Quarterly report, July 1, 
1993-—September 30, 1993, 19:9525 (R;US) 

Cooperative research on the combustion characteristics of 
cofired desulfurized Illinois coal and char with natural gas: Fi- 
nal technical report, September 1, 1991—August 31, 1992, 
19:8078 (R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly progress report, July-September 1993, 19:8061 
(R;US) 

Fundamental mechanisms in flue gas conditioning: Quarterly 
report, July 1992—September 1993, 19:8046 (R;US) 

Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 2, 1 July 1993— 
30 September 1993, 19:8055 (R;US) 

Quantitative microstructural characterization of ash deposits 
from pulverized-coal-fired boilers, 19:8058 (RA;US) 

Recent progress in the use of synchrotron radiation for the anal- 
ysis of coal combustion products, 19:8709 (RA;US) 

ASSE SALT MINE 

Radiological protection and environmental monitoring in the 
area of the Asse mine: Annual report 1992, 19:8285 (R;DE;In 
German) 

Radiological protection and environmental monitoring in the 
area of the Asse mine. Annual report 1990, 19:8283 (R;DE;In 
German) 

Thermal simulation of storage in TSS-Galleries, 
(R;ES;In Spanish) 

ASTATINE ADDITIONS 

See ALLOYS 

ASTEROIDS 

Autonomous tracking and exposure control during an asteroid 

flyby, 19:10655 (R;US) 
ATF TORSATRON 

Application of microwave reflectometry to stability and turbu- 
lence in stellarators, 19:11193 (IA;XA) 

Configuration control and modulation experiments using long- 
pulse ECH discharges in the ATF torsatron, 19:11247 (IA;XA) 

Edge fluctuations in the ATF torsatron, 19:11146 (IA;XA) 

First results from the ATF Heavy lon Beam Probe, 19:11134 
(IA;XA) 

Fluctuations and transport in low-collisionality plasmas in the 
ATF torsatron, 19:11144 (IA;XA) 

lon confinement in the advanced toroidal facility, 19:11123 (IA;XA) 

Overview of the ATF program, 19:11119 (IA;XA) 


19:8275 
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Plasma potential and electric field investigations in ATF, 
19:11145 (IA;XA) 

Probability of particle 
19:11135 (IA;XA) 

ATLANTIC OCEAN 

See also NORTH SEA 

Naturally occurring continental materials in the atmosphere over 
the north atlantic ocean, 19:10294 (IA;iL) 

ATMOSPHERIC CHEMISTRY 

Measurements of atmospheric trace gas concentrations during 

the field campaign in Juelich 1988, 19:10306 (R;DE) 
ATMOSPHERIC CIRCULATION 

Progress report on research and development work in 1991, In- 
stitute for Meteorology and Climate Research, 19:10310 
(1;DE;In German) 

ATOM-MOLECULE COLLISIONS 

Modern integral equation techniques for quantum reactive scat- 

tering theory, 19:10923 (R;US) 
ATOMIC BEAM SOURCES 

[Surface structure and stereochemical properties of self- 
assembled monolayer materials]: [Progress report], 19:9864 
(R;US) 

ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC ENERGY 

See NUCLEAR ENERGY 
ATOMIC ENERGY OF CANADA LTD 

See also CHALK RIVER NUCLEAR LABS 

Eastern Europe initiatives, 19:8997 (IA;CA) 

Popularizing the people’s power on the prairies, 19:9238 (IA;CA) 

ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS 

Magnetic susceptibility of functional groups, 19:10910 (IA;AR;In 
Spanish) 

Optimization of parameters for the extended Hueckel method 
starting from ab-initio atomic calculations, 19:10912 (IA;AR;In 
Spanish) 

ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMICS INTERNATIONAL AQUEOUS CARBONATE PROCESS 
See DESULFURIZATION 
ATTITUDES OF THE PUBLIC 
See PUBLIC OPINION 
AUSTENITIC STEELS 
See also STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
STEEL-CR18NI10TI 
STEEL-CR19NI10 

Metallographic studies with ion-implanted surface layers. 
interlaboratory project on ‘lon implantation for tribological ap- 
plications’: Final report, 19:9656 (R;DE;in German) 

Phase composition of EhK 990-ID steel, 19:9687 (IA;RU;In Rus- 
sian) 

Promising austenitic high-strength steel for critical components 
of NPP, 19:9673 (IA;RU;In Russian) 

Structural forced recombination and metal swelling, 19:9659 
(IA;RU;in Russian) 

AUTOMOBILE EFFICIENCY STANDARDS 

See AUTOMOBILES 

AUTOMOBILES 

Investigation of the technology development status of alternate 
fuel vehicles, 19:9618 (I;JP;In Japanese) 

Proceedings of the 1993 Windsor Workshop on Alternative Fu- 
els, 19:9612 (R;US) 

Process analysis: Hydrogen from methanol and its application 
in fuel cells for automobiles, 19:8490 (R;DE;In German) 

Recovery of recyclable materials from shredder residue, 
19:9518 (R;US) 

Technical analysis of alternative fueled vehicles, 19:9619 (I;JP) 

The Effect of surface morphology on the friction of Electrogalva- 
nized sheet steel in forming processes, 19:9711 (R;US) 


collissionless _ trapping/detrapping, 





The motor fuel consumption of automobiles in France, 19:8122 
(R;FR;in French) 

The motor fuel consumption of automobiles in France, 19:8123 
(R;FR;In French) 

Travel to Germany and Switzerland to attend the ISATA confer- 
ences on automative materials and alternative fuel vehicles: 
Foreign trip report, September 10-23, 1993, 19:9517 (R;US) 

AUTOMOTIVE ACCESSORIES 
Monitoring and promotion of pyrolysis plant, 19:8513 (1A;GB) 
AUTORADIOGRAPHY 

Application of an image processing software for quantitative au- 

toradiography, 19:11387 (IA;DE) 
AUXILIARY WATER SYSTEMS 
Natural convection in a non insulated horizontal pipe, 19:8757 
(R;FR) 
AVERAGE MAGNETIC WELL 
See MINIMUM AVERAGE-B CONFIGURATIONS 
AVG PROCESS 
See COAL GASIFICATION 


B MESONS 
See also B NEUTRAL MESONS 
B lifetimes at CDF, 19:10730 (R;US) 
B NEUTRAL MESONS 
Study of B°-B° mixing in DO, 19:10727 (R;US) 
BACKGROUND RADIATION 
Muon background in a 1.0-TeV linear collider, 19:10128 (R;US) 
BACON 
See MEAT 
BACTERIA 
See also CLOSTRIDIUM 
METHANOTROPHIC BACTERIA 
RHODOSPIRILLUM 
Growth kinetics and lyophilisation characteristics of a mixed 


population of phenol-degrading bacteria, 19:10458 (R;DE;In 
German) 


One carbon metabolism in anaerobic bacteria: Regulation of 
carbon and electron flow during organic acid production, 
19:10456 (R;US) 

Test of electron beam technology on Savannah River Labora- 
tory low-activity aqueous waste for destruction of benzene, 
benzene derivatives, and bacteria, 19:8372 (R;US) 

BAGHOUSES 

Pulse-jet baghouse performance improvement, 19:8705 (RA;US) 
BALANCE (ENERGY) 

See ENERGY BALANCE 
BALLISTIC MISSILE DEFENSE 

BMDO: New Mexico Technology Transfer Demonstration 
Project: Interim final report, 19:9225 (R;US) 

BALLOONING INSTABILITY 

Global internal MHD mode analysis of stellarators and W7-X ap- 
plication, 19:11191 (IA;XA) 

Plasma pressure anisotropy effect on ideal MHD-modes in stel- 
larator type traps, 19:11202 (RA;XA) 

BALTIC SEA 

Investigation and assessment of the atmospheric input in the 

framework of PARCOM (North Sea) and HELCOM (Baltic 


Sea). Partial report: Input of organic trace substances, 
19:10289 (R;DE;In German) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 
Monticello Mill Tailings Site environmental report for calendar 
year 1992, 19:8393 (R;US) 
BARIUM OXIDES 
Butterfly and scaling law in YBazCu,Og, 19:9734 (R;US) 
Controlled microstructure formation by rapid solidification and 
subsequent oxidation of the metallic precursor alloy Y-Ba-Cu 


to Y;BazCu307_, in a continuous process: Final report, 
19:9731 (R;DE;In German) 


BELT CONVEYORS 


Impurities and conductivity in a D-wave superconductor, 
19:11031 (R;US) 

Monocrystal growing and characterization of high-T. supercon- 
ductors, 19:9733 (R;DE;In German) 

On the nature of striae in strontium barium niobate, 19:9727 
(R;US) 

Synthesis and characterization of protonic conductors, 19:9433 
(RA;US) 

Thin film production of ceramic high-T,-superconductors (tar- 
gets): Final report, 19:9730 (R;DE;In German) 

BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BATTELLE PACIFIC NORTHWEST LABORATORIES 

Fort Stewart integrated resource assessment: Volume 3: Re- 
source assessment, 19:9499 (R;US) 

Travel to the Netherlands to visit RIVM, the National Institute for 
Public Health and Environmental Protection: Foreign trip re- 
port, September 4, 1993—October 17, 1993, 19:9523 (R;US) 

BATTERIES (ELECTRIC) 

See ELECTRIC BATTERIES 
BCR PROCESS 

See COAL GASIFICATION 
BEAM BENDING MAGNETS 

Fabrication of a prototype dipole for the SSC Low Energy 
Booster, 19:10126 (R;US) 

BEAM BUNCHERS 

Measurement of multi-bunch transfer functions using time- 

domain data and Fourier analysis, 19:10127 (R;US) 
BEAM INJECTION HEATING 

Efficiency of neutral beam injection in the URAGAN-2M and 
URAGAN-SM torsatrons, 19:11159 (IA;XA) 

NBI optimisation studies for TJ-il helical axis stellarator, 
19:11160 (IA;XA) 

BEAM MONITORS 

A transmission-loss monitor 
19:10124 (R;US) 

PA1317(L13): A linac BPM Calibration Program, 19:10101 
(R;US) 

BEAM OPTICS 
Symplectic methods in circular accelerators, 19:10139 (R;US) 
BEAM SEPARATORS 

Gas-filled magnetic separator of nuclear reaction products on a 

heavy-in beam, 19:10114 (IA;RU;In Russian, English) 
BEAM TRANSPORT 

Nuclear reaction analysis of hydrogen in SSC beam pipe materi- 

als, 19:10086 (R;US) 
BEAUTY MESONS 

A study of the beauty mesons oscillations by analysis of their 
time evolution with the Delphi detector at LEP, 19:10750 
(R;FR;In French) 

Evidence for the anti B,° meson in Z° decays at the ALEPH de- 
tector, 19:10759 (R;DE;In German) 

Testing the electroweak Standard Model through the study of 
beauty with ALEPH, 19:10704 (R;FR;In French) 

BEAUTY PARTICLES 
See also BMESONS 
BEAUTY MESONS 

A tevatron collider beauty factory: [Final report, 1980-1992], 
19:10158 (R;US) 

Direct bb production in pp collisions at \/s = 1.8 TeV, 19:10715 
(R;US) 

BEECH TREES 
Analysis on forest decline classification of the beech using air- 
borne multispectral scanner data, 19:10607 (R;DE;in German) 
BEEF 
See MEAT 
BELGIAN REACTOR 3 
See BR-3 REACTOR 
BELT CONVEYORS 

Confined, granular flows induced by identical, parallel, vibrating 
boundaries: Quarterly progress report, January 1, 1993— 
March 31, 1993, 19:11336 (R;US) 


using current transformers, 
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BENCHMARKS 


BENCHMARKS 
Benchmark study on the computational model in the accelerator 
based transmutation simulation code, 19:8326 (IA;CH) 
BENTONITE 
Industrial characterization and validation of clay materials like 
engineering barrier, 19:8273 (R;ES;In Spanish) 
Modelling bentonite pore waters for the Swiss high-level ra- 
dioactive waste repository, 19:9886 (R;CH) 
The bentonite industry in North America: Suppliers, reserves, 
processing capacity and products, 19:8991 (R;CA) 
BENZENE 
Task technical plan: 
19:8370 (R;US) 
Test of electron beam technology on Savannah River Labora- 
tory low-activity aqueous waste for destruction of benzene, 
benzene derivatives, and bacteria, 19:8372 (R;US) 
BERKELEY BEVALAC 
See BEVALAC 
BERKELIUM ADDITIONS 
See ALLOYS 
BERYLLIUM 
Electrochemical iron generation: The ideal process for simulta- 
neous removal of heavy metals from contaminated 
groundwater, 19:10333 (R;US) 
Rocky Flats Plant Site Environmental Report for 1992, 19:10395 
(R;US) 
BERYLLIUM 9 TARGET 
Production cross sections and momentum distributions of the 
projectile fragments of a 500 MeV/u ®Kr beam, 19:10836 
(R;DE;In German) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 
See FOKKER-PLANCK EQUATION 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA SOURCES 
LRAD, semiconductor, and other radiation detectors applied to 
environmental monitoring for alpha and beta contamination, 
19:10382 (R;US) 
BETA-DELAYED NEUTRONS 
Importance of delayed neutrons in nuclear research, 19:9005 
(R;IN) 
BEVALAC 
The Bevalac accelerator., 19:10072 (IA;MX;In Spanish) 
BEVERAGE INDUSTRY 
Achieving energy efficiency in the maltings industry, 19:9579 
(1;GB) 
Small breweries, 19:9574 (R;GB) 
BGO DETECTORS 
Evaluation of bismuth germanate detectors, 19:8437 (R;US) 
BIBLIS REACTOR 
See BIBLIS-1 REACTOR 
BIBLIS-1 REACTOR 
Decommissioning costs of light water nuclear power plants in 
Germany from 1977 to date, 19:8993 (R;XE) 
BIKINI 
A dose assessment for a U.S. nuclear test site — Bikini Atoll, 
19:10606 (R;US) 
BIOCENOSES 
See ECOSYSTEMS 
BIOCONVERSION 
Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report: July 1, 1993— 
September 30, 1993, 19:8501 (R;US) 
Bioconversion of coal-derived synthesis gas to liquid fuels: An- 
nual report, September 29, 1992—September 28, 1993, 
19:8042 (R;US) 
Biological conversion of synthesis gas: 
conditions/scale-up, 19:8505 (R;US) 
Theoretical aspects of thermal processing of biomass, 19:8509 
(IA;GB) 
BIOGAS 
See METHANE 
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DWPF air permitdispersion modeling, 


Limiting 


ERA Vol. 19, No. 4 


BIOGAS PROCESS 
Financing landfill gas projects, 19:8542 (lA;GB) 
Power generation from landfill gas workshop discussion of Ses- 
sion 1, 19:8541 (IA;GB) 
Power generation from landfill gas workshop discussion of Ses- 
sion 3, 19:8528 (IA;GB) 
Power generation from landfill gas: Proceedings, 19:8561 (1;GB) 
Power production pollution prevention, 19:8552 (IA;GB) 
The Department of Energy's involvement with power generation 
from landfill gas, 19:8562 (IA;GB) 
The fate of gaseous trace components within landfill gas and 
utilisation systems, 19:8526 (IA;GB) 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL INDICATORS 
Clover as biological indicator for ambient ozone in Sweden, 
19:10378 (R;SE;In Swedish) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL SHIELDING 
Guide to beamline radiation shielding design at the Advanced 
Photon Source, 19:10133 (R;US) 
BIOLOGICAL SHIELDS 
Leakage from biological shield cooling systems, 19:8911 (IA;CA) 
BIOLOGY 
See also GENETICS 
Annual report and summaries of FY 1993 activities: Division of 
Energy Biosciences, 19:10446 (R;US) 
Catalog of Research Abstracts, 1993: Partnership opportunities 
at Lawrence Berkeley Laboratory, 19:10623 (R;US) 
BIOMASS 
Aerosol Wastes 
Airborne measurements of aerosol emission characteristics and 
regional distribution of aerosols from biomass burning in 
southern Africa during STARE/SAFARI 92, 19:8556 (1A;IL) 
Bioconversion 
The European Commission’s view of non-wood energy crops, 
19:8495 (IA;GB) 
The potential for biodiesel production in the UK, 19:8539 (IA;GB) 
Biothermgas Process 
Theoretical aspects of thermal processing of biomass, 19:8509 
(IA;GB) 
Combustion 
Impact of biomass burning on the atmosphere, 19:8560 (R;US) 
Implementation of small-scale biomass energy technologies, 
19:8512 (IA;GB) 
Combustion Products 
Biomass burning as a source of Greenhouse and sulfur gases in 
southeast Asia, 19:8554 (IA;IL) 
Effect of smoke particles on cloud micro physics and reflectance 
in the Amazon, 19:8557 (IA;IL) 
Emission from the combustion of biomass on a global scale: 
Progress in temporal and spatial modelling, 19:9213 (IA;IL) 
Ground based monitoring network of aerosol emissions from 
biomass burning in Brazil, 19:8553 (1A;IL) 
Trace gas emission from biomass burning in tropical Australian 
Savannas, 19:8555 (IA;IL) 
Conversion 
Low cost materials of construction for biological processes: Pro- 
ceedings, 19:8523 (R;US) 
Environmental Effects 
Effect of smoke particles on cloud micro physics and reflectance 
in the Amazon, 19:8557 (IA;IL) 
Environmental impacts 
Atmospheric impacts from biomass burning, 19:9208 (IA;IL) 
Impact on the global Troposphere of biomass burning and an- 
thropogenic emissions, 19:9214 (IA;IL) 
Gasification 
An international review of thermochemical biomass conversion 
activities, 19:8508 (1A;GB) 
Development of a catalytic system for gasification of wet bio- 
mass, 19:8525 (R;US) 
Engine technology for gasification, 19:8531 (l1A;GB) 





Implementation of small-scale biomass energy technologies, 
19:8512 (IA;GB) 
Thermochemical processing of biofuels workshop questions and 
discussion following morning session, 19:8511 (IA;GB) 
Global Aspects 
Emission from the combustion of biomass on a global scale: 
Progress in temporal and spatial modelling, 19:9213 (IA;IL) 
Liquefaction 
An international review of thermochemical biomass conversion 
activities, 19:8508 (IA;GB) 
Physical Properties 
Impact study on the use of biomass-derived fuels in gas tur- 
bines for power generation, 19:8529 (R;US) 
Poliution Sources 
Fire, biogenic soil emissions and the IGAC global emissions in- 
ventory biomass burning, 19:9212 (IA;IL) 
Power Generation 
Power generation from biomass in an integrated gasification 
combined cycle, 19:8510 (IA;GB) 
Thermochemical processing of biofuels workshop open forum, 
19:8515 (1A;GB) 
Pyrolysis 
An international review of thermochemical biomass conversion 
activities, 19:8508 (IA;GB) 
Research Programs 
Annual report and summaries of FY 1993 activities: Division of 
Energy Biosciences, 19:10446 (R;US) 
Thermochemical Processes 
Status of the DEn programme on thermochemical processing of 
biofuels, 19:8507 (IA;GB) 
Thermochemical processing of biofuels: Proceedings, 19:8506 
(1;GB) 
BIOMASS CONVERSION PLANTS 
Biomass gasifier/MCFC plants — performance perspectives, 
19:9318 (RA;US) 


Implementation of small-scale biomass energy technologies, 
19:8512 (IA;GB) 
Management of household wastes, that have been sorted at the 


source, at Sinding biomass conversion plant, 
(R;DK;In Danish) 
BIOMASS PLANTATIONS 
Arable crops for fuels: Proceedings, 19:8492 (1;GB) 
Economic and environmental considerations of biomass fuels, 
19:8550 (1A;GB) 
Miscanthus as an energy crop - experience in Germany, 
19:8496 (1A;GB) 
Summing up and formulation of conclusions of the workshop on 
arable crops for fuel, 19:8499 (IA;GB) 
Sustainable biomass energy, 19:8551 (IA;GB) 
Wholecrop and grain combustion in Denmark, 19:8532 (IA;GB) 
BIOREACTORS 
Biological conversion of synthesis gas: 
conditions/scale-up, 19:8505 (R;US) 
BIOSPHERE 
Sustainable biomass energy, 19:8551 (IA;GB) 
BIOTECHNOLOGY 
Travel to Britain to speak and cochair the session on Lignocellu- 
losics at the Ninth International Biodeterioration and 
Biodegradation Symposium, University of Leeds, England: 
Foreign trip report, September 3-10, 1993, 19:10492 (R;US) 
Travel to Italy to attend the Fourth International Symposium on 
Bioprocessing of Fossil Fuels: Foreign trip report, September 
20-24, 1993, 19:7994 (R;US) 
BIRDS 
See also FOWL 
Northwest Montana Wildlife Mitigation Habitat Protection: Ad- 
vance design appendices G, H, |, J: Final report, 19:10616 
(R;US) 
BISMUTH 209 REACTIONS 
Studies on the pion production in relativistic heavy-ion reactions 
of symmetric mass systems, 19:10844 (R;DE;In German) 
BISMUTH 209 TARGET 
Radiochemical studies on the neutron- and proton-induced ’Be 
emission at energies up to 100 MeV, 19:10879 (R;DE) 


19:8520 


Limiting 


BOILERS 
Ashes 


BISMUTH ALLOYS 
Fermi surface instability at 0.4K in a heavy-fermion YbBiPt: 
SDW?, 19:9709 (R;US) 
BISMUTH GERMANATE DETECTORS 
See BGO DETECTORS 
BISMUTH OXIDES 

Controlled microstructure formation by rapid solidification and 
subsequent oxidation of the metallic precursor alloy Y-Ba-Cu 
to Y;BazCu307_, in a continuous process: Final report, 
19:9731 (R;DE;In German) 

Monocrystal growing and characterization of high-T; supercon- 
ductors, 19:9733 (R;DE;In German) 

The study of the local magnetic field in the oxide a-BizO3 by the 
uSR-technique, 19:10960 (R;RU;in Russian) 

BITUMENS 

Design and economic analysis of a process for producing 
bitumen from tar sand by toluene extraction and solvent evap- 
oration: Part A, Final report, June 28, 1989-November 30, 
1991, 19:8174 (R;US) 

Natural analogues of bitumen matrices in a deep repository, 
19:8278 (RA;XE) 

BITUMINOUS COAL 

Improved coarsely-packed column flotation for fine coal clean- 
ing, 19:7967 (RA;US) 

Production of mild gasification coproducts project: Quarterly 
technical progress report, [July 1, 1993—September 30, 1993], 
19:8005 (R;US) 

Reduction of N2O from CFB combustion with afterburning of 
gas: Influence of sulphur capture and modelling of the chemi- 
cal reactions, 19:8105 (R;DK) 

Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes, 19:8045 (RA;US) 

BLACK LIQUIDS 

Pulsed combustion process for black liquor gasification: Second 
annual report, [November 1990—February 1992], 19:9522 
(R;US) 

BLACK SEA 

Modelling large-scale contamination of the Black Sea caused by 
long-lived radionuclides of Cs-137 and Sr-90 following the 
Chernobyl accident, 19:8811 (RA;XE) 

BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES 
Cupola melting of cast iron in iron foundries, 19:9529 (1;GB) 
BLOCKING 
See CHANNELING 
BLOOD FORMATION 

Hemopoiesis in __ intra-operative 

(IA;RU;in Russian) 
BLOWDOWN 

Nuclear commissioning of the NRU blowdown test facility, 
19:9102 (RA;CA) 

STGEN simulations of top blowdown tests of RD-12 steam gen- 
erator, 19:10004 (IA;CA) 

BLOWERS 

Air-handling energy efficiency and design practices, 19:9492 

(R;SE) 
BN-1600 REACTOR 

Calculation of sensitivities of reactor characteristics to cross 
sections with taking fuel burnup effect into account, 19:9014 
(IA;RU;In Russian) 

BNL 

Laboratory Directed Research & Development Program: Annual 
report to the Department of Energy, Revised December 1993, 
19:9220 (R;US) 

BODY BURDEN 
Analysis of post-Chernobyl dose estimate based on modeling 
and on body burden measurement in CSFR, 19:8831 (RA;XE) 
BOILERS 
See also REFUSE-FUELED BOILERS 
VAPOR GENERATORS 


radiotherapy, 19:10475 


Ashes 
Quantitative microstructural characterization of ash deposits 
from pulverized-coal-fired boilers, 19:8058 (RA;US) 
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BOILERS 
Boiler Fuels 


Boller Fuels 
Development of coal-based technologies for Department of De- 
fense facilities, 19:8086 (RA;US) 
Burners 
Development of an industrial pulverized coal low-NO, burner, 
19:10024 (RA;US) 
Combustors 
A coal-fired combustion system for industrial process heating 
applications, 19:10025 (RA;US) 
Demonstration of a high efficiency advanced coal combustor for 
an industrial boiler, 19:10026 (RA;US) 
Development and testing of an industrial scale, coal-fired slag- 
ging combustion system, 19:8664 (RA;US) 
Long term NO, emissions results with natural gas reburning, 
19:8082 (RA;US) 
Commercialization 
Combustion 2000 - low-emission boiler systems project Phase | 
- ABB's concept development, 19:8681 (RA;US) 
Design 
Concept selection for advanced low-emission coal fired boiler, 
19:8682 (RA;US) 
Engineering development of an advanced coal-fired low- 
emission boiler system, 19:8683 (RA;US) 
Energy Efficiency 
Energy efficient operation of industrial boiler plant, 19:9538 (1;GB) 
Feasibility Studies 
Concept selection for advanced low-emission coal fired boiler, 
19:8682 (RA;US) 
Fouling 
Ash deposit initiation in a simulated fouling regime, 19:8710 
(RA;US) 
Predictive modelling of boiler fouling, 19:8659 (RA;US) 
Recent progress in the use of synchrotron radiation for the anal- 
ysis of coal combustion products, 19:8709 (RA;US) 
Research on fundamental aspects of inorganic particle deposi- 
tion in coal-fired equipment, 19:8658 (RA;US) 
Fuel Additives 
Scoping study on fuel additives for oil-fired boilers, 19:9536 (1;GB) 
Fuel Oils 
Scoping study on fuel additives for oil-fired boilers, 19:9536 (1;GB) 
Industrial Plants 
Energy efficient operation of industrial boiler plant, 19:9538 (1;GB) 
Materials Testing 
Technical support for combustion 2000 program, 19:8661 
(RA;US) 
Modifications 
Superciean coal-water slurry combustion testing in an oil-fired 
boiler, 19:8079 (RA;US) 
Utilization of coal-water fuels in fire-tube boilers, 19:8080 (RA;US) 
Operation 
Energy efficient operation of industrial boiler plant, 19:9538 (1;GB) 
Performance 
Engineering development of an advanced coal-fired low- 
emission boiler system, 19:8683 (RA;US) 
Superclean coal-water slurry combustion testing in an oil-fired 
boiler, 19:8079 (RA;US) 
Performance Testing 
Development of coal-based technologies for Department of De- 
fense facilities, 19:8086 (RA;US) 
Pulse Combustors 
Development and testing of commercial-scale coal-fired pulse 
combustion systems, 19:10027 (RA;US) 
Recommendations 
Energy efficient operation of industrial boiler plant, 19:9538 (1;GB) 
Thermal Efficiency 
Utilization of coal-water fuels in fire-tube boilers, 19:8080 (RA;US) 
BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLOMETERS 
Bolometer development, with simultaneous measurement of 
heat and ionisation signals, at Saclay, 19:10154 (R;FR) 
Status of text bolometry, 19:11114 (RA;XA) 
BOM-ERDA PROCESS 
See DESULFURIZATION 
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BOMBS 

Data fusion for the detection of buried land mines, 19:10229 

(R;US) 
BONE TISSUES 

Bone scintigraphy. A contribution to oncology, 19:10466 (I;BR;in 
Portuguese) 

C14- and TL-dating of medieval activities on Hamnoe in the 
outer archipelago of Aaland, 19:9834 (IA;DK) 

BONES 
See SKELETON 
BONN SYNCHROTRON 

Particle identification by time-of-flight measurement in the 
SAPHIR, 19:10147 (R;DE;In German) 

Theoretical and experimental studies on the improvement of the 
time structure of the extracted electron beam from the 
stretcher ring ELSA, 19:10666 (R;DE;In German) 

BONNEVILLE POWER ADMINISTRATION 

1993 Pacific Northwest loads and resources study, 19:9267 
(R;US) 

Bonneville Power Administration Division of Power Supply 
1992-93 operating year: The lessons we learned and the ex- 
periences we shared, 19:9269 (R;US) 

Energy Conservation Guidebook to be used in conjunction with 
the Energy Conservation Policies October 1993, 19:9266 
(R;US) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES 

Commercialization of atom interferometers for borehole gravity 
gradiometry: Fourth quarterly report, July-September 1993, 
19:8627 (R;US) 

ResonantSonic drilling: History, progress and advances in envi- 
ronmental restoration programs, 19:8425 (R;US) 

BORON ALLOYS 

Corrosion resistant steel with high coefficient of thermal neutron 

absorption, 19:9661 (IA;RU;In Russian) 
BORON NITRIDES 
lon beam-assisted deposition of boron nitride from a condensed 
layer of diborane and ammonia at 78 K, 19:10964 (R;US) 
BOTTOM MESONS 
See BEAUTY MESONS 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOTTOMONIUM 
Charmonium and bottomonium in pp interactions, 19:10724 
(R;US) 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 

[Kinetic theory and boundary conditions for highly inelastic 
spheres]: Quarterly progress report, September 1, 1992— 
December 31, 1992, 19:11335 (R;US) 

[Kinetic theory and boundary conditions for highly inelastic 
spheres]: Quarterly progress report, July 1, 1993—September 
30, 1993, 19:9996 (R;US) 

BOVINE 

See CATTLE 
BPA 

See BONNEVILLE POWER ADMINISTRATION 
BR-3 REACTOR 

Practical decommissioning experience with nuclear installations 

in the European Community, 19:9135 (R;XE) 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 

Compartmental modeling of HMPAO and calculation of regional 
cerebral blood flow, 19:10468 (RA;CA) 

Decade of the Brain 1990-2000: Maximizing human potential, 
19:10495 (R;US) 

MEG studies of human vision: Retinotopic organization of V1, 
19:10494 (R;US) 

Strategies for source space limitation in tomographic inverse 
procedures, 19:10487 (R;US) 





BRAKING RADIATION 

See BREMSSTRAHLUNG 
BRASSICA 

Rape as a fuel crop, 19:8558 (R;DK;in Danish) 
BREAD 

Activity concentration of radioactive cesium in selected food- 

stuffs (Austria.), 19:10405 (RA;AT;In German) 
BREAKWATERS 
See DAMS 
BREEDER REACTORS 

See also FBR TYPE REACTORS 

Linac-driven plutonium breeder target-blanket physical parame- 
ters, 19:8318 (IA;CH) 

The use of accelerator in nuclear energy, 19:8967 (R;US) 

BREEDING BLANKETS 

BEATRIX-II: In-situ tritium recovery data correction, 19:11289 
(R;US) 

Concepts for fusion fuel production blankets, 19:11268 (IA;CA) 

BREMSSTRAHLUNG 

See also SYNCHROTRON RADIATION 

Optimization of bremsstrahlung yield of a relativistic electron 
beam converter, 19:11016 (IA;RU;In Russian) 

BREMSSTRAHLUNG (MAGNETIC) 

See SYNCHROTRON RADIATION 
BRICKS 

The development of highly perforated bricks, 19:9573 (R;GB) 
BRIDGES 

Advanced ground-penetrating, imaging radar for bridge inspec- 
tion, 19:9974 (R;US) 

Emerging technologies for Nondestructive Evaluation of bridges 
and highways, 19:9975 (R;US) 

Nondestructive evaluation techniques for enhanced bridge in- 
spection, 19:9979 (R;US) 

BRINES 

Hydraulic testing of Salado Formation evaporites at the Waste 
Isolation Pilot Plant site: Second interpretive report, 19:8334 
(R;US) 

Technical support for geopressured-geothermal well activities in 
Louisiana: Final report, 1 January 1992-31 December 1993, 
19:8626 (R;US) 

The accelerated testing of cements in brines, 19:9785 (R;US) 

BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWNIAN MOVEMENT 

Non-Markovian quantum Brownian motion of a harmonic oscilla- 

tor, 19:10625 (R;US) 
BRUCE-1 REACTOR 

AECB staff annual report of Bruce A NGS for the year 1991, 
19:8849 (R;CA) 

Bruce NGS rehabilitation program, 19:8907 (IA;CA) 

Maintenance quality assurance, 19:8867 (IA;CA) 

BRUCE-2 REACTOR 

Bruce GS A calandria tube removal tooling and bulkhead weld- 
ing tool, 19:8861 (IA;CA) 

Calandria tube replacement in CANDU reactors, 19:8857 (IA;CA) 

Rolled joint separation by shock heating, 19:8859 (IA;CA) 

BRUCE-3 REACTOR 

Behaviour of Bruce NGS A fuel irradiated to a burnup of ~ 500 

MWh/kgU, 19:8844 (R;CA) 
BRUCE-5 REACTOR 

AECB staff annual report of Bruce B NGS for the year 1991, 
19:8850 (R;CA) 

In-house manufacturing of spare and replacement parts: The 
future challenge, 19:8872 (JA;CA) 

BRUNO LEUSCHNER-1 REACTOR 

See GREIFSWALD-1 REACTOR 

BRUNSBUETTEL REACTOR 

Decommissioning costs of light water nuclear power plants in 

Germany from 1977 to date, 19:8993 (R;XE) 


BURNERS 
Design 


BUBIAG-DIDIER PROCESS 

See COAL GASIFICATION 

BUCKLING 
Computational study on the buckling-reactivity conversion factor 
in light water moderated UO, core, 19:9108 (R;JP) 
BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 

Estimating the thermal transport properties of building compo- 
nents, 19:9511 (R;GB) 

Introduced materials and colloid formation: A report on the cur- 
rent state of knowledge, 19:8350 (R;US) 

BUILDINGS 

See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
GOVERNMENT BUILDINGS 
HOSPITALS 
OFFICE BUILDINGS 
PREFABRICATED BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 

DOE2.1E: Building Energy Consumption Analysis, 19:11341 
(CM;US) 

DOE2.1E: Building Energy Consumption Analysis, 19:11340 
(CM;US) 

Initial building investigations at Aberdeen Proving Ground, 
Maryland: Building E5375, 19:9927 (R;US) 

Walkthrough screening evaluation field guide: Natural phenom- 
ena hazards at Department of Energy facilities: Revision 2, 
19:9972 (R;US) 

BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BUNKER OILS 
See RESIDUAL FUELS 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 
Computerized Control Systems 

The development of an intelligent multi-burner control system at 

British Steel Tinplate, Ebbw Vale works, 19:9578 (R;GB) 
Demonstration Programs 

Dual-fuel regenerative burners on a large re-heating furnace: A 
demonstration at Rotherham Engineering Steels, 19:9556 
(1;GB) 

Integral bed burners on a continuous heat treatment furnace: A 
demonstration at British Steel Stainless Steel Shepcote Lane 
Works, 19:9551 (1;GB) 

Design 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, January-March 1990, 
19:8670 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, Aprit-June 1991, 19:8675 
(R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, January-March 1991, 
19:8674 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, Aprit+-June 1990, 19:8671 
(R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, October-December 
1990, 19:8673 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, July-September 1990, 
19:8672 (R;US) 

Advanced combustion system for industrial boilers: Quarterly 


technical progress report, August 1987—October 1987, 
19:8669 (R;US) 
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BURNERS 
Design 


Development of an industrial pulverized coal low-NO, burner, 

19:10024 (RA-:US) 
Energy Efficiency 

Dual-fuel regenerative burners on a large re-heating furnace: A 
demonstration at Rotherham Engineering Steels, 19:9556 
(1;GB) 

Integral bed burners on a continuous heat treatment furnace: A 
demonstration at British Steel Stainless Steel Shepcote Lane 
Works, 19:9551 (i;GB) 

Heat Losses 

Numerical simulation of radiative heat loss in an experimental 

bummer, 19:10030 (R;US) 
Operation 

Integral bed burners on a continuous heat treatment furnace: A 
demonstration at British Stee! Stainless Steel Shepcote Lane 
Works, 19:9551 (1;GB) 

Performance 

Integral bed burners on a continuous heat treatment furnace: A 
demonstration at British Steel Stainless Steel Shepcote Lane 
Works, 19:9551 (1;GB) 

Performance Testing 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, January-March 1991, 
19:8674 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, Aprit+-June 1991, 19:8675 
(R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, July-September 1990, 
19:8672 (R;US) 

Regenerators 

Dual-fuel regenerative burners on a large re-heating furnace: A 
demonstration at Rotherham Engineering Steels, 19:9556 
(1;GB) 

BURSA OF FABRICIUS 

See BIRDS 
BURST CAN MONITORS 

See FAILED ELEMENT MONITORS 
BURST SLUG MONITORS 

See FAILED ELEMENT MONITORS 
BUSES 

Commercial potential for fuel cell powered buses, 19:9315 
(RA;US) 

Fuel cell/battery hybrid power source for an urban transit bus, 
19:9311 (RA;US) 

Fuel cells and public transportation, 19:9314 (RA;US) 

Liquid-cooled phosphoric acid fuel cell subsystem for the bus 
project, 19:9312 (RA;US) 

Phosphoric acid fuel cell bus development, 19:9310 (RA;US) 

Solid polymer fuel cell development and commercialization at 
Ballard, 19:9353 (RA;US) 

Status of the EUREKA fuel cell bus project, 19:9313 (RA;US) 

BUTANE 

Blocking of radiation-induced metastases by 4-butanolide 

derivative, 19:10580 (IA;RU;In Russian) 

BWR TYPE REACTORS 
See also BRUNSBUETTEL REACTOR 

HDR REACTOR 
LAGUNA VERDE-1 REACTOR 
LIMERICK-1 REACTOR 
LINGEN REACTOR 
RWE-BAYERNWERK REACTOR 

International Code Assessment and Applications Program: 
Summary of code assessment studies concerning RE- 
LAP5/MOD2, RELAP5S/MOD3, and TRAC-B: International 
Agreement Report, 19:9152 (R;US) 

Modelling spacer grids convective and diffusive effects in LWR 
fuel assemblies with the three dimensional thermal-hydraulics 
code THYC, 19:8763 (R;FR) 

Safety classification of nuclear power plant systems, structures 
and components, 19:8756 (R;Fl) 

Study of Pu consumption in light water reactors: Evaluation of 
GE advanced boiling water reactor plants, compilation of 
Phase 1C task reports, 19:8752 (R;US) 
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The water reactor safety research project index: a description of 
the computerized system for its databank, 19:8747 (R;XE) 


Cc 


Cc CODES 

CMS Preprocessing Subsystem user's guide: Software Version 

2.0, 19:11365 (R;US) 
C4 SPECIES 

Miscanthus as an energy crop - experience in Germany, 
19:8496 (IA;GB) 

Results of the ETSU miscanthus review, 19:8497 (1A;GB) 

CABBAGE 
See BRASSICA 
CADMIUM 

Electrochemical iron generation: The ideal process for simulta- 
neous removal of heavy metals from contaminated 
groundwater, 19:10333 (R;US) 

CADMIUM SULFIDES 
Nuclear magnetic relaxation studies of semiconductor nanocrys- 
tals and solids, 19:10963 (R;US) 
CADMIUM TELLURIDE DETECTORS 
See CDTE SEMICONDUCTOR DETECTORS 
CADMIUM TELLURIDES 
Effect of ion beams on Cd,Hg,_,Te surface transformation, 
19:9775 (IA;RU;in Russian) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CALCINED WASTES 

Development of radionuclide separation technologies for pro- 
cessing of Idaho Chemical Processing Plant spent fuel and 
HLW calcine, 19:8363 (R;US) 

CALCIUM 

“'Ca as a tracer for calcium uptake and deposition in heart tis- 

sue during ischemia and reperfusion, 19:10459 (R;US) 
CALCIUM 40 TARGET 

Production of neutral pions in the heavy-ion reactions 350 
MeV/u 2°Ne + 27Al and 1 GeV/u “Ar + “Ca, 19:10843 
(R;DE;in German) 

CALCIUM 45 

Organophilic clay minerals as sorbents for radioactive and non- 

radioactive substances, 19:10375 (IA;DE;In German) 
CALCIUM 48 REACTIONS 

Cold fusion reactions with *®Ca, 19:10848 (IA;RU;In Russian, 

English) 
CALCIUM CHLORIDES 

Thermal treatment for chlorine removal from coal: Final technical 

report, September 1, 1991—August 31, 1992, 19:7983 (R;US) 
CALCIUM FLUORIDES 

lonic conduction mechanisms in CaFo and CaF2-AloO3 

nanocomposite films on AlpO3 substrates, 19:9757 (R;US) 
CALCIUM OXIDES 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 17, July-September 1993, 
19:9811 (R;US) 

Controlled microstructure formation by rapid solidification and 
subsequent oxidation of the metallic precursor alloy Y-Ba-Cu 
to Y;BapCu307_, in a continuous process: Final report, 
19:9731 (R;DE;in German) 

Monocrystal growing and characterization of high-T, supercon- 
ductors, 19:9733 (R;DE;In German) 

CALCIUM SULFIDES 

Stabilization and/or regeneration of spent sorbents from coal 
gasification: Final technical report, September 1, 1991- 
August 31, 1992, 19:8030 (R;US) 

CALCULATIONS (2-DIMENSIONAL) 

See TWO-DIMENSIONAL CALCULATIONS 
CALCULUS (DIFFERENTIAL) 

See DIFFERENTIAL CALCULUS 
CALIFORNIA 

Environmental audit of the Laboratory for Energy-Related 
Health Research (LEHR), 19:10338 (R;US) 





Intermedia transfer factors for fifteen toxic pollutants released to 
air basins in California, 19:10321 (R;US) 
SCAQMD air quality goals and fuel cells, 19:9290 (RA;US) 
Tier 1 ecological evaluation of proposed discharge of dredged ma- 
terial from Oakland Harbor into ocean waters, 19:10443 (R;US) 
CALIFORNIUM 248 
Thermochromatography of californium, einsteinium, and fer- 
mium in metallic columns, 19:9914 (RA;DE) 
CALIFORNIUM 249 
Thermochromatography of californium, einsteinium, and fer- 
mium in metallic columns, 19:9914 (RA;DE) 
CALIFORNIUM ADDITIONS 
See ALLOYS 
CALIFORNIUM FLUORIDES 
Preliminary detector design ST862-prototype neutron detector, 
19:10199 (R;US) 
CALORIMETERS 
Development of a low-energy calorimeter with superconducting 
phase-transition thermometer, 19:10192 (R;DE;In German) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALORIMETRIC DOSEMETERS 
lonization measurement as a function of the electric field in 
tetramethyl-silane (TMS), 19:10184 (R;FR;in French) 
CANADA 
See also NEW BRUNSWICK 
ONTARIO 
SASKATCHEWAN 
irradiation Devices 
An Act to amend the Radiation Emitting Devices Act, 19:8451 
(I;CA;In English, French) 
Radiation Emitting Devices Act, 19:8452 (I;CA;In English, French) 
SOR/72-43 Radiation Emitting Devices Regulations, 19:8453 
(l;CA;In English, French) 
SOR/75-638 Radiation Emitting Devices Regulations, amend- 
ment, 19:8454 (1;CA;In English, French) 
SOR/76-104 Radiation Emitting Devices Regulations, amend- 
ment, 19:8455 (1;CA;In English, French) 
Lepmpdpw 
Ocean Dumping Control Act, 19:8448 (1;CA;In English, French) 
SOR/81-721 - Ocean Dumping Control Act, Schedules to the 
Act, amendment, 19:8449 (|;CA;in English, French) 
Marine Disposal 
Ocean Dumping Control Act, 19:8448 (I1;CA;In English, French) 
Ocean Dumping Control Regulations, 19:8450 (I;CA;In English, 
French) 
SOR/81-721 - Ocean Dumping Control Act, Schedules to the 
Act, amendment, 19:8449 (1;CA;In English, French) 
Natural Radioactivity 
SOR/88-144, Atomic Energy Control Regulations, amendment, 
19:8458 (I;CA;In English, French) 
Nuclear Energy 
Nuclear power: a place in Canada’s future?, 19:11318 (IA;CA) 
Nuclear Facilities 
Atomic Energy Control Regulations, 19:8459 (I;CA;In English, 
French) 
SOR/83-77, Physical Security Regulations, 19:8430 (I;CA;In 
English, French) 
SOR/84-81, Physical Security Regulations, 
19:8431 (I;CA;In English, French) 
Packaging Rules 
SOR/83-740 - Transport Packaging of Radioactive Materials 
Regulations, 19:8460 (1;CA;In English, French) 
SOR/92-150, Transport Packaging of Radioactive Materials 
Regulations, amendment, 19:8461 (I;CA;In English, French) 
Public Officials 
Orders made under the Atomic Energy Control Act, 19:11400 
(I;CA;In English, French) 
Public Relations 
People power: The public's response to CNA’s print and TV ad- 
vertising, 19:9236 (IA;CA) 
Radiation Sources 
Atomic Energy Control Regulations, 19:8459 (I;CA;in English, 
French) 


amendment, 


CANDU TYPE REACTORS 
information Dissemination 


Transport 
SOR/89-426, Transport Packaging of Radioactive Materials 
Regulations, amendment, 19:8456 (I;CA;In English, French) 
CANADIAN AECB 
Advances in Canadian regulatory practice, 19:8986 (IA:CA) 
Order BMD 85-37 and 85-37A making rules respecting the pro- 
ceedings of the Atomic Energy Control Board, 19:11401 
(l;CA;In English, French) 
Regulatory research program for 1987/88: Project descriptions, 
19:11392 (R;CA) 
SOR/93-163 AECB Cost Recovery Fees Regulations, 1993, 
19:11402 (1;CA;In English, French) 
CANADIAN NRU REACTOR 
See NRU REACTOR 


CANADIAN ORGANIZATIONS 
See also ATOMIC ENERGY OF CANADA LTD 
CANADIAN AECB 
Orders made under the Atomic Energy Control Act, 19:11400 
(l;CA;In English, French) 
CANCER 
See NEOPLASMS 


CANDU TYPE REACTORS 
See also BRUCE-1 REACTOR 
BRUCE-2 REACTOR 
BRUCE-3 REACTOR 
BRUCE-5 REACTOR 
CERNAVODA-1 REACTOR 
CORDOBA REACTOR 
DARLINGTON-1 REACTOR 
DARLINGTON-2 REACTOR 
EMBALSE REACTOR 
GENTILLY-2 REACTOR 
KANUPP REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-5 REACTOR 
PICKERING-6 REACTOR 
PICKERING-8 REACTOR 
POINT LEPREAU-1 REACTOR 
POINT LEPREAU-2 REACTOR 
WOLSUNG-1 REACTOR 
WOLSUNG-2 REACTOR 
Conference summaries, 19:8910 (i;CA) 
Acoustic Monitoring 
Vibration monitoring of heat transfer equipment and piping sys- 
tems in operating CANDU stations, 19:8880 (IA;CA) 
Coordinated Research Programs 
Operating fuel technology program (OFTP): Fuel development 
for normal operating conditions: a historical perspective of 
Canadian utility/AECL joint programs, 1975 through 1989, 
19:8936 (RA;CA) 
Fuel Channels 
Fuel channel maintenance future directions, 19:8878 (IA;CA) 
Fuel Element Clusters 
Ontario Hydro high burnup power reactor fuel performance, 
19:8948 (RA;CA) 
The advanced CANFLEX fuel bundle: 
19:8947 (RA;CA) 
Fuel Element Failure 
The integrity of CANDU fuel at extended burnups, 19:8956 
(RA;CA) 
Fuel Management 
Application of fuel-in-air modelling for various fuel handling sce- 
narios, 19:8953 (RA;CA) 
Axial shuffling fuel-management schemes for 1.2 percent SEU 
in CANDU, 19:8957 (RA;CA) 
The transition from natural uranium to 1.2 percent SEU in a 
CANDU with repositioned reactivity devices, 19:8958 (RA;CA) 
Information Dissemination 
The CANDU Owners’ Group worldwide operations support, 
19:8905 (IA;CA) 


Development status, 
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CANDU TYPE REACTORS 
Leak Detectors 


Leak Detectors 
Lessons learned in providing long-term field support for special 
purpose instrumentation: The Barringer D2O analyzer experi- 
ence, 19:9054 (IA;CA) 
Loss Of Coolant 
Thermal behaviour of CANDU fuel channel under steam flow 
conditions: An alternative solution, 19:8921 (IA;CA) 
Mechanical Vibrations 
Snubbers: operating problems, present day solutions, 19:8876 
(IA;CA) 
Meetings 
Proceedings of the 32. annual conference of the Canadian Nu- 
clear Association, 19:11317 (1;CA) 
Second International Conference on CANDU Fuel, 19:8935 
(R;CA) 
Nuclear Fuels 
Slightly enriched uranium fuel cycle: 
19:8913 (IA;CA) 
Quality Assurance 
Nuclear plant life assurance (NPLA) program for Ontario Hy- 
dro’s nuclear generating stations, 19:8874 (IA;CA) 
Radioactivity Transport 
Development of a gamma spectrometry system for in-situ mea- 
surement of radioactivity within piping, 19:9056 (IA;CA) 
Reactor Commissioning 
Comparison of commissioning test results with physics simula- 
tions ina CANDU reactor, 19:8919 (IA;CA) 
Reactor Maintenance 
Anticipating maintenance needs of Ontario Hydro’s nuclear 
power plants, 19:8856 (IA;CA) 
Examination of core components removed from CANDU reac- 
tors, 19:8892 (IA;CA) 
Maintainability of CANDU 300, 19:8879 (IA;CA) 
Proceedings of the Canadian Nuclear Society CANDU mainte- 
nance conference, 19:8855 (I;CA) 
Reactor Operation 
Conference summaries, 19:8934 (I;CA) 
Reactor Safety 
Nuclear power: a place in Canada’s future?, 19:11318 (IA;CA) 
Reduction of pressure tube/calandria tube contact conductance, 
19:8845 (R;CA) 
Repair 
The SLAR (spacer location and repositioning) tool, 19:8893 
(IA;CA) 
Research Programs 
CANDU 2020, 19:8904 (IA;CA) 
Safety Engineering 
Safety principles in design, 19:9058 (IA;CA) 
Slightly Enriched Uranium 
Advanced fuel cycles for CANDU reactors: The R and D pro- 
gram and the technologies required to support them, 19:8941 
(RA;CA) 
Solid Fuels 
Advances in CANDU fuel manufacturing in Argentina, 19:8939 
(RA;CA) 
Second International Conference on CANDU Fuel, 19:8935 
(R;CA) 
Spent Fuels 
Radiochemical analysis of CANDU used fuel stored in concrete 
canisters in moist air at 150 degrees celsius, 19:8952 (RA;CA) 
X-ray photoelectron spectroscopy on used CANDU UO, fuel ex- 
posed tc warm moist-air conditions, 19:8951 (RA;CA) 
Technology Transfer 
The CANDU Owners’ Group worldwide operations support, 
19:8905 (IA;CA) 
Void Coefficient 
Positive void reactivity: An assessment of its treatment in safety 
analysis, 19:8848 (R;CA) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 


Charge trapping and breakdown in N20 oxides, 19:10048 (R;US) 


Performance aspects, 
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Fractional-factorial process development techniques, 19:10047 
(R;US) 

lonizing radiation effects on silicon test structures, 19:10206 
(R;US) 

CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
FULLERENES 
GRAPHITE 

Hydrogasification of carbon adsorbed on sulfur-poisoned dis- 
persed metal catalysts: Final report, 19:7992 (R;US) 

Interaction of carbon and sulfur on metal catalysts: Progress re- 
port, 19:9856 (R;US) 

Interaction of carbon and sulfur on metal catalysts: Technical 
progress report, 19:9857 (R;US) 

Kinetics and mechanisms of coal char combustion and carbon 
burnout, 19:8084 (RA;US) 

Materials and engineering development in subscale phosphoric 
acid fuel cell, 19:9357 (RA;US) 

One carbon metabolism in anaerobic bacteria: Regulation of 
carbon and electron flow during organic acid production, 
19:10456 (R;US) 

The determination of the elemental composition of a material 
and depth distribution of impurity atoms using the momentary 
radiation of nuclear reactions, 19:9826 (IA;RU;In Russian) 

The effects of amorphous layer regrowth on carbon activation in 
GaAs and InP, 19:9783 (R;US) 

CARBON 12 REACTIONS 
Fragenerseaespny of PbS monocrystal in Pb fission reaction by 
TC and ©°Ne ions, 19:10845 (IA;RU;In Russian) 
CARBON 12 TARGET 
Dynamics of the multifragmentation, 19:10833 (R;DE;In German) 
CARBON 13 

6'°C and '4C reservoir effects in the Baltic, 8,000 to 2,000 B, 

19:9839 (IA;DK) 
CARBON 14 

Contamination control during Pickering Units 1 and 2 LSFCRP, 
19:8890 (IA;CA) 

Development of a method to measure the concentration of 14C 
in the stack air of nuclear power plants by accelerator mass 
spectrometry (AMS), 19:10190 (R;SE) 

The impact of long-lived particulates on the Pickering NGS re- 
tubing program, 19:8887 (IA;CA) 

CARBON 14 COMPOUNDS 

Single-step-synthesis of 1,2-'4Ctrichloroacetic acid starting from 
1,2-'*Cpotassium acetate, 19:9915 (RA;DE) 

CARBON 14 TARGET 

Pion-double-charge exchange 
19:10878 (R;RU) 

CARBON COMPOUNDS 

See also CARBON 14 COMPOUNDS 

CARBON SULFIDES 
CARBONITRIDES 
Irradiation-induced structure and property changes in tokamak 
plasma-facing, carbon-carbon composites, 19:11235 (R;US) 
CARBON DIOXIDE 
Absorption 
Development of COz separator for MCFC, 19:9323 (RA;US) 
Air Pollution 

Balance and forecasts of french carbon dioxide emissions, 

19:9260 (R;FR;In French) 
Air Pollution Control 

Biological capture of carbon dioxide from coal-derived flue gas, 

19:8701 (RA;US) 
Biological Effects 

Travel to Italy to participate at the International Geosphere- Bio- 
sphere Programme-Global Change and Terrestrial Ecosystem 
Symposium: Foreign trip report, October 15-26, 1993, 
19:10385 (R;US) 

Chemical Analysis 

Investigation of carbon dioxide in the central South Pacific 

Ocean (WOCE Sections P-16C and P-17C) during the 


reaction at low energies, 





TUNES/2 expedition of the R/V Thomas Washington, July— 
August, 1991: Final report, 19:10427 (R;US) 
Chemical Reactions 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 17, July-September 1993, 
19:9811 (R;US) 

Ecological Concentration 

Investigation of carbon dioxide in the central South Pacific 
Ocean (WOCE Sections P-16C and P-17C) during the 
TUNES/2 expedition of the R/V Thomas Washington, July— 
August, 1991: Final report, 19:10427 (R;US) 

Emission 

Carbon dioxide capture in fuel cell power systems, 19:9382 
(RA;US) 

Different options for integrated coal gasification fuel cell power 
generation plants and their potential to reduce CO. emis- 
sions, 19:9389 (RA;US) 

The reduction of the global CO2 emission to one fifth, the 
BATHEN-approach and the CROCUS-formulation, 19:9191 
(R;DE) 

France 

Balance and forecasts of french carbon dioxide emissions, 

19:9260 (R;FR;In French) 
Market 

Carbon dioxide: Problem matter or inexpensive raw material?: 
An inventory of technologies for the usage and disposal of 
COs, 19:10284 (R;NL) 

Materials Recovery 
Low-quality natural gas sulfur removal/recovery, 19:8158 (R;US) 
Production 

Biological capture of carbon dioxide from coal-derived flue gas, 

19:8701 (RA;US) 
Removal 

ASPEN PLUS™ studies of AFC co-generation systems, 19:9385 
(RA;US) 

Carbon dioxide: Problem matter or inexpensive raw material?: 
An inventory of technologies for the usage and disposal of 
COz, 19:10284 (R;NL) 

Commercialization of previously-wasted coal mine gob gas and 
coalbed methane, 19:8039 (R;US) 

Full fuel chains and the basket of greenhouse gases: Integrated 
analysis of options to reduce greenhouse gas emissions re- 
lated to energy use in the Netherlands, 19:9199 (R;NL) 

Separation Processes 

Development of CO2 separator for MCFC, 19:9323 (RA;US) 

Low-quality natural gas sulfur removal/recovery with mem- 
branes, 19:8155 (R;US) 

Upgrading natural gas by means of highly performing polyimide 
membranes, 19:8154 (R;US) 

Solvent Properties 
Carbon dioxide cleaning pilot project, 19:8332 (R;US) 
Uses 

Carbon dioxide: Problem matter or inexpensive raw material?: 
An inventory of technologies for the usage and disposal of 
COx, 19:10284 (R;NL) 

CARBON DIOXIDE ACCEPTOR PROCESS 

See COAL GASIFICATION 

CARBON DIOXIDE FIXATION 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 17, July-September 1993, 
19:9811 (R;US) 

Sensitivity evaluation of oceanic uptake of fossil fuel CO2 based 
on global 'SC distribution, 19:9211 (IA;IL) 

CARBON DIOXIDE INJECTION 

Field verification of CO2-foam: [Quarterly report], July i- 

September 30, 1993, 19:8117 (R;US) 
CARBON DIOXIDE LASERS 

Long pulse chemical laser: Final technical report, 19:10036 

(R;US) 
CARBON MONOXIDE 

Combustion tests of a turbine simulator burning low Btu fuel 
from a fixed bed gasifier, 19:7995 (R;US) 

NO, and CO emissions from an aerovalve pulse combustor, 
19:8094 (R;US) 


CATACARB PROCESS 


CARBON STEELS 

Fatigue of carbon and low-alloy steels in LWR environments, 
19:9631 (R;US) 

General corrosion and stress corrosion cracking studies on 
carbon steels for application in nuclear waste disposal con- 
tainers, 19:9705 (R;DE) 

ITP Hanford Type 40 pin electrical connector failure analysis, 
19:8375 (R;US) 

CARBON SULFIDES 

Gasoline from natural gas by sulfur processing: Quarterly 

progress report, June—September 1993, 19:8568 (R;US) 
CARBONACEOUS MATERIALS 

See also COAL 

Toxicity of carbonaceous particles: Pulmonary disease risk as- 
sessment, 19:10609 (R;IT;In Italian) 

CARBONATE ROCKS 

Establishment of an oil and gas database for increased recovery 
and characterization of oil and gas carbonate reservoir 
heterogeneity: [Quarterly technical progress report], July 1- 
September 30, 1989, 19:8110 (R;US) 

CARBONITRIDES 

Synthesis of (SiC)3N, thin films by ion implantation, 19:9725 

(R;US) 
CARBOXYLIC ACIDS 

Recovery of carboxylic acids at pH greater than pKa, 19:8519 

(R;US) 
CARCINOGENESIS 

[Toxicity studies of mild gasification products: Quarterly techni- 

cal progress report, Aprit-June 1993], 19:10448 (R;US) 
CARCINOGENS 

Eielson Air Force Base OU-1 baseline risk assessment, 

19:10391 (R;US) 
CARCINOMAS 

Concomitant radiotherapy of endometrium cancer with the use 

of 252Cf sources of high activity, 19:10484 (IA;RU;in Russian) 
CARDIOVASCULAR DISEASES 

Evaluation of ischemia and myocardial viability in patients with 
coronary artery disease (CAD) with iodine-123-labeled 15- 
(p-iodophenyl)-3-R,S-methylpentadecanoic acid (BMIPP), 
19:10461 (R;US) 

CARIBOU 

See DEER 
CARL STILL PROCESS 

See DESULFURIZATION 
CASCADE (EXTRACTION) 

See EXTRACTION COLUMNS 
CASCADES (NUCLEAR) 

See NUCLEAR CASCADES 
CASIMIR EFFECT 

Fluctuations of the Casimir pressure and the quantization of 

electrodynamics, 19:10689 (R;DE) 
CASINGS 
See COVERINGS 
CASKS 

See also SPENT FUEL CASKS 

Directory of national competent authorities’ approval certificates 
for package design, special form material and shipment of ra- 
dioactive material. 1993 ed., 19:8447 (R;XA) 

CASTE (INSECTS) 

See INSECTS 

CASTING 

Expandable pattern casting research: Phase 2, Final report, Oc- 

tober 1, 1990—March 31, 1993, 19:9642 (R;US) 
CASTINGS 
Energy & technology review, September—October 1993, 
19:11372 (R;US) 

CAT SCANNING 

Radiation methods for medical diagnostics, 19:10467 (IA;CA) 
CAT-OX PROCESS 

See DESULFURIZATION 
CATACARB CARBON DIOXIDE REMOVAL PROCESS 

See DESULFURIZATION 
CATACARB PROCESS 

See DESULFURIZATION 
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CATALYST SUPPORTS 


CATALYST SUPPORTS 

Alternative catalyst supports for phosphoric acid fuel cells, 
19:9373 (RA;US) 

Deveiopment of a catalytic system for gasification of wet bio- 
mass, 19:8525 (R;US) 

CATALYSTS 

See also ELECTROCATALYSTS 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, July 1— 
September 30, 1993, 19:8728 (R;US) 

Development of a 1 kW internal reforming MCFC stack: 6th 
progress report for the period December '92 - August '93, 
19:9464 (R;NL) 

Development of a 1 kW internal reforming MCFC stack: Final 
report for the period June ’90 - August ’93, 19:9465 (R;NL) 

Development of a catalytic system for gasification of wet bio- 
mass, 19:8525 (R;US) 

Development of direct internal reforming MCFC using petroleum 
light fuels, 19:9320 (RA;US) 

Gasoline from natural gas by sulfur processing: Quarterly 
progress report, June—September 1993, 19:8568 (R;US) 

Hydrogasification of carbon adsorbed on sulfur-poisoned dis- 
persed metal catalysts: Fina! report, 19:7992 (R;US) 

Interaction of carbon and sulfur on metal catalysts: Progress re- 
port, 19:9856 (R;US) 

Interaction of carbon and sulfur on metal catalysts: Technical 
progress report, 19:9857 (R;US) 

The influence of carbon monoxide on PAFC catalyst perfor- 
mance: The influence of temperature and alloy anode 
catalyst development to overcome performance losses due to 
poisoning, 19:9356 (RA;US) 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, June 30, 
1993—September 30, 1993, 19:9868 (R;US) 

[Studies of supported molybdenum and tungsten]: Progress re- 
port, 19:9859 (R;US) 

CATALYTIC CRACKING 
Control of a catalytic fluid cracker, 19:8121 (R;US) 
CATALYTIC-IFP AMMONIA SCRUBBING PROCESS 
See DESULFURIZATION 
CATARACTS 

Delayed results of combined treatment of malignant neoplasms 
of nasal cavity and accessory basal sinuses with the use of 
remote neutron therapy, 19:10486 (IA;RU;In Russian) 

CATHODES 

See also PHOTOCATHODES 

A stabilized NiO cathode for molten carbonate fuel cells, 
19:9330 (RA;US) 

Comparison of gap frame designs and materials for precision 
cathode strip chambers, 19:9969 (R;US) 

Electrochemical properties of La(Sr)MnOx/YSZ interface fabri- 
cated by CVD-EVD, 19:9377 (RA;US) 

Performance of alternative cathodes for molten carbonate fuel 
cells, 19:9332 (RA;US) 

CATTLE 

See also COWS 

l-131 activity in thyroid glands of cattle (Austria.), 19:10403 
(RA;AT;in German) 

CAULIFLOWER 
See BRASSICA 
CAVITY RESONATORS 

See also SUPERCONDUCTING CAVITY RESONATORS 

Calculation of the resonance frequencies of modified coaxial 
cavity, 19:10090 (R;FR;In French) 

RF field control for Kaon Factory booster cavities, 19:10084 
(R;CA) 

CBA PROCESS 
See DESULFURIZATION 
ccD 
See CHARGE-COUPLED DEVICES 
CDTE SEMICONDUCTOR DETECTORS 
Very high resolution detection of gamma radiation at room- 


temperature using P-I-N detectors of CdZnTe and HgCdTe, 
19:10160 (R;US) 
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CELL GROWTH (ANIMAL) 

See ANIMAL CELLS 
CELL MEMBRANES 

Cell fusion by ionizing radiation, 19:10532 (R;SY;In Arabic) 
CELL NUCLEI 

Changes of DNA content of tumor cell nuclei in different types of 
irradiation, 19:10477 (IA;RU;In Russian) 

CELLOBIOSE 
Zeolite catalysis in conversion of cellulosics: Annual report, 
19:8504 (R:US) 

CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (ELECTROLYTIC) 

See ELECTROLYTIC CELLS 
CELLS (REACTOR) 

See REACTOR CELLS 
CELLULOSE 

Travel to Britain to speak and cochair the session on Lignocellu- 
losics at the Ninth International Biodeterioration and 
Biodegradation Symposium, University of Leeds, England: 
Foreign trip report, September 3-10, 1993, 19:10492 (R;US) 

CELSIUS STORAGE RING 

The experimental program at the CELSIUS ring for cooled ions, 

19:10136 (IA;RU;In Russian, English) 
CEMENTS 

Accelerated ageing of blended cements for use in radioactive 
waste disposal, 19:8257 (R;GB) 

Coolside waste management research: Quarterly technical 
progress report, April 1, 1993—June 30, 1993, 19:9770 (R;US) 

The accelerated testing of cements in brines, 19:9785 (R;US) 

CENNA 

Convention on early notification of a nuclear accident and con- 
vention on assistance in the case of a nuclear accident or 
radiological emergency, 19:11395 (R;XA;In Arabic, Chinese, 
English, French) 

CENTRAL RECEIVER POWER PLANTS 

See TOWER FOCUS POWER PLANTS 

CENTRAL RECEIVERS 

Design of molten salt direct absorption receiver for solar thermal 
conversion, 19:8589 (RA;IL) 

Development of a selective volumetric receiver for central re- 
ceiver systems - investigation of parameters and exergetic 
valuation, 19:8614 (R;DE;In German) 

CENTRAL REGION 

See USA 
CENTRIFUGAL SEPARATORS 

See INERTIAL SEPARATORS 
CEPFR-1 REACTOR 

See ZERO POWER REACTORS 
CERAMIC MELTERS 

The integrated melter off-gas treatment systems at the West 
Valley Demonstration Project, 19:8261 (R;US) 

CERAMICS 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report #9: September 1—December 1, 1993, 
19:9726 (R;US) 

Material properties and fracture mechanics in relation to ceramic 
machining, 19:9751 (R;US) 

Materials support for HITAF, 19:8662 (RA;US) 

Status of planar SOFC development at Dornier, 19:9405 (RA;US) 

Technical support for combustion 2000 program, 19:8661 
(RA;US) 

Travel to Japan to examine the character of ceramic materials 
used in gas turbine engines: Foreign trip report, October 30— 
November 13, 1993, 19:9606 (R;US) 

CERAMICS INDUSTRY 

Time-temperature-transformation diagrams for brick, tile and 

pipe clays: their determination and use, 19:9576 (R;GB) 
CERATITIS CAPITATA 

Dispersal aspects of °* P-labelled Mediterranean fruit fly Cerati- 
tis capitata (Wied., 1824) (Diptera: Tephritidae) in citrus 
orchard, 19:10508 (1;BR;In Portuguese) 





Genetic method for separation of males and females of the 
Mediterranean fruit fly, Ceratitis capitata (Wiedemann, 1824) 
(Diptera: Tephritidae), based on pupal color dimorphisms, 
19:10569 (1;BR;In Portuguese) 

CERCLA 
See US SUPERFUND 
CEREALS 
See also RICE 
WHEAT 
Wholecrop and grain combustion in Denmark, 19:8532 (IA;GB) 
CERIUM ADDITIONS 

Characterization of the rare earth orthophosphates and Ce-doped 

LaPO, by X-ray Absorption Spectroscopy, 19:9764 (R;US) 
CERIUM COMPLEXES 

A kinetic study on the role of complex formation in the ion ex- 
change separation of rare earths by means of DTPA, 19:9872 
(RA;DE) 

CERIUM OXIDES 

Synthesis and characterization of protonic conductors, 19:9433 

(RA;US) 
CERMETS 

High power density SOFC development at Tokyo Gas, 19:9362 
(RA;US) 

Influence of anodic materials preparation and processing on CH, 
steam reforming for internal reforming SOFC, 19:9440 (RA;US) 

CERN li SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON 

Systematic studies on the reconstruction efficiency and accu- 

racy of a track drift chamber, 19:10167 (R;DE;In German) 
CERNAVODA-1 REACTOR 

Cernavoda project status, 19:8902 (IA;CA) 

Cernovoda NPP: Its place in Romania’s power system, 19:8901 
(IA;CA) 

CESIUM 

Waterfowl of the Savannah River Plant: Comprehensive cooling 

water study: Final report, 19:9079 (R;US) 
CESIUM 134 

Cs-134 transfer from water or food to the Ciprinid Tinca tinca 
Linnaeus: uptake and loss kinetics, 19:10559 (RA;XE) 

Environmental radiation monitoring of the IRT-2000 research re- 
actor in Sofia. Determination of cesium-137 and cesium-134 
in soils, plants and waters for the period 1985-1992, 19:10371 
(1;BG;In Bulgarian) 

CESIUM 137 

A comparative assessment of the impact of the Windscale and 
Chernobyl accidents on Cs-137 levels of uplands lamb in 
west Cumbria using the “Ruins” model, 19:8827 (RA;XE) 

A dose assessment for a U.S. nuclear test site — Bikini Atoll, 
19:10606 (R;US) 

Distribution of Cs-137 in lake sediment, 19:10438 (R;SE;in 
Swedish) 

Environmental radiation monitoring of the IRT-2000 research re- 
actor in Sofia. Determination of cesium-137 and cesium-134 
in soils, plants and waters for the period 1985-1992, 19:10371 
(1;BG;In Bulgarian) 

Gamma & beta-gamma storm water monitor operability, 
19:8385 (R;US) 

Guide for determination the concentration of Cs-137 in environ- 
mental samples, 19:10335 (R;CU;In Spanish) 

Redistribution of Cs-137 in sediments caused by sediment 
movements, 19:10383 (R;SE;In Swedish) 

CESIUM ALLOYS 
Rotator phases in narrow-gap semiconductors, 19:9635 (R;US) 
CESIUM IODIDES 

Travel to France on an inspection tour of the whole pure CS! 
crystal manufacturing process: Foreign trip report, September 
29, 1993—October 2, 1993, 19:9638 (R;US) 

CESIUM ISOTOPES 
See also CESIUM 134 
CESIUM 137 

Long range transport of caesium isotopes from temperate 
latitudes to the equatorial zone during the winter monsoon pe- 
riod, 19:10295 (R;VN) 


CHARS 
Chemical Analysis 


CESIUM TELLURIDES 
Thermodynamic behaviour of tellurium at high temperatures, 
19:9851 (R;CA) 

CFC 

See CHLOROFLUOROCARBONS 
CFFF 

See MHD GENERATOR CFFF 
CHALK RIVER CYCLOTRON 

See CRNL SUPERCONDUCTING CYCLOTRON 
CHALK RIVER NUCLEAR LABS 

Chalk River area seismicity and its implications for low-level ra- 
dioactive waste disposal facility siting, 19:8290 (IA;CA) 

Upgraded fuels and materials hot cell facilities at the Chalk 
River Nuclear Laboratories, 19:9941 (RA;CA) 

CHANNELING 
See also ELECTRON CHANNELING 
ION CHANNELING 
PROTON CHANNELING 

Channeling and quantum chaos, 19:10982 (IA;RU;in Russian) 

On the effect of particle beam coherence on the probability of 
channeling state excitation in crystals, 19:10972 (IA;RU;In 
Russian) 

On the limiting conditions of alpha particle plane channeling in 
silicon, 19:10978 (IA;RU;In Russian) 

CHANNELS (REACTOR) 
See REACTOR CHANNELS 
CHARCOAL 

C14- and TL-dating of medieval activities on Hamnoe in the 
outer archipelago of Aaland, 19:9834 (IA;DK) 

Summary of the Zambia Charcoal Industry Workshop, 19:9295 
(R;SE) 

CHARGE-COUPLED DEVICES 
A neural network approach for radiographic image classification 
in NDT, 19:10016 (R;FR;In French) 
CHARGED PARTICLE DETECTION 
See also ELECTRON DETECTION 
PROTON DETECTION 

lonization measurement as a function of the electric field in 

tetramethyl-silane (TMS), 19:10184 (R;FR;In French) 
CHARGED PARTICLES 

Energy losses of relativistic charged particles, produced in 
medium, 19:10889 (IA;RU;In Russian) 

Theoretical and experimental prerequisites for the formation of 
charged particle quasi-bound states in solids, 19:10984 
(IA;RU;In Russian) 

CHARGED-PARTICLE ACTIVATION 

See CHARGED PARTICLES 

CHARGED-PARTICLE TRANSPORT 

Particle transport due to magnetic fluctuations, 19:11048 (R;US) 

Pellet injection experiments of ECH plasmas in Heliotron E, 
19:11198 (IA;XA) . 

CHARGED-PARTICLE TRANSPORT THEORY 

Monte Carlo transport analysis in Torsatron/Heliotron systems, 

19:11127 (IA;XA) 
CHARMONIUM 

See also J PSI-3097 MESONS 

Charmonium and bottomonium in pp interactions, 19:10724 
(R;US) 

Heavy and light meson spectroscopy with an internal target at 
SuperLEAR, 19:10752 (R;FR) 

CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Catalytic Effects 

Integrated production/use of ultra low-ash coal, premium liquids 
and clean char: Final technical report, September 1, 1991— 
August 31, 1992, 19:8027 (R;US) 

Chemical Analysis 

Cooperative research on the combustion characteristics of 
cofired desulfurized Iilinois coal and char with natural gas: Fi- 
nal technical report, September 1, 1991—August 31, 1992, 
19:8078 (R;US) 
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CHARS 
Chemical Analysis 


Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, April-June 1988, 19:7999 (R;US) 

Production of mild gasification coproducts project: Quarterly 
technical progress report, [July 1, 1993—September 30, 1993], 
19:8005 (R;US) 

Chemical Preparation 

Integrated methods for production of clean char and its combus- 
tion properties: Interim final technical report, September 1, 
1991—December 31, 1992, 19:7979 (R;US) 

Chemical Properties 

The role of pore structure on char reactivity: Quarterly progress 

report, 19:8047 (R;US) 
Chemical Reaction Kinetics 

Influence of sulfur in coals on char morphology and combustion: 
Final report, September 1, 1991—August 31, 1992, 19:8100 
(R;US) 

Cocombustion 

Combustion of Illinois coals and chars with natural gas: Final 
technical report, September 1, 1991—August 31, 1992, 
19:8101 (R;US) 

Combustion 

Coal Combustion Science quarterly progress report, January— 
March 1993: Task 1, Coal char combustion: Task 2,, Fate of 
mineral matter, 19:8107 (R;US) 

Influence of sulfur in coals on char morphology and combustion: 
Final report, September 1, 1991—August 31, 1992, 19:8100 
(R;US) 

Combustion Properties 

Integrated methods for production of clean char and its combus- 
tion properties: Interim final technical report, September 1, 
1991—December 31, 1992, 19:7979 (R;US) 

Desulfurization 

Integrated methods for production of clean char and its combus- 
tion properties: Interim final technical report, September 1, 
1991—August 31, 1992, 19:8024 (R;US) 

Integrated methods for production of clean char and its combus- 
tion properties: Interim final technical report, September 1, 
1991—December 31, 1992, 19:7979 (R;US) 

Investigation of a technique for sulfur reduction of mild gasifica- 
tion char: Final technical report, September 1, 1991—August 
31, 1992, 19:8025 (R;US) 

Evaluation 

Integrated production/use of ultra low-ash coal, premium liquids 
and clean char: Final technical report, September 1, 1991- 
August 31, 1992, 19:8027 (R;US) 

Fragmentation 

Coal Combustion Science quarterly progress report, January— 
March 1993: Task 1, Coal char combustion: Task 2,, Fate of 
mineral matter, 19:8107 (R;US) 

The fate of mineral matter during coal combustion, 19:8083 
(RA;US) 

Oxidation 

Integrated methods for production of clean char and its combus- 
tion properties: Interim final technical report, September 1, 
1991—August 31, 1992, 19:8024 (R;US) 

Pore Structure 

The role of pore structure on char reactivity: Quarterly progress 

report, 19:8047 (R;US) 
Progress Report 

The role of pore structure on char reactivity: Quarterly progress 

report, 19:8047 (R;US) 
Sorptive Properties 

Integrated production/use of ultra low-ash coal, premium liquids 
and clean char: Final technical report, September 1, 1991— 
August 31, 1992, 19:8027 (R;US) 

CHEMICAL ANALYSIS 

Development of an Integrated Performance Evaluation Program 
(IPEP) for the Department of Energy's Office of Environmen- 
tal Restoration and Waste Management, 19:9806 (R;US) 

CHEMICAL BONDS 
Protocols for the selective cleavage of carbon-sulfur bonds in 


coal: Final technical report, September 1, 1991—August 31, 
1992, 19:9867 (R;US) 
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CHEMICAL EFFLUENTS 


Quarterly report of RCRA groundwater monitoring data for pe- 
riod April 1, 1993 through June 30, 1993, 19:10343 (R;US) 


CHEMICAL EXPLOSIONS 


Prediction of explosive cylinder tests using equations of state 
from the PANDA code, 19:10234 (R;US) 

XCHEM-1D: A Heat Transfer/Chemical Kinetics Computer Pro- 
gram for multilayered reactive materials, 19:10232 (R;US) 


CHEMICAL EXPLOSIVES 


See also NITROMETHANE 
PETN 
TNT 

A compatibility study of FEFO with various containment materi- 
als, 19:10237 (R;US) 

A low cost igniter utilizing an SCB and titanium sub-hydride 
potassium perchlorate pyrotechnic, 19:10233 (R;US) 

Strategies for the disposition of high explosives resulting from 
dismantlement of nuclear weapons, 19:10241 (R;US) 

The development of laser ignited deflagration-to-detonation 
transition (DDT) detonators and pyrotechnic actuators, 
19:10249 (R;US) 

Thermal treatment of high explosives at Mason & 
Hanger/Pantex Plant, 19:10318 (R;US) 

Vulnerability of hot LX-17 to lightning strikes on exposed deto- 
nator and actuator cables, 19:10239 (R;US) 

[The Record Alabama Ordance Works Project 9722, Vol. 6], 
19:10238 (R;US) 


CHEMICAL INDUSTRY 


Radiological re-survey results at 130 West Central Avenue, 
Maywood, New Jersey (MJ029), 19:8383 (R;US) 

The pharmaceutical industry, 19:9560 (|;GB) 

The resins industry, 19:9562 (1;GB) 


CHEMICAL REACTION KINETICS 


See also COMBUSTION KINETICS 
Conversion of DAP models to SPEEDUP, 19:8195 (R;US) 


CHEMICAL REACTIONS 


See also DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
OXIDATION 
REDUCTION 
REFORMER PROCESSES 
Cellular automaton model of mass transport with chemical reac- 
tions, 19:10394 (R;CH) 
Lattice gas simulations of replicating domains, 19:9882 (R;US) 
The generalized spin-boson model for electron-transfer reac- 
tions involving two harmonic potentials with a different force 
constant, 19:9854 (R;US) 
Theory for electron-transfer reactions in a three-component sys- 
tem: The “degenerate” regime, 19:9852 (R;US) 
Theory for electron-transfer reactions involving two Marcus sur- 
faces with a different force constant, 19:9853 (R;US) 


CHEMICAL REACTORS 


Containment system for supercritical water oxidation reactor, 
19:9845 (PA;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, April 
1i—June 30, 1993, 19:7998 (R;US) 

Methane coupling by membrane reactor: Quarterly technical 
progress report: June 25, 1993-September 24, 1993, 
19:8159 (R;US) 

Optimization of reactor configuration in coal liquefaction: Sev- 


enth quarterly report for the period 1 Apri+-30 June 1993. 
Final report, 19:8014 (R;US) 


CHEMICAL VAPOR DEPOSITION 


Thermochemical data for CVD modeling from ab initio calcula- 
tions, 19:9748 (R;US) 


CHEMICAL WARFARE 


Manual for national implementation of the Chemical Weapons 
Convention, 19:9620 (R;US) 


CHEMICAL WARFARE AGENTS 


Dependence of nuclear interceptor effectiveness on hydrogen 
content of chemical warhead agent, 19:10256 (R;US) 
Overview of the Chemical Weapons Convention, 19:9624 (R;US) 





CHEMICAL WASTES 
See also CHEMICAL EFFLUENTS 
A systematic assessment of the state of hazardous waste clean- 


up technologies: Quarterly technical progress report, April 
1—June 30, 1993, 19:10341 (R;US) 


Hydrogeology of the 100-N Area, Hanford Site, Washington, 
19:10412 (R;US) 

Savannah River Site DNAPL technical program plan, 19:8379 
(R;US) 

Test of electron beam technology on Savannah River Labora- 
tory low-activity aqueous waste for destruction of benzene, 
benzene derivatives, and bacteria, 19:8372 (R;US) 

CHEMICO PROCESS 
See DESULFURIZATION 
CHEMILUMINESCENCE 
Peroxidase activity of blood as prognostic test in case of neu- 
tron and gamma therapy, 19:10582 (IA;RU;in Russian) 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
PHOTOCHEMISTRY 
RADIOCHEMISTRY 

Catalog of Research Abstracts, 1993: Partnership opportunities 

at Lawrence Berkeley Laboratory, 19:10623 (R;US) 
CHEMOTHERAPY 

Colonic healing: the effect of irradiation and chemotherapy - an 
experimental study, resembling adjuvant therapy for colorec- 
tal carcinoma, 19:10587 (R;SE) 

CHERENKOV COUNTERS 

A large silica aerogel Cerenkov counter for SKS, 19:10178 (R;JP) 

Gaseous photomuktipliers for the readout of scintillators and de- 
tection Cherenkov radiation, 19:10162 (R;US) 

High speed decision electronics combined to a beam 
Cherenkov counter, 19:10179 (R;FR;In French) 

CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERENKOV RADIATION 

On a possibility of sound Cherenkov radiation experimental ob- 

servation, 19:10990 (IA;RU;In Russian) 
CHERNOBYLSK-4 REACTOR 
Accidents 

Seminar on Comparative assessment of the environmental im- 
pact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1, 19:9129 
(R;XE) 

Acute Irradiation 

Non-classical phenomena in contemporary radioecology, 

19:8817 (RA;XE) 
Agriculture 

Measures (an their effectiveness) to improve the radioecological 
situation given the particular features of the contamination 
caused by the Kyshtym and Chernobyl accidents, 19:8203 
(RA;XE) 

Aquatic Organisms 

Chromosome mutagenesis in populations of aquatic biota in the 
Black Sea, Aegean Sea and Danube and Dnieper rivers, 
1986-1989, 19:8818 (RA;XE) 

Belarus 

Obtaining "clean” produce from livestock reared in areas con- 

taminated by the Chernobyl accident, 19:8821 (RA;XE) 
Chronic Irradiation 

Non-classical phenomena in contemporary radioecology, 

19:8817 (RA;XE) 
Contamination 

The impact of the Chernobyl accident on continental aquatic 

ecosystems. A literature review, 19:8812 (RA;XE) 
Czech Republic 

Analysis of post-Chernobyl dose estimate based on modeling 

and on body burden measurement in CSFR, 19:8831 (RA;XE) 
Domestic Animals 

Obtaining "clean” produce from livestock reared in areas con- 

taminated by the Chernobyl accident, 19:8821 (RA;XE) 


CHERNOBYLSK-4 REACTOR 
Local Fallout 


Fallout 

A comparative assessment of the impact of the Windscale and 
Chernobyl accidents on Cs-137 levels of uplands lamb in 
west Cumbria using the "Ruins” model, 19:8827 (RA;XE) 

Analysis of Chernoby! fuel particles and their migration charac- 
teristics in water and soil, 19:8805 (RA;XE) 

Consequences of the Chernobyl fallout for wild populations in 
South-Eastern Sweden, 19:8829 (RA;XE) 

Cs-137 releases from Sellafield and Chernobyl: lake sediment 
based evidence from West Cumbria, UK, 19:8813 (RA;XE) 

Direct continuous multichannel -yspectrometric measurements- 
one of the main methods for control and study of radioactive 
environmental pollution, 19:8808 (RA;XE) 

Modelling large-scale contamination of the Black Sea caused by 
long-lived radionuclides of Cs-137 and Sr-90 following the 
Chernobyl accident, 19:8811 (RA;XE) 

Radioactive contamination of the Dnieper river and Baltic sea 
basins after the Chernobyl NPP accident, 19:8809 (RA;XE) 

Radioecological monitoring of the Black Sea basin following the 
Chernobyl NPP accident, 19:8810 (RA;XE) 

Study of the bioavailability of radiocaesium following contamina- 
tion of the forest floor, 19:8826 (RA;XE) 

Study of the radiocaesium cycle in forest ecosystems (ever- 
green and deciduous trees), 19:8825 (RA;XE) 

Fission Products 
The Chernobyl source term, 19:8791 (RA;XE) 
Food Chains 
Comparison of the countermeasures taken for the recovery of 
rural areas contaminated by radioactivity, 19:8204 (RA;XE) 
Global Fallout 
Chernobyl source term estimation, 19:8792 (RA;XE) 
Human Populations 

Analysis of post-Chernoby! dose estimate based on modeling 
and on body burden measurement in CSFR, 19:8831 (RA;XE) 

Chernoby! fallout in England and Wales: countermeasures re- 
search and possible remedial measures by MAFF, 19:8830 
(RA;XE) 

Doses of irradiation to the Ukrainian population as a result of the 
Chernobyl accident, 19:8819 (RA;XE) 

The results of medical research in the 30 km zone of the Cher- 
nobyl NPP, 19:8815 (RA;XE) 

Windscale and Chernobyl: a comparison of the effectiveness of 
countermeasures taken in the UK, 19:8824 (RA;XE) 

Hungary 

Concentration of radiocaesium in grain following the Chernobyl! 

accident, 19:8828 (RA;XE) 
Land Pollution Abatement 

Comparison of the countermeasures taken for the recovery of 

rural areas contaminated by radioactivity, 19:8204 (RA;XE) 
Local Fallout 

Agricultural aspects of the radiation situation in the areas con- 
taminated by the southern Urals and Chernobyl accidents, 
19:10348 (RA;XE) 

Behaviour of Pu-239 and Pu-240 in soils following the southern 
Urals and Chernobyl accidents, 19:10347 (RA;XE) 

Comparative analysis of chemical forms of long-lived radionu- 
clides and their migration and transformation in the 
environment following the Kyshtym and Chernobyl accidents, 
19:10346 (RA;XE) 

Forms of radioactive fallout and mobility of radionuclides in 
Ukrainian aqueous landscapes, 19:8806 (RA;XE) 

Hydrological aspects of radionuclide migration in water bodies 
foliowing the Chernobyl accident, 19:9134 (RA;XE) 

Mathematical modelling of radionuclide dispersion in surface 
waters after the Chernobyl accident to evaluate the effective- 
ness of water protection measures, 19:8814 (RA;XE) 

Migration in the Pripyat and Dnieper river basins of caesium and 
strontium radionuclides accidentally released from the Cher- 
nobyl NPP, 19:8807 (RA;XE) 

Processes governing the transfer of radionuclides into crops fol- 
lowing the Chernobyl accident, 19:8804 (RA;XE) 

The experience of the use of the field and stationary methods of 
the direct control over radioactive contamination of the envi- 
ronment by the Chernobyl accident products, 19:8820 (RA;XE) 
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CHERNOBYLSK-4 REACTOR 
Long-Range Transport 


Long-Range Transport 
Chernobyl source term estimation, 19:8792 (RA;XE) 


Meltdown 

Atmospheric dispersion models in assessment of accidental 
releases (illustrated by the Windscale and Chernobyl acci- 
dents), 19:8793 (RA;XE) 

Biological monitoring of the deposition and transport of radioac- 
tive aerosol particles in the Chernobyl NPP zone of influence, 
19:8796 (RA;XE) 

Characteristics of primary and secondary caesium-radionuclide 
contamination of the countryside following the Chernobyl NPP 
accident, 19:9131 (RA;XE) 

Content of Cs-134, Cs-137 and Sr-90 in birch crowns in woods 
within 30 km of the Chernobyl power plant during the initial 
years following the accident, 19:8801 (RA;XE) 

Deposition and resuspension of radiocaesium after Chernobyl, 
19:8797 (RA;XE) 

Forms of occurrence and migration of radionuclides from the 
Chernobyl NPP accident in typical landscapes of Byelorussia, 
19:8794 (RA;XE) 

Forms of radionuclide occurrence in soil, 19:8802 (RA;XE) 

Hot particles in Sweden one year after Chernobyl, 19:8795 
(RA;XE) 

Landscape and geochemical approach to drawing up a soil dis- 
tribution profile for Chernobyl radionuclides in distant areas, 
19:8799 (RA;XE) 

Migration peculiarities of long-lived radionuclides in soils in ar- 
eas contaminated by the Chernobyl NPP accident, 19:9132 
(RA;XE) 

Plutonium release to the environment during Chernobyl acci- 
dent, 19:8803 (RA;XE) 

Radionuclides in the soil and vegetation in the 30 km. Accident 
zone around the Chernobyl NPP, 19:8800 (RA;XE) 

Some common features of the formation and conduct of the 
products of Chernobyl accident in the environment, 19:9130 
(RA;XE) 

Population Relocation 

Measures (an their effectiveness) to improve the radioecological 
situation given the particular features of the contamination 
caused by the Kyshtym and Chernobyl accidents, 19:8203 
(RA;XE) 

Reactor Accidents 

Consequences of the Chernobyl accident in Styria, 19:10396 
(R;AT;in German) 

Contamination in various ecosystems after Chernoby! (Austria.), 
19:10402 (RA;AT;In German) 

Contamination of foodstuffs in Styria (Austria) by J-131 and Cs- 
137 (Austria.), 19:10404 (RA;AT;In German) 

Distribution of radionuclides in sheep, 19:10598 (RA;AT;In Ger- 
man) 

Environmental distribution and transport of radionuclides in 
West Cumbria following the Windscale and Chernobyl acci- 
dents, 19:9133 (RA;XE) 

I-131 activity in thyroid glands of cattle (Austria.), 19:10403 
(RA;AT;In German) 

Neutron characteristics of RBMK before Chernobyl accident and 
after introduction of measures to increase their safety, 
19:8837 (IA;RU;In Russian) 

Reactor Safety 

Neutron characteristics of RBMK before Chernobyl accident and 
after introduction of measures to increase their safety, 
19:8837 (IA;RU;In Russian) 

Rural Populations 

Radiological consequences of the Chernobyl NPP accident in 
comparison with those of the Kyshtym and Windscale radia- 
tion accidents, 19:10557 (RA;XE) 

The radioiodine problem following the Chernobyl accident: ecol- 
ogy, dosimetry and medical effects, 19:8816 (RA;XE) 

Surtace Contamination 

Measures (an their effectiveness) to improve the radioecological 

situation given the particular features of the contamination 


caused by the Kyshtym and Chernobyl accidents, 19:8203 
(RA;XE) 
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United Kingdom 

Chernoby! fallout in England and Wales: countermeasures re- 
search and possible remedial measures by MAFF, 19:8830 
(RA;XE) 

Urban Populations 
The radioiodine problem following the Chernobyl accident: ecol- 
ogy, dosimetry and medical effects, 19:8816 (RA;XE) 
CHEVRON COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 
CHICAGO 

The suitability of low-cost urban airshed modeling in the 

Chicago area, 19:10258 (R;US) i 
CHILDREN 

Results of the diet therapy for treating the diseased children af- 

ter the Chernobyl’s accident, 19:10573 (I;MN;In Russian) 
CHINA 

Energy circumstances and environmental problems in China.: 
Second stage final report: the joint study of Japan and China 
for energy and environment, 19:9186 (R;JP;In Japanese) 

Energy efficiency: Policies for technology transfer in Eastern 
Europe, the Former Soviet Union, and China, 19:9246 (R;US) 

CHINON-3 REACTOR 
In-depth vibratory study of the outercover of a generator in a nu- 
clear plant, 19:8790 (R;FR;In French) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
CHLORIDES 
See also AMMONIUM CHLORIDES 
CALCIUM CHLORIDES 
MAGNESIUM CHLORIDES 
TITANIUM CHLORIDES 

Second report on the Oak Ridge Y-12 Plant Biological Monitor- 
ing and Abatement Program for East Fork Poplar Creek, 
19:8387 (R;US) 

Thermal treatment for chlorine removal from coal: Final techni- 
cal report, September 1, 1991—December 31, 1992, 19:7980 
(R;US) 

CHLORINATED ALICYCLIC HYDROCARBONS 

Investigation and assessment of the atmospheric input in the 
framework of PARCOM (North Sea) and HELCOM (Baltic 
Sea). Partial report: Input of organic trace substances, 
19:10289 (R;DE;in German) 

CHLORINATED ALIPHATIC HYDROCARBONS 

See also PVC 

Paducah Gaseous Diffusion Plant proposed pilot pump-and- 
treat project: Final report, 19:8415 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

See also POLYCHLORINATED BIPHENYLS 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1993, 19:10340 (R;US) 

investigation and assessment of the atmospheric input in the 
framework of PARCOM (North Sea) and HELCOM (Baltic 
Sea). Partial report: Input of organic trace substances, 
19:10289 (R;DE;In German) 

Use of solid waste for chemical stabilization: Adsorption 
isotherms and 'SC solid-state NMR study of hazardous or- 
ganic compounds sorbed on coal fly ash, 19:8721 (R;US) 

CHLORINE 

High temperature corrosion during use of chlorine containing 
coal: Annual technical report, Septernber 1, 1991—August 31, 
1992, 19:9643 (R;US) 

CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE COMPOUNDS 
See also CHLORIDES 
CHLORINE FLUORIDES 
HYDROCHLORIC ACID 

Chemical sensors technology development planning workshop, 

19:9827 (R;US) 
CHLORINE FLUORIDES 

Reinterpretation of rate data for the reaction of CIF and Fo, 

19:9881 (R;US) 





CHLOROFLUOROCARBONS 

Materials Compatibility and Lubricants Research on CFC- 
refrigerant substitutes: Quarterly technical progress report, 1 
July 1993-30 September 1993, 19:9521 (R;US) 

CHLOROPHYLL 

Airborne Oceanographic Lidar results: SEEP Il, Fluorosensing 
missions: Final report, 11 March-12 May 1988, 19:10426 
(R;US) 

CHONDROSARCOMAS 

See SARCOMAS 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMATOGRAPHIC COLUMNS 

See EXTRACTION COLUMNS 
CHROMIUM 

Electrochemical iron generation: The ideal process for simulta- 
neous removal of heavy metals from contaminated 
groundwater, 19:10333 (R;US) 

Environmental characterization of soils 
Progress report, part Il, 19:10407 (R;US) 

Monticello Mill Tailings Site environmental report for calendar 
year 1992, 19:8393 (R;US) 

CHROMIUM ALLOYS 
See also ALLOY-NISOCR22FE18MO9 
ALLOY-NI76CR15FE8 
CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
STEEL-CR2MOV 

Creep properties of vanadium-base alloys, 19:9632 (R;US) 

Effect of irradiation damage and helium on the swelling and 
structure of vanadium-base alloys, 19:9633 (R;US) 

Electrochemical corrosion studies of Fe-based Ni and Fe-based 
Cr alloys in molten carbonates, 19:9436 (RA;US) 

Studies on the optimization of deformation processed metal 
metal matrix composites, 19:9699 (R;US) 

CHROMIUM CARBIDES 

The organometallic chemical vapor deposition of transition 

metal carbides: The use of homoleptic alkyls, 19:9749 (R;US) 
CHROMIUM OXIDES 
Effects of composition on sintering of current interconnects in 
SOFC, 19:9439 (RA;US) 
CHROMIUM STEELS 
See also STEEL-CR12 
STEEL-CR16 
STEEL-CRI16NI 

Corrosion resistant steel with high coefficient of thermal neutron 
absorption, 19:9661 (IA;RU;In Russian) 

Determination of post-irradiation mechanical properties of stain- 
less steel by miniaturized disk indentation techniques, 
19:9688 (IA;RU;In Russian) 

Development and production of nickel-free corrosion resistant 
steels for NPP equipment, 19:9676 (IA;RU;In Russian) 

Influence of liquid metal media on resistance to low-cycle fa- 
tigue of sintered dispersion hardening chromium steel, 
19:9667 (IA;RU;In Russian) 

Tubes of corrosion resistant steel type O8Kh22N6T for nuclear 
power plants, 19:9672 (IA;RU;In Russian) 

CHROMIUM-NICKEL STEELS 
See also CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STAINLESS STEEL-303 
STEEL-CR18NI10T! 
STEEL-CR19NI10 

Defect-solute interactions near irradiation grain boundaries, 
19:9713 (R;US) 

Effect of helium additions in plasma on hydrogen penetration 
from plasma discharge through Kh16N15M3B steel, 19:9686 
(IA;RU;In Russian) 

Method of investigation of hydrogen penetration in metals and 
alloys under irradiation, 19:9689 (IA;RU;In Russian) 

Physical aspects of fuel cladding fracture in fusion reactors, 
19:9684 (IA;RU;In Russian) 

CHROMIUM-NICKEL-MOLYBDENUM STEELS 

See also STEEL-CR17NI12MO3 

STEEL-CR17NI12MO3-L 


and sediments: 


CLIMATE MODELS 


Chromium steel for nuclear power plants, 19:9657 (IA;RU;In 
Russian) 

Easy to manufacture steel type O5Kh14N15M8Ts with stable 
structure, 19:9666 (IA;RU;in Russian) 

Steel type 04Kh16N11MS3T as a structural material for first wall 
and blanket of thermonuclear reactor, 19:9674 (IA;RU;In Rus- 
sian) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Radiobiological aspects of combined gamma-neutron therapy, 
19:10578 (IA;RU;In Russian) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 

Chromosome mutagenesis in populations of aquatic biota in the 
Black Sea, Aegean Sea and Danube and Dnieper rivers, 
1986-1989, 19:8818 (RA;XE) 

Stem-loop structures of the repetitive DNA sequences located at 
human centromeres, 19:10449 (R;US) 

CHRONIC IRRADIATION 

The consequences of the Kyshtym accident for Flora and 

Fauna, 19:10081 (RA;XE) 
CHS TORSATRON 

ICRF heating experiments in CHS, 19:11154 (IA;XA) 

Local thermal transport in the low-aspect-ration he- 
liotron/torsatron CHS which ever gets reflected (vparaiie) = 9) is 
collisionlessly lost, 19:11194 (IA;XA) 

Measurements of ion temperature and plasma rotation profile 
with charge exchange spectroscopy, 19:11089 (RA;XA) 

Observation of damping of toroidal rotation due to neoclassical 


parallel viscosity in Heliotron/Torsatron CHS, 19:11120 (IA;XA) 
Peaked density profiles and its correlation with toroidal rotation 

in the compact helical system CHS, 19:11133 (IA;XA) 
Perturbation field experiments in CHS, 19:11136 (IA;XA) 


Probability of particle 
19:11135 (IA;XA) 
Review of CHS experiments, 19:11189 (IA;XA) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRENE REACTOR 
Assuring the completeness of closure welds in CIRENE fuel ele- 
ments, 19:8748 (RA;CA) 
DASA: A software system for evaluating quality of fuel produc- 
tion, 19:8943 (RA;CA) 
CITIES 
See URBAN AREAS 
CITREX PROCESS 
See DESULFURIZATION 
CITRUS 
Disinfestation of export oranges and tangerines (Citrus spp) 
against medfly Ceratitis capitata (Wied., 1824) (Diptera; 
Tephritidae) by gamma irradiation (Co-60), 19:10503 (I;BR;In 
Portuguese) 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLATHRATES 
Staging in layer intercalates: Progress report, 1 June 1988-31 
May 1989, 19:9766 (R;US) 
CLEAN AIR ACTS 
Optimizing electric utility air toxics compliance with other titles of 
the Clean Air Act, 19:9195 (R;US) 
Potential impacts of Title | nonattainment on the electric power 
industry: A Chicago case study (Phase 2), 19:10259 (R;US) 
CLEANAIR PROCESS 
See DESULFURIZATION 
CLIMATE MODELS 
PCCM2: A GCM adapted for scalable parallel computers, 
19:10263 (R;US) 


collissionless _ trapping/detrapping, 
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CLIMATES 


CLIMATES 

Climate protection and international policy: The Rio-conference 
between global responsibility and national interests, 19:9215 
(R;DE) 

Concluding report about research and development work 1992. 
Institute for Meteorology and Climate Research, 19:10311 
(I;DE;in German) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

Developing methodology and tools for integrated assessment of 
the risks of global environmental change: Analyzing uncer- 
tainty, risk assessment, risk perception, expert judgment, and 
a case study on sea level rise: Report of collaborative re- 
search, July 1991—June 1993: Final report, 19:9198 (R;US) 

Effects of climate change on Pacific Northwest water-related re- 
sources: Summary of preliminary findings, 19:10442 (R;US) 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 2: Statistical 
interpretation, 19:10275 (R;DK) 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 1: Direct 
model output, 19:10274 (R;DK) 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 2: Statistical 
interpretation, 19:10275 (R;DK) 

PCCM2: A GCM adapted for scalable parallel computers, 
19:10263 (R;US) 

The Global Climatology Network Precipitation data, 19:10268 
(R;US) 

Travel to Italy to participate at the International Geosphere- Bio- 
sphere Programme-Global Change and Terrestrial Ecosystem 
Symposium: Foreign trip report, October 15-26, 1993, 
19:10385 (R;US) 

CLOSE-IN FALLOUT 
See LOCAL FALLOUT 
CLOSTRIDIUM 

Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report: July 1, 1993— 
September 30, 1993, 19:8501 (R;US) 

CLOUDS 

Boundary-layer cumulus over land: Some observations and 
conceptual models, 19:10267 (R;US) 

Cloud studies seen from a physical chemist’s perspective, 
19:10264 (R;US) 

Long pulse chemical laser: Final technical report, 19:10036 
(R;US) 

Science team participation in the ARM program: Progress re- 
port, October 31, 1992—November 1, 1993, 19:10276 (R;US) 

[Treatment of cloud radiative effects in general circulation mod- 
els], 19:10279 (R;US) 

CLUSTERS (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
CLUSTERS (ION) 

See ION PAIRS 
CO-GENERATION 

See COGENERATION 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAL 

See also COAL FINES 

SUBBITUMINOUS COAL 
Ash Content 

Graphic values for some organic constituents of beneficiated 
coal samples: [Final] technical report, September 1, 1991— 
August 31, 1992, 19:8053 (R;US) 

Ashes 

Field study of disposed wastes from advanced coal processes: 
Quarterly progress report, July-September 1993, 19:8061 
(R;US) 

Atomization 

Development and use of an apparatus to measure the dynamic 
surface properties of coal-water slurry fuels for applications to 
atomization characteristics: Quarterly report No. 5, August 1, 
1993—October 31, 1993, 19:8054 (R;US) 
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By-Products 

Development and evaluation of a Mn oxide adsorbent: Quarterly 

progress report: October-December, 1993, 19:9869 (R;US) 
Calorific Value 

Graphic values for some organic constituents of beneficiated 
coal samples: [Final] technical report, September 1, 1991— 
August 31, 1992, 19:8053 (R;US) 

Chemical Bonds 

Protocols for the selective cleavage of carbon-sulfur bonds in 
coal: Final technical report, September 1, 1991—August 31, 
1992, 19:9867 (R;US) 

Chemical Composition 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Final technical report, 1 September 1991-31 
August 1992, 19:9813 (R;US) 

Cleaning 

Combustion characterization of beneficiated coal-based fuels, 
19:8081 (RA;US) 

Controlling air toxics through advanced coal preparation, 
19:7964 (RA;US) 

Development of enhanced sulfur rejection processes, 19:7976 
(RA;US) 

Development of the selective hydrophobic coagulation process, 
19:7971 (RA;US) 

Evaluation, engineering and development of advanced cyclone 
processes, 19:7963 (RA;US) 

Physical cleaning of waste coal by dissolved-CO. flotation, 
19:7974 (RA;US) 

VHF EPR analysis of organic sulfur in coal, 19:7969 (RA;US) 

[Advanced Coal Conversion Process Demonstration Project]: 
Technical progress report: April 1, 1992—June 30, 1992, 
19:8012 (R;US) 

Cocombustion 

Combustion of Illinois coals and chars with natural gas: Final 
technical report, September 1, 1991—August 31, 1992, 
19:8101 (R;US) 

Cooperative research on the combustion characteristics of 
cofired desulfurized Illinois coal and char with natural gas: Fi- 
nal technical report, September 1, 1991—August 31, 1992, 
19:8078 (R;US) 

Combustion 

A coal-fired combustion system for industrial process heating 
applications, 19:10025 (RA;US) 

A novel carbon-based process for flue gas cleanup, 19:8690 
(RA;US) 

Advanced in-duct sorbent injection process for SO. control, 
19:8696 (RA;US) 

An integrated emissions control system for small-scale CWS 
furnaces, 19:8697 (RA;US) 

Ash deposit initiation in a simulated fouling regime, 19:8710 
(RA;US) 

Catalysts for the reduction of sulfur dioxide to elemental sulfur, 
19:8700 (RA;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control, 19:8699 (RA;US) 

Coal Combustion Science quarterly progress report, January— 
March 1993: Task 1, Coal char combustion: Task 2,, Fate of 
mineral matter, 19:8107 (R;US) 

Combustion 2000 - low-emission boiler systems project Phase | 
- ABB’s concept development, 19:8681 (RA;US) 

Combustion 2000: Burning coal in the twenty-first century, 
19:8685 (RA;US) 

Combustion characterization of beneficiated coal-based fuels, 
19:8081 (RA;US) 

Concept selection for advanced low-emission coal fired boiler, 
19:8682 (RA;US) 

Conceptual design for fluidized bed copper oxide process, 
19:8689 (RA;US) 

Condensing economizers for small coal-fired equipment, 
19:8663 (RA;US) 

Control of mercury emissions from coal-fired boilers, 19:8713 
(RA;US) 

Coolside waste management research: Quarterly report, July 1, 
1993—September 30, 1993, 19:9525 (R;US) 





Corrosion of ceramics in coal-combustion applications, 19:8085 
(RA;US) 

Demonstration of a high efficiency advanced coal combustor for 
an industrial boiler, 19:10026 (RA;US) 

Development and testing of an industrial scale, coal-fired slag- 
ging combustion system, 19:8664 (RA;US) 

Development of a flue gas desulfurization process using a novel 
regenerative HBr system, 19:8711 (RA;US) 

Development of a high-performance coal-fired power generating 
system with a pyrolysis gas and char-fired high temperature 
furnace, 19:8684 (RA;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers, 19:8698 (RA;US) 

Development of the integrated environmental control model, 
19:8695 (RA;US) 

Engineering development of an advanced coal-fired low- 
emission boiler system, 19:8683 (RA;US) 

Feasibility study for an advanced coal-fired heat exchanger/gas 
turbine topping cycle for a high efficiency power plant, 
19:8660 (RA;US) 

Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 2, 1 July 1993— 
30 September 1993, 19:8055 (R;US) 

High-efficiency SO2 removal testing, 19:8694 (RA;US) 

Hollow fiber contactors for simultaneous SO,/NO, removal, 
19:8691 (RA:US) 

IGR combined NO,/SO, control technology, 19:8692 (RA;US) 

Influence of sulfur in coals on char morphology and combustion: 
Final report, September 1, 1991—August 31, 1992, 19:8100 
(R;US) 

Krakow clean fossil fuels and energy efficient project, 19:10029 
(RA;US) 

Long term NO, emissions results with natural gas reburning, 
19:8082 (RA;US) 

Materials support for HITAF, 19:8662 (RA;US) 

NOXSO's NO, recycle tests on a cyclone furnace, 19:8688 
(RA;US) 

Overview of recent research activities at EPRI's high sulfur test 
center, 19:8693 (RA;US) 

Particulate control and cohesive properties of fly ash, 19:8714 
(RA;US) 

Predictive modelling of boiler fouling, 19:8659 (RA;US) 

Proof-of-concept pilot test of the NOXSO flue gas treatment pro- 
cess, 19:8687 (RA;US) 

Recent progress in the use of synchrotron radiation for the anal- 
ysis of coal combustion products, 19:8709 (RA;US) 

Research on fundamental aspects of inorganic particle deposi- 
tion in coal-fired equipment, 19:8658 (RA;US) 

Sonic Enhanced Ash Agglomeration and Sulfur Capture: Tech- 
nical progress report, July 1993—September 1993, 19:8088 
(R;US) 

Superclean coal-water slurry combustion testing in an oil-fired 
boiler, 19:8079 (RA;US) 

Technical support for combustion 2000 program, 19:8661 
(RA;US) 

The fate of mineral matter during coal combustion, 19:8083 
(RA;US) 

Tung flue gas desulfurization pilot plant, 19:8686 (RA;US) 

Utilization of coal-water fuels in fire-tube boilers, 19:8080 (RA;US) 


Combustion Products 
Corrosion performance of materials for advanced combustion 
systems, 19:8657 (R;US) 
Radiative properties of char, fly-ash, and soot particles in coal 
flames: First annual report: September 15, 1992—September 
15, 1993, 19:9924 (R;US) 


Combustion Properties 
Combustion characterization of the blend of plant coal and re- 
covered coal fines: Final technical report, September 1, 
1991—August 31, 1992, 19:8099 (R;US) 


Comminution 
The effects of moderate coal cleaning on the microbial removal 
of organic sulfur: Final technical report, September 1, 1991— 
August 31, 1992, 19:7985 (R;US) 


COAL 
Flue Gas 


Computerized Simulation 
Applications of molecular modeling in coal research, 19:8057 
(R;US) 
Consumption Rates 
Electric power monthly, January 1994, 19:9270 (R;US) 
Conversion 

Clean coal technologies: Research, development, and demon- 

stration program plan, 19:9263 (R;US) 
Coprocessing 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, July 1, 1993-September 30, 1993, 19:8015 
(R;US) 

The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, July-September 1993, 19:8016 
(R;US) 

Dechlorination 

Thermal treatment for chlorine removal from coal: Final technical 
report, September 1, 1991—August 31, 1992, 19:7983 (R;US) 

Thermal treatment for chlorine removal from coal: Final techni- 
cal report, September 1, 1991—December 31, 1992, 19:7980 
(R;US) 

Demineralization 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Final technical report, September 1, 1991—August 31, 
1992, 19:8026 (R;US) 

Denitrification 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, July 1, 1993-September 30, 1993, 
19:8018 (R;US) 

Depolymerization 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Final technical report, 1 September 1991-31 
October 1992, 19:8049 (R;US) 

Lignin-assisted coal depolymerization: [Final] technical report, 
September 1, 1991—August 31, 1992, 19:8028 (R;US) 

Desulfurization 

Heteronuclear probes of coal structure and reactivity: Quarterly 
report, July-September 1993, 19:10211 (R;US) 

Microbial strain improvement for organosulfur removal from 
coal: Final technical report, September 1, 1991—August 31, 
1992, 19:7984 (R:US) 

Mild pyrolysis of selectively oxidized coals: Technical report, 
September 1, 1991—August 31, 1992, 19:7982 (R;US) 

Sulfur removal from high-sulfur Illinois coal by low-temperature 
perchloroethylene (PCE) extraction: Final technical report, 
September 1, 1991—August 31, 1992, 19:8020 (R;US) 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, July 1, 1993—September 30, 1993, 
19:8018 (R;US) 

Devoiatilization 

Clean, premium-quality chars: Demineralized and carbon en- 
riched: Final technical report, September 1, 1991—August 31, 
1992, 19:8026 (R;US) 

Dissolution 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Final technical report, 1 September 1991-31 
August 1992, 19:9813 (R;US) 

Drying 

[Advanced Coal Conversion Process Demonstration Project): 
Technical progress report: April 1, 1992—-June 30, 1992, 
19:8012 (R;US) 

Electron Spin Resonance 

Molecular accessibility in oxidized and dried coals: Quarterly re- 
port, October-December 1993, 19:8056 (R;US) 

VHF EPR analysis of organic sulfur in coal: Final technical re- 
port, September 1, 1991—August 31, 1992, 19:8051 (R;US) 

Environmental Impacts 

Clean coal technologies: Option and research activities, 

19:8075 (RA;IL) 
Flue Gas 

High temperature membranes for H2S and SOz separations: 
Quarterly progress report, July 1, 1993—September 30, 1993, 
19:8068 (R;US) 
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COAL 
Fluidized-Bed Combustion 


Fluidized-Bed Combustion 

CFBC evaluation of fuels processed from Illinois coals: Final 
technical report, September 1, 1991—November 10, 1992, 
19:8097 (R;US) 

Clean Coal Il: PFBC Utility Demonstration Project: Annual re- 
port, [January 1, 1992—December 31, 1992], 19:8089 (R;US) 

Evaluation and utilization of Illinois FBC residues for construc- 
tion materials: Final technical report, September 1, 
1991—August 31, 1992, 19:9527 (R;US) 

Metal wastage design guidelines for bubbling fluidized-bed com- 
bustors: Final report, 19:8087 (R;US) 

Pulsed atmospheric fluidized bed combustion: Quarterly techni- 
cal progress report, Apri-+-June 1993, 19:8090 (R;US) 

Pulsed atmospheric fluidized bed combustion: Technical 
progress report, July 1993—September 1993, 19:8091 (R;US) 

The use of FBC wastes in the reclamation of coal slurry solids: 
Final technical report, September 1, 1991—December 31, 
1992, 19:7961 (R;US) 

The use of FBC wastes in the reclamation of coal slurry solids: 
Final technical report, September 1, 1991—August 31, 1992, 
19:9526 (R;US) 

Fractionation 

Graphic values for some organic constituents of beneficiated 
coal samples: [Final] technical report, September 1, 1991— 
August 31, 1992, 19:8053 (R;US) 

Fragmentation 

The fate of mineral matter during coal combustion, 19:8083 

(RA;US) 
Gas Analysis 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Final technical report, September 1, 1991— 
August 31, 1992, 19:9812 (R;US) 

Grinding 

A novel technique for evaluating cleaned fine and ultrafine coal: 
Final technical report, 1 September 1991-31 August 1992, 
19:7986 (R;US) 

Ground Disposal 

Coolside waste management research: Quarterly report, July 1, 

1993—September 30, 1993, 19:9525 (R;US) 
Heat Treatments 

Thermal treatment for chlorine removal from coal: Final techni- 
cal report, September 1, 1991—December 31, 1992, 19:7980 
(R;US) 

Laser-Radiation Heating 

Mass spectral study of organic sulfur in the polymeric matrix of 
coal: Final technical report, September 1, 1991—August 31, 
1992, 19:8050 (R;US) 

Market 

Second annual clean coal technology conference: Proceedings: 

Volume 1, 19:7978 (R;US) 


Mass Spectroscopy 
Mass spectral study of organic sulfur in the polymeric matrix of 
coal: Final technical report, September 1, 1991—August 31, 
1992, 19:8050 (R;US) 
Meetings 
Second annual clean coal technology conference: Proceedings: 
Volume 2, 19:8059 (R;US) 
Mixing 
Combustion characterization of the blend of plant coal and re- 
covered coal fines: Final technical report, September 1, 
1991—August 31, 1992, 19:8099 (R;US) 
Molecular Structure 
Applications of molecular modeling in coal research, 19:8057 
(R;US) 
Nondestructive Analysis 
VHF EPR analysis of organic sulfur in coal, 19:7969 (RA;US) 
Nuclear Magnetic Resonance 
Advanced NMR-based techniques for pore structure analysis of 
coal: Quarter report #8, 7/1/93—9/30/93, 19:8048 (R;US) 
Heteronuclear probes of coal structure and reactivity: Quarterly 
report, July-September 1993, 19:10211 (R;US) 
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Organic Sulfur Compounds 

Graphic values for some organic constituents of beneficiated 
coal samples: [Final] technical report, September 1, 1991— 
August 31, 1992, 19:8053 (R;US) 

The effects of moderate coal cleaning on the microbial removal 
of organic sulfur: Final technical report, September 1, 1991- 
August 31, 1992, 19:7985 (R;US) 

Oxidation 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Final technical report, 1 September 1991-31 
August 1992, 19:9813 (R;US) 

Mild pyrolysis of selectively oxidized coals: Technical report, 
September 1, 1991—August 31, 1992, 19:7982 (R;US) 

Molecular accessibility in oxidized and dried coals: Quarterly re- 
port, October-December 1993, 19:8056 (R;US) 

Pore Structure 
Advanced NMR-based techniques for pore structure analysis of 
coal: Quarter report #8, 7/1/93—9/30/93, 19:8048 (R;US) 
Prices 
Electric power monthly, January 1994, 19:9270 (R;US) 
Pulse Combustion 

Development and testing of commercial-scale coal-fired pulse 

combustion systems, 19:10027 (RA;US) 
Pyrolysis 

Behavior of sulfur and chlorine in coal during combustion and 
boiler corrosion: Final technical report, September 1, 1991— 
August 31, 1992, 19:9812 (R;US) 

Continuous bench-scale tests to assess METHOXYCOAL pro- 
cess performance: Final technical report, September 1, 
1991—August 31, 1992, 19:8023 (R;US) 

Miki pyrolysis of selectively oxidized coals: Technical report, 
September 1, 1991—August 31, 1992, 19:7982 (R;US) 

Research Programs 

Western Research Institute quarterly technical progress report, 

July-September 1993, 19:8173 (R;US) 
Small Angle Scattering 

Advanced NMP-based techniques for pore structure analysis of 

coal: Quarter report #8, 7/1/93-9/30/93, 19:8048 (R;US) 
Solid Wastes 

Field study of disposed wastes from advanced coal processes: 
Quarterly progress report, July-September 1993, 19:8061 
(R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report: April-June 1993, 
19:8060 (R;US) 

Solubility 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, July 1, 1993—September 30, 1993, 
19:8018 (R;US) 

Solvent Extraction 

Sulfur removal from high-suifur Illirois coal by low-temperature 
perchloroethylene (PCE) extraction: Final technical report, 
September 1, 1991—August 31, 1992, 19:8020 (R;US) 

Structural Chemical Analysis 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Final technical report, 1 September 1991-31 
October 1992, 19:8049 (R;US) 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Final technical report, 1 September 1991-31 
August 1992, 19:9813 (R;US) 

Surface Properties 

Characterization of the surface properties of Illinois basin coals: 
Final technical report, September 1, 1991—August 31, 1992, 
19:8052 (R;US) 

Washing 

A novel technique for evaluating cleaned fine and ultrafine coal: 
Final technical report, 1 September 1991-31 August 1992, 
19:7986 (R;US) 

COAL DEPOSITS 

See also COAL SEAMS 

Geohydrologic feasibility study of the greater Green River Basin 
for the potential applicability of Jack W. Mcintyre’s patented 
tool, 19:8148 (R;US) 





Resource characterization and residuals remediation: Task 1.0: 
Semi-annual report, March 1—June 30, 1993, 19:8076 (R;US) 
COAL FINES 
Atomization 
The physics of non-Newtonian liquid slurry atomization part 1: 
Atomizer characterization, 19:8043 (RA;US) 
Chemical Analysis 
On-line image analysis for assessment of pyrite liberation, 
19:7970 (RA;US) 
Cleaning 
Applications of emulsions in coal preparation, 19:7973 (RA;US) 
Bench-scale testing of on-line control for column flotation, 
19:7968 (RA;US) 
Bench-scale testing of the multi-gravity separator in combination 
with microcel, 19:7965 (RA;US) 
Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications, 19:7975 (RA;US) 
Engineering development of advanced physical fine coal clean- 
ing technologies - froth flotation, 19:7962 (RA;US) 
Further development of LICADO coal cleaning process, 19:7966 
(RA;US) 
Improved coarsely-packed column flotation for fine coal clean- 
ing, 19:7967 (RA;US) 
On-line image analysis for assessment of pyrite liberation, 
19:7970 (RA;US) 
Simultaneous dewatering and reconstitution of fine coal using a 
screen-bowl centrifuge, 19:7972 (RA;US) 
Combustion 
Development of a coal water slurry fired commercial scale 
space heating system, 19:10028 (RA;US) 
Development of an industrial pulverized coal low-NO, burner, 
19:10024 (RA;US) 
Development of coal-based technologies for Department of De- 
fense facilities, 19:8086 (RA;US) 
Quantitative microstructural characterization of ash deposits 
from pulverized-coal-fired boilers, 19:8058 (RA;US) 
Combustion Kinetics 
Kinetics and mechanisms of coal char combustion and carbon 
burnout, 19:8084 (RA;US) 
Combustion Products 
Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 1, 18 May 1993— 
30 June 1993, 19:8102 (R;US) 
Combustion Properties 
Combustion characterization of the blend of plant coal and re- 
covered coal fines: Final technical report, September 1, 
1991—August 31, 1992, 19:8099 (R;US) 
Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 1, 18 May 1993— 
30 June 1993, 19:8102 (R;US) 
Desulfurization 
Engineering development of advanced physical fine coal cleaning 
technologies — froth flotation: Quarterly technical progress re- 
port No. 20, July 1, 1993—September 30, 1993, 19:8011 (R;US) 
Filtration 
Evaluation of hyperbaric filtration for fine coal dewatering: 
Fourth quarterly technical progress report: June 1, 1993— 
September 30, 1993, 19:7991 (R;US) 
Land Transport 
Solving the problems of delivery and use of wet coal fines in the 
commercial marketplace by mulled coal technology, 19:7977 
(RA;US) 
Maritime Transport 
Solving the problems of delivery and use of wet coal fines in the 
commercial marketplace by mulled coal technology, 19:7977 
(RA;US) 
Materials Recovery 
Combustion characterization of the blend of plant coal and re- 
covered coal fines: Final technical report, September 1, 
1991—August 31, 1992, 19:8099 (R;US) 
Mixing 
Combustion characterization of the blend of plant coal and re- 
covered coal fines: Final technical report, September 1, 
1991—August 31, 1992, 19:8099 (R;US) 


COAL GASIFICATION 


Pelletizing 

Carbonation as a binding mechanism for coal/calcium hydroxide 
pellets: Final technical report, September 1, 1991—August 31, 
1992, 19:7987 (R;US) 

Surface Properties 

Development and use of an apparatus to measure the dynamic 

surface properties of coal-water slurry fuels, 19:8044 (RA;US) 
Uses 

Solving the problems of delivery and use of wet coal fines in the 
commercial marketplace by mulled coal technology, 19:7977 
(RA;US) 

Water Removal 

Applications of emulsions in coal preparation, 19:7973 (RA;US) 

Dewatering studies of fine clean coal: Final technical report, 
September 1, 1991—August 31, 1992, 19:7981 (R;US) 

Evaluation of hyperbaric filtration for fine coal dewatering: 
Fourth quarterly technical progress report: June 1, 1993— 
September 30, 1993, 19:7991 (R;US) 

COAL GAS 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 17, July-September 1993, 
19:9811 (R:US) 

Bench-scale demonstration of hot-gas desulfurization technol- 
ogy: Quarterly technical progress report, July 1, 
1993-—September 30, 1993, 19:8008 (R;US) 

Bioconversion of coal-derived synthesis gas to liquid fuels: An- 
nual report, September 29, 1992—September 28, 1993, 
19:8042 (R;US) 

CE IGCC repowering project hot gas clean up system, 19:8001 
(R;US) 

Desulfurization of hot fuel gas produced from high-chlorine Illi- 
nois coals: Final technical report, September 1, 1991—August 
31, 1992, 19:8032 (R;US) 

Development of novel copper-based sorbents for hot-gas 
cleanup: Final technical report, September 1, 1991—August 
31, 1992, 19:8031 (R;US) 

Fixed bed testing of a molybdenum-promoted zinc titanate for 
hot gas desulfurization, 19:8009 (R;US) 

Gasifier feed: Tailor-made from Illinois coals: Interim final tech- 
nical report, September 1, 1991—August 31, 1992, 19:8029 
(R;US) 

Granular-bed and ceramic candle filters in commercial plants: A 
comparison, 19:8725 (R;US) 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report #9: September 1—December 1, 1993, 
19:9726 (R;US) 

Hot coal gas desulfurization with manganese-based sorbents: 
Progress report, April 1, 1993—June 30, 1993, 19:8007 (R;US) 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Volume 2, Evalua- 
tion of zinc loss from zinc titanate sorbents during hot gas 
desulfurization: Final report, October 1, 1987—October 31, 
1993, 19:7997 (R;US) 

Long-term testing of the zinc titanate for desulfurization of hot 
coal gas in a fluidized-bed reactor, 19:8010 (R;US) 

Novel hydrogen separation device development for coal gasifi- 
cation system applications: Final report, 19:8487 (R;US) 

COAL GASIFICATION 
See also COMBINED-CYCLE FW PROCESS 
KRW GASIFICATION PROCESS 
TEXACO GASIFICATION PROCESS 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 17, July-September 1993, 
19:9811 (R;US) 

Bench-scale demonstration of hot-gas desulfurization technol- 
ogy: Quarterly technical progress report, July 1, 
1993-September 30, 1993, 19:8008 (R;US) 

CE IGCC repowering project hot gas clean up system, 19:8001 
(R;US) 

Demonstration of a carbonate fuel cell stack on coal derived 
gas, 19:9348 (RA;US) 

Desulfurization of hot fuel gas produced from high-chlorine lli- 
nois coals: Final technical report, September 1, 1991—August 
31, 1992, 19:8032 (R;US) 
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COAL GASIFICATION 


Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, April-June 1988, 19:7999 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, April 
i—June 30, 1993, 19:7998 (R;US) 

Development of biological coal gasification (MicGas process): 
13th Quarterly report, [July 1-September 30, 1993], 19:8004 
(R;US) 

Integrated methods for production of clean char and its combus- 
tion properties: Interim final technical report, September 1, 
1991—August 31, 1992, 19:8024 (R;US) 

Investigation of a technique for sulfur reduction of mild gasifica- 
tion char: Final technical report, September 1, 1991—August 
31, 1992, 19:8025 (R;US) 

Novel hydrogen separation device development for coal gasifi- 
cation system applications: Final report, 19:8487 (R;US) 

Production of mild gasification coproducts project: Quarterly 
technical progress report, [July 1, 1993—September 30, 1993], 
19:8005 (R;US) 

The genotoxicity studies of mild gasification product, MRE#1, in 
mammalian cells: [Quarterly technical progress report, July 1, 
1993—September 30, 1993], 19:8108 (R;US) 

[Toxicity studies of mild gasification products: Quarterly techni- 
cal progress report, Apri+-June 1993], 19:10448 (R;US) 


COAL GASIFICATION PLANTS 

Environmental report for the Gasification Product Improvement 
Facility (GPIF), 19:8006 (R;US) 

Gasifier feed: Tailor-made from Illinois coals: Final technical re- 
port, September 1, 1991—December 31, 1992, 19:8021 (R;US) 

Gasifier feed: Tailor-made from Illinois coals: Interim final tech- 
nical report, September 1, 1991—August 31, 1992, 19:8029 
(R;US) 

The behaviour of selected trace elements in integrated coal 
gasification combined cycle power plants (IGCC), 19:8038 
(R;DE;in German) 


COAL LIQUEFACTION 

Advanced direct coal liquefaction concepts: Quarterly report, 
July 1, 1993-September 30, 1993, 19:8013 (R;US) 

Biological upgrading of coal liquids: Quarterly report, July 1, 
1993—September 30, 1993, 19:8017 (R;US) 

Catalytic Multi-Stage Liquefaction of Coal: Fourth quarterly re- 
port, 1 July 1993-30 September 1993, 19:8034 (R;US) 

Coal-derived promoters for the liquefaction of Illinois coal: Final 
technical report, September 1, 1991—August 31, 1992, 
19:8022 (R;US) 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, July 1, 1993-September 30, 1993, 19:8015 
(R;US) 

High conversion of coal to transportation fuels for the future with 
low HC gas production: Progress report No. 4, July 1- 
September 30, 1993, 19:8033 (R;US) 

Lignin-assisted coal depolymerization: [Final] technical report, 
September 1, 1991—August 31, 1992, 19:8028 (R;US) 

Optimization of reactor configuration in coal liquefaction: Sev- 
enth quarterly report for the period 1 April-30 June 1993. 
Final report, 19:8014 (R;US) 

Surfactant studies for bench-scale operation: Fifth quarterly 
technical progress report: July 1, 1993-September 30, 1993, 
19:8036 (R;US) 

The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, July-September 1993, 19:8016 
(R;US) 

Travel to Japan to carry out activities related to the USDOE and 
Japan AIST/ANRE: Foreign trip report, October 17-29, 1991, 
19:7993 (R;US) 

[Mechanism of hydrogen incorporation in coal liquefaction]: 
Ninth [quarterly] progress report, [July-September 1993], 
19:9866 (R;US) 


COAL LIQUIDS 
Advanced thermally stable jet fuels: Technical progress report, 
February 1993—March 1993, 19:8571 (R;US) 
Biological upgrading of coal liquids: Quarterly report, July 1, 
1993-—September 30, 1993, 19:8017 (R;US) 
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Deashing of coal liquids with ceramic membrane microfiltration 
and diafiltration: Quarterly report, July 1, 1993-September 
30, 1993, 19:8035 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, Apri-+-June 1988, 19:7999 (R;US) 

Lignin-assisted coal depolymerization: [Final] technical report, 
September 1, 1991—August 31, 1992, 19:8028 (R;US) 

Production of mild gasification coproducts project: Quarterly 
technical progress report, [July 1, 1993—September 30, 1993], 
19:8005 (R;US) 


COAL PREPARATION 

Bench-scale testing of on-line control of column flotation using a 
novel analyzer: Volume 2, Appendices: Revised final report, 
19:7988 (R;US) 

CFBC evaluation of fuels processed from Illinois coals: Final 
technical report, September 1, 1991—November 10, 1992, 
19:8097 (R;US) 

Clean coal technologies: 
19:8075 (RA;IL) 

Dewatering studies of fine clean coal: Final technical report, 
September 1, 1991—August 31, 1992, 19:7981 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical 
progress report No. 4, 19:7989 (R;US) 

Engineering development of advanced physical fine coal cleaning 
technologies — froth flotation: Quarterly technical progress re- 
port No. 20, July 1, 1993—September 30, 1993, 19:8011 (R;US) 

Micro-agglomerate flotation for deep cleaning of coal: Quarterly 
progress report, July 1-September 30, 1993, 19:7990 (R;US) 

The effects of moderate coal cleaning on the microbial removal 
of organic sulfur: Final technical report, September 1, 1991-— 
August 31, 1992, 19:7985 (R;US) 

Travel to Italy to attend the Fourth International Symposium on 
Bioprocessing of Fossil Fuels: Foreign trip report, September 
20-24, 1993, 19:7994 (R;US) 

[Advanced Coal Conversion Process Demonstration Project]: 
Technical progress report: April 1, 1992-June 30, 1992, 
19:8012 (R;US) 


COAL PREPARATION PLANTS 

Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications, 19:7975 (RA;US) 

Solving the problems of delivery and use of wet coal fines in the 
commercial marketplace by mulled coal technology, 19:7977 
(RA;US) 

The use of FBC wastes in the reclamation of coal slurry solids: 
Final technical report, September 1, 1991—August 31, 1992, 
19:9526 (R;US) 

The use of FBC wastes in the reclamation of coal slurry solids: 
Final technical report, September 1, 1991—December 31, 
1992, 19:7961 (R;US) 


COAL SEAMS 
Geohydrologic feasibility study of the Piceance Basin of Colorado 
for the potential applicability of Jack W. Mcintyre’s patented 
gas/produced water separation process, 19:8077 (R;US) 
Multistrata exploration and production study, 19:8152 (R;US) 


COAL-DERIVED GASES 
See COAL GAS 


COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 


COAL-FIRED GAS TURBINES 

Advanced turbine design for coal-fueled engines: Quarterly 
technical report, [July 1, 1989-September 30, 1989], 19:8666 
(R;US) 

Sonic enhanced ash agglomeration and sulfur capture: Technical 
progress report: January 1993—March 1993, 19:8064 (R;US) 

The DOE/SCS Power Systems Development Facility, 19:8722 
(R;US) 


COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 


Option and research activities, 





COALIFICATION 
Applications of molecular modeling in coal research, 19:8057 
(R;US) 
COATED FUEL PARTICLES 
The development of CVR coatings for PBR fuels, 19:8979 (R;US) 
COATINGS 
See also PAINTS 
PROTECTIVE COATINGS 
REFLECTIVE COATINGS 
Dual cure low-VOC coating process: Phase 3: Semi-annual 
technical progress report, October 1992—March 31, 1993, 
19:9769 (R;US) 
COBALT 
[Studies of supported molybdenum and tungsten]: Progress re- 
port, 19:9859 (R:US) 
COBALT 59 TARGET 
Inner shell atomic phenomena as probe for heavy ion induced 
nuclear reactions, 19:10870 (IA;RU;in Russian, English) 
COBALT ALLOYS 
Giant magnetoresistance and microstructural characteristics of 
epitaxial Fe-Ag and Co-Ag granular thin films, 19:9710 (R;US) 
COBALT COMPOUNDS 
See also COBALT OXIDES 
[Molecular/polymeric magnetism]: Progress report, [March 15— 
December 31, 1993], 19:9767 (R;US) 
COBALT OXIDES 
Studies on the perovskite cathode for the molten carbonate fuel 
cell, 19:9441 (RA;US) 
COCOMBUSTION 
Oxygen-enriched coincineration of MSW and sewage sludge: 
Final report, 19:9602 (R;US) 
COFIRING 
See COCOMBUSTION 
COGENERATION 
A market and project study of gas turbine small scale combined 
heat and power, 19:9572 (R;GB) 
Introduction to large-scale combined heat and power, 19:9539 
(1;GB) 
Molten carbonate fuel cell cogeneration plant in Sweden: A 
technical and economical feasibility study, 19:9289 (RA;US) 
The application of Combined Heat and Power in the UK Health 
Service, 19:9545 (1:GB) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COIL PROCESS 
See COAL LIQUEFACTION 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE-OVEN GAS 
See COAL GAS 
COLD FUSION 
Summaries of reports of working seminar "Fusion reactions in 
condensed matter” and All-union conference "Cold fusion”, 
19:11207 (I;RU;In Russian) 
COLD WORKING 
A comparison of the evolution of cold and hot deformation mi- 
crostructures and textures in fcc metals, 19:9716 (R;US) 
COLLECTIVE EXCITATIONS 
One-particle dynamics and collective fluctuations, 19:10818 
(IA;RU;In Russian, English) 
COLLECTIVE MODEL 
Collective model for the description of low-energetic heavy-ion 
collisions, 19:10835 (R;DE;in German) 
COLLECTRONS 
See SELF-POWERED NEUTRON DETECTORS 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDING BEAMS 
Deep inelastic e+ scattering, with beamsstrahlung, 19:10885 
(R;GB) 
Emittance damping considerations for TESLA, 19:10092 (R;DE) 
Polarizations in ete~, ep and pp(p-barp) colliders and search 
for new physics, 19:10740 (IA;RU) 
RHIC spin physics, 19:10709 (R;US) 


COMBINED-CYCLE POWER PLANTS 


COLLIMATORS 
Muon background in a 1.0-TeV linear collider, 19:10128 (R;US) 
COLLISIONAL PLASMA 

Conceptual study of moderately coupled plasmas and experimen- 
tal comparison of laboratory x-ray sources, 19:11216 (R;US) 

Fluid model for general collisionality and magnetic curvature, 
19:11046 (R;SE) 

COLLISIONLESS PLASMA 
On the collisionless trapped electron mode in fluid and kinetic 
description, 19:11045 (R;SE) 
COLLOIDS 
See also FOAMS 
GELS 
SOLS 
Introduced materials and colloid formation: A report on the cur- 
rent state of knowledge, 19:8350 (R;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLOR 

Test of colouring effect in gemstones by some sorts of radiation, 

19:9773 (RA;VN;in Vietnamese) 
COLOR MODEL 

Structure of the vacuum in the color dielectric model: confine- 

ment and chiral symmetry, 19:10695 (R;FR;In French) 
COLORADO 

Colorado economic impact study on the Uranium Mill Tailings 
Remedial Action Project in Colorado: Colorado state fiscal 
year 1993, 19:8389 (R;US) 

Grand Junction Projects Office site environmental report for cal- 
endar year 1992, 19:8394 (R;US) 

COLUMBIA HIGH-BETA TOKAMAK 

High Beta Tokamak research: Technical report of research 
progress, February 24, 1993-August 24, 1993, 19:11051 
(R;US) 

COLUMBIA RIVER 

Annual report of the Columbia River Treaty, Canadian and 
United States Entities: 1 October 1992-30 September 1993, 
19:8572 (R;US) 

Effects of mitigative measures on productivity of white sturgeon 
populations in the Columbia River downstream from McNary 
Dam, and status and habitat requirements of white sturgeon 
populations in the Columbia and Snake Rivers upstream from 
McNary Dam: Annual progress report, April 1992—March 
1993, 19:8577 (R;US) 

Proposed radiobiological: Ecological survey of the Columbia 
River, 19:10432 (R;US) 

Reconstruction of radionuclide concentrations in the Columbia 
River from Hanford, Washington to Portland, Oregon, January 
1950—January 1971: Hanford Environmental Dose Recon- 
struction Project, 19:10444 (R;US) 

COLUMBIA RIVER BASIN 
Effects of climate change on Pacific Northwest water-related re- 
sources: Summary of preliminary findings, 19:10442 (R;US) 

COLUMNS (EXTRACTION) 

See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 

See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 

See COMBINED-CYCLE POWER PLANTS 
COMBINED SOXNOX PROCESSES 

See also NOXSO PROCESS 

Development of advanced NO, control concepts for coal-fired 
utility boilers, 19:8698 (RA;US) 

COMBINED STEAM-POWER GENERATION 

See COGENERATION 

COMBINED-CYCLE FW PROCESS 

Power generation from biomass in an integrated gasification 

combined cycle, 19:8510 (IA;GB) 
COMBINED-CYCLE POWER PLANTS 

Agricultural-wood biomass: Needs and expectations of large 
and small firms, 19:8543 (R;IT;In Italian) 

Development of a high-performance coal-fired power generating 
system with a pyrolysis gas and char-fired high temperature 
furnace, 19:8684 (RA;US) 
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COMBINED-CYCLE POWER PLANTS 


Environmental report for the Gasification Product Improvement 
Facility (GPIF), 19:8006 (R;US) 

Impact of Advanced Turbine Systems on coal-based power 
plants, 19:8668 (R;US) 

The behaviour of selected trace elements in integrated coal 
gasification combined cycle power plants (IGCC), 19:8038 
(R;DE;In German) 

COMBUSTION 
See also COCOMBUSTION 
FLUIDIZED-BED COMBUSTION 
PULSE COMBUSTION 
STAGED COMBUSTION 

Computing at the leading edge: Research in the energy sci- 

ences, 19:11382 (R;US) 
COMBUSTION KINETICS 

Combustion-related studies using weakly-bonded complexes: 

Annual report, August 1, 1992—July 31, 1993, 19:9923 (R;US) 
COMBUSTION PRODUCTS 

See also ASHES 

Granular-bed and ceramic candle filters in commercial plants: A 
comparison, 19:8725 (R;US) 

Radiative properties of char, fly-ash, and soot particles in coal 
flames: First annual report: September 15, 1992—September 
15, 1993, 19:9924 (R;US) 

Sonic Enhanced Ash Agglomeration and Sulfur Capture: Tech- 
nical progress report, April-June 1993, 19:8724 (R;US) 

Sonic Enhanced Ash Agglomeration and Sulfur Capture: Tech- 


nical progress report, July 1993-September 1993, 19:8088 
(R;US) 


COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 


A coal-fired combustion system for industrial process heating 
applications, 19:10025 (RA;US) 


Burning coal in the twenty-first century, 


Combustion 2000: 
19:8685 (RA;US) 
Demonstration of a high efficiency advanced coal combustor for 
an industrial boiler, 19:10026 (RA;US) 
Development and testing of an industrial scale, coal-fired slag- 
ging combustion system, 19:8664 (RA;US) 
Engineering development of advanced coal-fired low emission 
boiler systems, 19:8676 (R;US) 
Long term NO, emissions results with natural gas reburning, 
19:8082 (RA;US) 
Sonic Enhanced Ash Agglomeration and Sulfur Capture: Tech- 
nical progress report, Apri-June 1993, 19:8724 (R;US) 
COMMERCE 
See TRADE 
COMMERCE (NUCLEAR) 
See NUCLEAR TRADE 
COMMERCIAL BUILDINGS 
End-use energy consumption estimates for US commercial 
buildings, 1989, 19:9500 (R;US) 
Energy conservation potential of the US Department of Energy 
interim commercial building standards, 19:9497 (R;US) 
FAFCO Ice Storage test report, 19:9496 (R;US) 
Selecting representative climate stations for use in a building 
energy model, 19:9504 (R;US) 
COMMON MARKET 
The European Commission's view of non-wood energy crops, 
19:8495 (1A;GB) 
COMMUNICATIONS 
PEM public key certificate cache server, 19:11380 (R;US) 
COMMUNITIES 
Neighborhood Energy/Economic Development project, 19:9482 
(R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT HELICAL SYSTEM TORSATRON 
See CHS TORSATRON 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
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COMPOSITE MATERIALS 
See also CERMETS 
CONCRETE-PLASTIC COMPOSITES 
REINFORCED CONCRETE 

Adsorption of water to the metal/polymer interface studied by 
neutron and X-ray reflectivity, 19:9801 (R;US) 

Advanced corrosion-resistant coatings for fuel cell applications, 
19:9343 (RA;US) 

Brittle composites modeling: Comparisons with MoSi./ZrOz, 
19:9781 (R;US) 

Corrosion performance of materials for advanced combustion 
systems, 19:8657 (R;US) 

Creep behavior of MoSi2-SiC composites, 19:9780 (R;US) 

Delamination of woven E-glass fabric composites, 19:9786 
(R;US) 

Effect of fiber coating on mechanical properties of Nicalon fibers 
and Nicalon-fiber/SiC matrix composites, 19:9755 (R;US) 

Filament to mandrel gap analysis: Resulting gap from filament 
winding over a cone-cylinder transition mandrel (reference 
NMTP NO. 93838), 19:9971 (R;US) 

Simulation of composite material response under dynamic com- 
pressive loading, 19:9793 (R;US) 

Stability and precipitation kinetics in Si,;_yCy/Si and 
Si;_x-yGexCy/Si heterostructures prepared by solid phase 
epitaxy, 19:9790 (R;US) 

Superplasticity in fine-grained ceramics: Final report, 1 July 
1993-31 December 1993, 19:9802 (R;US) 

COMPOSITE MODELS 

See also QUARK MODEL 

A study of composite models at LEP with ALEPH, 19:10760 
(R;FR;In French) 

COMPOUND NUCLEI 

Central collisions at the Fermi energy, 19:10864 (IA;RU;In Rus- 
sian, English) 

Role of a double nuclear system in reactions of complete nu- 
clear fusion and fission of an excited compound nucleus, 
19:10817 (IA;RU;in Russian, English) 

COMPOUND-NUCLEUS REACTIONS 

Role of a double nuclear system in reactions of complete nu- 
clear fusion and fission of an excited compound nucleus, 
19:10817 (IA;RU;In Russian, English) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 


COMPRESSED AIR ENERGY STORAGE 
Industrial compressed air system energy efficiency guidebook, 
19:9174 (R;US) 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT 
Industrial compressed air system energy efficiency guidebook, 
19:9174 (R;US) 
COMPTON SCATTERING TOMOGRAPHY 
Radiation methods for medical diagnostics, 19:10467 (IA;CA) 


COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 
Experimental evaluation of fuzzy-set based measure of software 
correctness using program mutation, 19:9052 (R;IT) 
The MSRC Ab Initio Methods Benchmark Suite: A measure- 
ment of hardware and software performance in the area of 
electronic structure methods, 19:10913 (R;US) 


COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 


COMPUTER CODES 
See also C CODES 
D CODES 
E CODES 
H CODES 
L CODES 
M CODES 
P CODES 
R CODES 
S CODES 
X CODES 





A software environment for large-scale sequencing: Compre- 
hensive progress report: February 23, 1991—July 15, 1993, 
19:10453 (R;US) 

An approach to software quality assurance for robotic inspection 
systems, 19:9983 (R;US) 

Experimental evaluation of fuzzy-set based measure of software 
correctness using program mutation, 19:9052 (R;IT) 

Numerical precision and roundoff considerations concerning 
computer code migration, 19:11383 (R;US) 

The MSRC Ab Initio Methods Benchmark Suite: A measure- 
ment of hardware and software performance in the area of 
electronic structure methods, 19:10913 (R;US) 

Towards a realistic approach to validation of reactive transport 
models for performance assessment, 19:8339 (R;US) 

Validation of HEDR models: Hanford Environmental Dose Re- 
construction Project, 19:10596 (R;US) 

COMPUTER GRAPHICS 

Parallel hierarchical radiosity rendering, 19:11351 (R;US) 
COMPUTER LANGUAGES 

See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 

Acquisition Information Management system telecommunication 
site survey results, 19:10220 (R;US) 

An investigation of DUA caching strategies for public key certifi- 
cates, 19:11378 (R;US) 

Management of PEM public key certificates using X.500 direc- 
tory service: Some problems and solutions, 19:11375 (R;US) 

PEM public key certificate cache server, 19:11380 (R;US) 

Technology features of a network technology for safeguards ap- 
plications, 19:8442 (R;US) 

COMPUTER PROGRAMMING 

See PROGRAMMING 
COMPUTER PROGRAMS 

See COMPUTER CODES 
COMPUTERIZED CONTROL SYSTEMS 

AIAA 94-1214: Using generic tool kits to build intelligent sys- 
tems, 19:9961 (R;US) 

An approach to software quality assurance for robotic inspection 
systems, 19:9983 (R;US) 

Computer automation of a dilution cryogenic system, 19:10185 
(R;FR;In French) 

Energy savings arising from use of a distributed computer- 
control system: A demonstration at Tait Paper, Inverurie, 
Aberdeenshire, 19:9555 (1;GB) 

Ongoing maintenance of CANDU control computers, 19:9057 
(IA;CA) 

Techniques for increasing the reliability of accelerator control 
system electronics, 19:10098 (R;US) 

WindoWorks: A flexible program for computerized testing of ac- 
celerator control system electronic circuit boards, 19:10099 
(R;US) 

COMPUTERIZED SIMULATION 

Separation characteristics of cryogenic distillation column hav- 
ing feedback stream: Separation experiment with H-D 
system, 19:8470 (R;JP) 

Travel to Russia to attend Second Computer Modeling Confer- 
ence of Russian and US Weapons Laboratories, discuss 
computer modeling techniques, and identify joint research 
projects: Foreign trip report, September 4-14, 1993, 
19:10219 (R;US) 

COMPUTERIZED TOMOGRAPHY 

See also CAT SCANNING 

A cost function optimization technique for the tomographic anal- 
ysis of tokamak equilibria, 19:11109 (RA;XA) 

Novel energy-selective method for spectral correction in fast 
neutron computer tomography, 19:10018 (R;DE;in German) 

Poloidal CT system for visible light emission with CCD linear im- 
age sensor array, 19:11108 (RA;XA) 

Reconstruction of ECE and x-ray signals on TFTR, 19:11104 
(RA;XA) 

Space-time tomography problem for plasma diagnostics, 
19:11099 (RA;XA) 

Strategies for source space limitation in tomographic inverse 
procedures, 19:10487 (R;US) 


CONSUMER PRODUCTS 


The x-ray imaging diagnostics on Alcator C-MOD, 19:11103 
(RA;XA) 

Tomographic analysis of data from the JET neutron profile moni- 
tor to deduce the 2-D spatial and temporal evolution of 
neutron emissivity, 19:11110 (RA;XA) 

CONCRETE STRINGERS 

Degradation of normal portland and slag cement concrete under 

load, due to reinforcement corrosion, 19:9754 (R;CA) 
CONCRETE-PLASTIC COMPOSITES 

Development of polymer concrete liners and coatings for use in 
geothermal applications, 19:8628 (R;US) 

Polymer concrete systems for use in the construction of steam- 
valve manholes, 19:9475 (R;US) 

CONCRETES 

See also REINFORCED CONCRETE 

A mineralogical-microscopical study of cement paste/mortar 
containing fly ash, 19:8073 (R;SE) 

Concrete durability: Report no. 7: The Madum Aa bridge. Test 
of fly ash concrete. Changes in properties 1984 - 1993, 
19:8071 (R;DK;In Danish) 

Impulse radar imaging for dispersive concrete using inverse 
adaptive filtering techniques, 19:9970 (R;US) 

Lasers and high-energy light as a decontamination tool for nu- 
clear applications, 19:8357 (R;US) 

The structure and some physical properties of cement mortar 
with fly ash, 19:8072 (R;SE) 

CONDENSATION (VAPOR) 
See VAPOR CONDENSATION 
CONDENSED AROMATICS 

Studies of the stabilities and reactions of solution phase organic 
radicals: Technical report of research progress, July 1, 1992— 
June 30, 1998, 19:9862 (R;US) 

[Mechanism of hydrogen incorporation in coal liquefaction]: 
Ninth [quarterly] progress report, [July-September 1993], 
19:9866 (R;US) 

CONDENSERS 

HTRATE: Heat-Rate Improvement Obtaine by Retubing Power- 
Plant Condenser Enhanced Tubes, 19:11345 (CM;US) 

RIBS: Turbulent Flow Inside Pipes with Two-Dimensional Rib 
Roughness, 19:11344 (CM;US) 

CONDENSERS (ELECTRIC) 

See CAPACITORS 

CONFINEMENT TIME 

Lower hybrid enhanced performance in Tore Supra, 19:11068 
(RA;FR) 

Plasma potential and electric field investigations in ATF, 
19:11145 (IA;XA) 

CONGENITAL DISEASES 
How healthy or sick are we, genetically speaking?, 19:10524 
(RA;CA) 

CONGRESSIONAL HEARINGS 

See HEARINGS 
CONING 

See CHANNELING 
CONNECTORS 

High voltage feedthrough bushing, 19:10038 (PA;US) 
CONOCO GASIFICATION PROCESS 

See COAL GASIFICATION 
CONOCO PROCESS 

See DESULFURIZATION 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONSOL FGD PROCESS 

Advanced in-duct sorbent injection process for SO. control, 
19:8696 (RA;US) 

CONSOL SYNTHETIC FUEL PROCESS 

See COAL LIQUEFACTION 

CONSUMER PRODUCTS 

Technical support document: Energy efficiency standards for 
consumer products: Room air conditioners, water heaters, di- 
rect heating equipment, mobile home furnaces, kitchen 
ranges and ovens, pool heaters, fluorescent lamp ballasts 
and television sets: Volume 1, Methodology, 19:9479 (R;US) 
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CONSUMER PRODUCTS 


Technical support document: Energy efficiency standards for 
consumer products: Room air conditioners, water heaters, di- 
rect heating equipment, mobile home furnaces, kitchen ranges 
and ovens, pool heaters, fluorescent lamp ballasts and televi- 
sion sets: Volume 2, Fluorescent lamp ballasts, television sets, 
room air conditioners, and kitchen ranges and, 19:9480 (R;US) 

CONSUMERS POWER COMPANY MIDLAND-1 

See MIDLAND-1 REACTOR 

CONSUMERS POWER COMPANY MIDLAND-2 
See MIDLAND-2 REACTOR 
CONSUMPTION RATES 
Petroleum supply monthly, January 1994, 19:8124 (R;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 
CONTAINERS 
See also CASKS 
GAS CYLINDERS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

Chemical implications for the presence of introduced materials 
in the post-emplacement environment, 19:8349 (R;US) 

Engineering assessment of low-level liquid waste disposal cais- 
son locations at the 618-11 Burial Grounds, 19:8424 (R;US) 

Explosive containment and propagation evaluations for com- 
monly used handling and storage containers, 19:10235 (R;US) 

General corrosion and stress corrosion cracking studies on 
carbon steels for application in nuclear waste disposal con- 
tainers, 19:9705 (R;DE) 

Kettective Calculations for infinite planar square-pitched arrays of 
waste receptacles, 19:8348 (R;US) 

CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 

A compatibility study of FEFO with various containment materi- 
als, 19:10237 (R;US) 

Management of spent fuel elements by system ASECQ, auto- 
matic welding process, 19:9938 (1;AR;In Spanish) 

CONTAINMENT BUILDINGS 

Dynamic analysis of containment building of 500 MWe pres- 
surised heavy water reactor using finite element method, 
19:8846 (R;IN) 

User’s manual for CONTAIN-HWR/O, Revision 1: A computer 
code for the analysis of heavy water nuclear reactor contain- 
ments under accident conditions, 19:8964 (R;US) 

CONTAINMENT SHELLS 

Dynamic analysis of containment building of 500 MWe pres- 
surised heavy water reactor using finite element method, 
19:8846 (R;IN) 

CONTAINMENT SYSTEMS 

Containment system for supercritical water oxidation reactor, 

19:9845 (PA;US) 
CONTAMINATION 

See also SURFACE CONTAMINATION 

Artificial radionuclides in aquatic biota of major european rivers, 
19:10430 (RA;XE) 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1993, 19:10340 (R;US) 

The impact of the Chernobyl accident on continental aquatic 
ecosystems. A literature review, 19:8812 (RA;XE) 

Validation of HEDR models: Hanford Environmental Dose Re- 
construction Project, 19:10596 (R;US) 

CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTINENTAL MARGIN 

See also CONTINENTAL SHELF 
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Gas hydrate detection and mapping on the US east coast, 

19:8140 (R;US) 
CONTINENTAL SHELF 
Radar observation of an Arctic polynya under summer condi- 
tions, 19:10424 (R;US) 
CONTINUOUS IRRADIATION 
See CHRONIC IRRADIATION 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 

Analytical model for the description of control element vibration 
occuring during abnormal core barrel motion at WWER-440 
type reactors and for the interpretation of phase relations be- 
tween incore and excore neutron noise, 19:9139 (IA;DE) 

CONTROL EQUIPMENT 
See also ELECTRIC CONTROLLERS 
Adaptable positioner, 19:9929 (R;ES;In Spanish) 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
Control rod efficiency during the xenon extrapoisoning, 19:9073 
(IA;RU;In Russian) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

H.. control and its application to nuclear plant, 19:9074 (R;JP;In 
Japanese) 

Quench Detection and Instrumentation for the Tokamak Physics 
Experiment magnets, 19:11292 (R;US) 

CONTROL THEORY 
H.. control and its application to nuclear plant, 19:9074 (R;JP;In 
Japanese) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
CONVENTION ON EARLY NOTIFICATION OF NUCLEAR ACCI- 
DENT 
See CENNA 
CONVERTERS (ANALOG:-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
THERMONUCLEAR REACTOR COOLING SYS- 
TEMS 
Leakage from biological shield cooling systems, 19:8911 (IA;CA) 
COPPER 

Deexcitation processes in nuclear reactions: The study of hot 
hadronic matter: Annual progress report, 19:10830 (R;US) 

Electrochemical iron generation: The ideal process for simulta- 
neous removal of heavy metals from contaminated 
groundwater, 19:10333 (R;US) 

Evaluation of the concentration of heavy metals in sea water, silt 
and rock oysters, Crassostrea iridescens, from Manzanillo 
bay., 19:9822 (I;MX;In Spanish) 

Kinetic modelling of bentonite - canister interaction. Implications 
for Cu, Fe and Pb corrosion in a repository for spent nuclear 
fuel, 19:9717 (R;SE) 

Stability of electrical contact films from high-T.-superconducting 
thin films investigated by intrinsic stress measurement: Final 
report, 19:9774 (R;DE;In German) 

The influence of transmutation, void swelling, and flux/spectra 
uncertainties on the electrical properties of copper and copper 
alloys, 19:9712 (R;US) 

COPPER 63 TARGET 
Dynamics of the multifragmentation, 19:10833 (R;DE;In German) 





Production cross sections and momentum distributions of the 
projectile fragments of a 500 MeV/u ®*Kr beam, 19:10836 
(R;DE;In German) 

COPPER ALLOYS 

See also COPPER BASE ALLOYS 

4f heavy fermion photoelectron spectra do not exhibit the Kondo 
scale, 19:10962 (R;US) 

Studies on the optimization of deformation processed metal 
metal matrix composites, 19:9699 (R;US) 

COPPER BASE ALLOYS 

The influence of transmutation, void swelling, and flux/spectra 
uncertainties on the electrical properties of copper and copper 
alloys, 19:9712 (R;US) 

COPPER OXIDES 

Butterfly and scaling law in YBazCu,Og, 19:9734 (R;US) 

Controlled microstructure formation by rapid solidification and 
subsequent oxidation of the metallic precursor alloy Y-Ba-Cu 
to Y;BazCu307_, in a continuous process: Final report, 
19:9731 (R;DE;In German) 

Impurities and conductivity in a D-wave superconductor, 
19:11031 (R;US) 

Influence of doping on the electronic structure of (La, Sr)2>CuO,, 
19:9752 (R;US) 

Monocrystal growing and characterization of high-T, supercon- 
ductors, 19:9733 (R;DE;In German) 

Studies on the perovskite cathode for the molten carbonate fuel 
cell, 19:9441 (RA;US) 

Thin film production of ceramic high-T.-superconductors (tar- 
gets): Final report, 19:9730 (R;DE;in German) 

CORDOBA REACTOR 

Load following in Central Nuclear en Embalse: Operating expe- 

rience and analytical summary, 19:8930 (IA;CA) 
CORE FLOODING SYSTEMS 

Assessment of TRAC-PF1/MOD1 and TRAC-PF1/MOD2 codes 
for thermal-hydraulic behavior in pressure vessel during re- 
flood in SCTF test with an inclined radial power distribution, 
19:8783 (R;JP) 

Assessment of TRAC-PF1/MOD1 code for thermal-hydraulic 
behavior in pressure vessel during reflood in SCTF test with a 
radial power distribution, 19:8784 (R;JP) 

CORES (REACTOR) 

See REACTOR CORES 
CORIUM 

Thermal hydraulic study of a corium molten pool, 19:9118 (R;FR) 
CORN STOVER 

See AGRICULTURAL WASTES 
CORRELATED-PARTICLE MODELS 

Long range correlations in condensed matter, 
(IA;AR;In Spanish) 

CORROSION PRODUCTS 

Characterization of oxide layers of heat-resisting alloys in oxidiz- 
ing and oxidizing/sulfidizing atmospheres by deuterium 
permeation measurement, 19:9704 (R;DE;In German) 

COSMETICS 
See CONSUMER PRODUCTS 
COSMIC GAMMA BURSTS 

Taxonomy of gamma ray burster data using a self-organizing 
neural network, 19:10644 (R;US) 

Trigger efficiencies of BATSE and PVO, 19:10651 (R;US) 

COST 

Benchmarking for Cost Improvement: 

(R;US) 
COST ESTIMATION 

Decommissioning costs of light water nuclear power plants in 

Germany from 1977 to date, 19:8993 (R;XE) 
COTTON PLANTS 
Effects of low doses gamma irradiation on cotton yield, 
19:10497 (R;SY;In Arabic) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING TECHNIQUES 

Conception of a detector for the testing of the Drell-Hearn- 

Gerasimov sum rule, 19:10149 (R;DE;In German) 


19:10647 


Final report, 19:9188 


CRYOSTATS 


COVERINGS 

Innovative systems for mixed waste retrieval and/or treatment in 
confined spaces, 19:8411 (R;US) 

cows 

Distribution of radionuclides in milk cows and their excrements 
(Austria.), 19:10599 (RA;AT;In German) 

CP INVARIANCE 
Space-time symmetries: P and CP violation, 19:10684 (R;US) 
CREEKS 
See STREAMS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL CURRENT 

Calculating the J., B, T surface for commercial niobium tin con- 

ductors using a reduced state model, 19:11034 (R;US) 
CRITICAL HEAT FLUX 

Comparison of CHF predictors obtained by the pseudo-cubic 
spline method from CEA’s FLICA-3M and EDF’s THYC com- 
putations, 19:8766 (R;FR) 

Critical heat flux on horizontal cylinders in a cross flow, 
19:10007 (RA;CA) 

Experimental and analytical studies in support of fuel channel 
critical power improvements, 19:8926 (IA;CA) 

Experimental study on the critical heat flux in varying accelera- 
tion field, (2): The measurement of critical heat flux under 
varying acceleration field, 2, 19:8982 (R;JP;In Japanese) 

CRITICALITY 

Computational methods for nuclear criticality safety analysis, 
19:9096 (1;BR;In Portuguese) 

Effects of neutron data libraries and criticality codes on IAEA 
criticality benchmark problems, 19:8751 (R;JP) 

Kettectve Calculations for infinite planar square-pitched arrays of 
waste receptacles, 19:8348 (R;US) 

Measurements for an approach-to-critical experiment for the 
SLOWPOKE-2, 19:9103 (RA;CA) 

Technical review of SRT-CMA-930058 revalidation studies of 
Mark 16 experiments: J70, 19:9156 (R;US) 

CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CRNL MP TANDEM ACCELERATOR 

Progress report: Physical Sciences, Physics Division, 1992 Jan- 

uary 1 - June 30, 19:10624 (R;CA) 
CRNL SUPERCONDUCTING CYCLOTRON 

Progress report: Physical Sciences, Physics Division, 1992 Jan- 
uary 1 - June 30, 19:10624 (R;CA) 

TASCC Division progress report: 1992 January 1 to June 30, 
19:10063 (R;CA) 

CROPS 

Arable crops for fuels: Proceedings, 19:8492 (1;GB) 

Bioethanol production from crops - recent developments, 
19:8540 (IA;GB) 

ETSU's involvement in arable crops for fuel, 19:8493 (IA;GB) 

MAFF overview - the present policy on energy crops, the effect 
of GATT and CAP, 19:8494 (IA;GB) 

Ways of reducing the build-up of Sr-90 in crops in the Kyshtym 
accident zone, 19:8202 (RA;XE) 

Wholecrop and grain combustion in Denmark, 19:8532 (IA;GB) 

CROSS SECTIONS 

See also EXCITATION FUNCTIONS 

Compilation of electron collision excitation cross sections for 
neutral argon, 19:10918 (R;ES;In Spanish) 

SNL RML recommended dosimetry cross section compendium, 
19:10886 (R;US) 

CROSSED BEAMS 
See COLLIDING BEAMS 
CRUDE OIL 
See PETROLEUM 
CRYOGENICS 
Cryogenic process simulation, 19:10103 (R;US) 
CRYOSTATS 

Various magnet options for Delta launched version of ASTRO- 

MAG, 19:11035 (R;US) 
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CRYSTALLINE ROCKS 


CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
CRYSTALS 
See also IONIC CRYSTALS 
MONOCRYSTALS 

Account of multiple scattering on measurement of stopping 
power with thick absorber in transmission geometry, 
19:10968 (IA;RU;In Russian) 

On the nature of striae in strontium barium niobate, 19:9727 
(R;US) 

Proceedings of 4 conference on hyperfine interaction spectro- 
scopic investigations, 19:10938 (I;RU;In Russian) 

CSF PROCESS 

See COAL LIQUEFACTION 
CSIRO PROCESS 

See COAL GASIFICATION 
CT SCANNING 

See CAT SCANNING 
CULTURAL OBJECTS 

Non-destructive analysis of thirteen antiquities by the energy 
dispersive x-ray fluorescence (EDXRF) method and their brief 
description with emphasis on iconographic and epigraphic as- 
pects, 19:9841 (IA;DK) 

CUPRATES 

‘8°La nuclear relaxation in Lap_,CuOQ,_, system, 19:10948 
GA;RUjIn Russian) 

®885Cu NQR in Ybaj(Cu;_,Fex)307_, system, 19:10945 
(IA;RU;in Russian) 

Determination of lithium and boron atom position in 
Laz_,Se,CuO, and Ndo_,Ce,CuO, monocrystals, 19:11005 
(IA;RU;In Russian) 

NMR study of TlpBazCuOg high-tc superconductor, 19:10947 
(IA;RU;In Russian) 

Positron lifetime change effect during YBapCu307_, transition 
in superconducting state and positronium ortho-para conver- 
sion in microcavity, 19:10943 (IA;RU;In Russian) 

Use of ESR for new and modified high-tc superconductors 
(HTSC), 19:10946 (IA;RU;in Russian) 

CURING 

See also RADIATION CURING 

Heat transfer modelling of the saltstone pouring and curing pro- 
cess, 19:8377 (R;US) 

CURRENT DENSITY 
Magnetic flux reconstruction methods for shaped tokamaks, 
19:11055 (R;US) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CUTTING TOOLS 

Acoustic emission sensing of tool-bit contact with plutonium dur- 

ing machining composite structures, 19:9946 (R;US) 
CYANINE DYES 

Determination of photophysical parameters of cyanines using 
different techniques. Application to DODCI (3-3’ dietiloxacar- 
bocyanine iodide), 19:10915 (IA;AR;In Spanish) 

CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLONE SEPARATORS 

Evaluation, engineering and development of advanced cyclone 

processes, 19:7963 (RA;US) 


D 


D CODES 

DELTAE: Design Environment for Low-Amplitude Thermoacous- 
tic Engines, 19:11343 (CM;US) 

DOE2.1E: Building Energy Consumption Analysis, 19:11340 
(CM;US) 

DOE2.1E: Building Energy Consumption Analysis, 19:11341 
(CM;US) 

Task force on integrated energy and environmental planning: 
The Netherlands - Poland: Volume 3: A comparison of the en- 
ergy models DORSEK, ENPEP and EFOM, 19:9185 (R;NL) 
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DAIRY INDUSTRY 
The liquid milk sector of the dairy industry, 19:9570 (1;GB) 
DAMS 

Dworshak Dam impacts assessment & fisheries investigations: 
Annual report 1992, 19:8576 (R;US) 

Kootenai River white sturgeon investigations and experimental 
culture: Annual report 1992, 19:8578 (R;US) 

Smolt monitoring at the head of Lower Granite Reservoir and 
Lower Granite Dam: Annual report 1992, 19:8575 (R;US) 

System-wide significance of predation on juvenile salmonids in 
Columbia and Snake River reservoirs: Annual report 1992, 
19:8574 (R;US) 

DANUBE RIVER 
Artificial radionuclides in aquatic biota of major european rivers, 
19:10430 (RA;XE) 
DARK MATTER 
See NONLUMINOUS MATTER 
DARLINGTON-1 REACTOR 

AECB staff annual report of Darlington NGS for the year 1991, 
19:8851 (R;CA) 

The impact of environmental qualification of safety related 
equipment on future maintenance activities at Darlington 
NGS, 19:8898 (IA;CA) 

DARLINGTON-2 REACTOR 

Darlington NGS fuel damage investigation (Nuclear Generating 

Station.), 19:8908 (IA;CA) 
DATA 

Acceptance sampling methods for sample results verification, 

19:11339 (R;US) 
DATA ACQUISITION 

A 'single event display’ for the PHOENICS experiment, 

19:10153 (R;DE;In German) 
DATA ACQUISITION SYSTEMS 

A contribution to the test software for the VXI electronic cards of 
the Eurogam multidetector in a Unix/VXWorks distributed en- 
vironment, 19:10155 (R;FR;In French) 

An approach to software quality assurance for robotic inspection 
systems, 19:9983 (R;US) 

Data fusion for the detection of buried land mines, 19:10229 
(R;US) 

Design of a trigger and data acquisition system for a detector at 
PEP-Il, 19:10200 (R;US) 

Fusion rule estimation in multiple sensor systems with unknown 
noise distributions, 19:11333 (R;US) 

Multi-window dialogue system of data processing for experi- 
mental setup VASSILISSA in PAW environment, 19:11352 
(R;RU;In Russian) 

Review of ARHCO waste tank leak and level monitoring sys- 
tems and material balance techniques, 19:8240 (R;US) 

The alarm system of the SAPHIR detector, 19:10150 (R;DE;In 
German) 

DATA BASE MANAGEMENT 
The evolution of information management, 19:11385 (R;US) 
DATA PROCESSING 
See also DISTRIBUTED DATA PROCESSING 
SPECTRA UNFOLDING 

An NRTA data processing system: PROMAC-J, 19:8434 (R;JP) 

High speed decision electronics combined to a beam 
Cherenkov counter, 19:10179 (R;FR;In French) 

The eventbuilder of the ZEUS experiment, 19:10157 (R;DE) 

DATA TRANSMISSION SYSTEMS 

Communications technology for unattended sensors, 19:9626 
(R;US) 

Intra-building telecommunications cabling standards for Sandia 
National Laboratories, New Mexico, 19:11368 (R;US) 

State of the art on fault-tolerant real time distributed systems, 
19:9051 (R;FR;In French) 

DEASHING 

Deashing of coal liquids with ceramic membrane microfiltration 
and diafiltration: Quarterly report, July 1, 19983—September 
30, 1993, 19:8035 (R;US) 

DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 





DECHANNELING 
See CHANNELING 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

Nuclear Facility Decommissioning and Site Remedial Actions: A 
selected bibliography, Volume 14: Environmental Restoration 
Program: Part 2, Indexes, 19:8405 (R;US) 

Nuclear Facility Decommissioning and Site Remedial Actions: A 
selected bibliography, Volume 14: Environmental Restoration 
Program: Part 1, Citations with abstracts, 19:8404 (R;US) 

Technical program plan for the transitioning, decommissioning, 
and final disposition focus area, 19:8259 (R;US) 

DECONTAMINATION 

1992 report on the next generation ultra clean technology for 
advanced microfabrication, 19:9771 (R;JP;in Japanese) 

Analysis of the application of decontamination technologies to 
radioactive metal waste minimization using expert systems, 
19:8295 (R;US) 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1993, 19:10340 (R;US) 

Lasers and high-energy light as a decontamination tool for nu- 
clear applications, 19:8357 (R;US) 

Technical program plan for the transitioning, decommissioning, 
and final disposition focus area, 19:8259 (R;US) 

The use of the hydrolaser in the decontamination of the Gentilly- 
1 station, 19:8912 (IA;CA) 

DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 

[Relativistic heavy ion research]: [Annual report for 15 Novem- 

ber 1992-14 November 1993], 19:10828 (R;US) 
DEER 

Reindeer in Sweden during the Late Palaeolithic and Early 

Mesolithic, 19:9833 (IA;DK) 
DEFORMED NUCLEI 

Nuclear structure research: Annual progress report, 19:10783 
(R;US) 

DEGRADATION (RADIOINDUCED) 

See RADIOLYSIS 

DEHYDROGENASES 
See OXIDOREDUCTASES 
DELAYED NEUTRONS 
Importance of delayed neutrons in nuclear research, 19:9005 
(R;IN) 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA BARYONS 

A semi-classical approach to the nuclear delta self-energy. Ap- 
plication to the spin-isospin response function problem, 
19:10820 (R;FR;In French) 

DELTA RESONANCES (BARYON) 

See N*BARYONS 

DELTA-1960 RESONANCES 
See DELTA BARYONS 
DELTA-2850 RESONANCES 
See DELTA BARYONS 
DEMONSTRATION PLANTS 

Update on the world’s first 2-MW carbonate fuel cell demonstra- 

tion, 19:9347 (RA;US) 
DEMONSTRATION PROGRAMS 

SNOX demonstration project: 13th Quarterly technical progress 

report, January—March 1993, 19:8727 (R;US) 
DENMARK 

Definition of velocity models to improve seismic mapping of hy- 

drocarbon reservoir: Final report, 19:8115 (R;DK) 


DESULFURIZATION 


Financial assistance to environmentally protective activities in 
Eastern and Central Europe: Annual report for 1992, 19:9226 
(R;DK;In Danish) 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 1: Direct 
model output, 19:10274 (R;DK) 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 2: Statistical 
interpretation, 19:10275 (R;DK) 

Interval velocities in the Danish Central Trough, 19:8114 (R;DK) 

Report on the R and D, strategies and acknowledged collecting 
systems in relation to source separation and use of waste for 
energy in Denmark, 19:8503 (R;DK) 

Rural ozone measurement in Denmark, 1985-89, 19:10384 
(R;DK) 

Straw for energy production: Technology - environment - econ- 
omy (Denmark), 19:8521 (1;DK) 

Vindeby off-shore wind farm - construction and operation, 
19:8645 (RA;GB) 

DENSITOMETERS 

How to master the Direct Steam Generation (DSG) process: 

Some open questions, 19:8602 (IA;IL) 
DENSITY 
Use of neural networks in the capacitance imaging system: 
Technical note, 19:8093 (R;US) 

DENSITY (NEUTRON) 

See NEUTRON DENSITY 
DEOXIDATION 

See REDUCTION 
DEOXYPENTOSE NUCLEIC ACID 

See DNA 
DEOXYRIBONUCLEIC ACID 

See DNA 
DEPARTMENT OF DEFENSE 

See US DOD 
DEPLETED URANIUM 

Depleted uranium investigation at missile impact sites in White 

Sands Missile Range, 19:10381 (R;US) 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPRESSURIZATION 

Treatment of the decay heat production in the reactor dynamics 

program TINTE, 19:9146 (R;DE;In German) 
DEPTH DOSE DISTRIBUTIONS 

BOMAB phantom manufacturing quality assurance study using 
Monte Carlo computations, 19:10586 (R;US) 

Dose distributions in the ICRU sphere for monoenergetic photons 
and electrons and for ca. 800 radionuclides, 19:10562 (R;DE) 

DEPTH DOSES 

See DEPTH DOSE DISTRIBUTIONS 
DESERTRON 

See SUPERCONDUCTING SUPER COLLIDER 
DESIGN BASIS ACCIDENTS 

Analysis of a postulated accident scenario involving loss of 

forced flow in a LMFBR, 19:8972 (|;BR;In Portuguese) 
DESONOX PROCESS 
See COMBINED SOXNOX PROCESSES 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also COMBINED SOXNOX PROCESSES 
CONSOL FGD PROCESS 
LIME-LIMESTONE WET SCRUBBING PROCESSES 

Coolside waste management research: Quarterly technical 
progress report, April 1, 1993—June 30, 1993, 19:9770 (R;US) 

Fixed bed testing of a molybdenum-promoted zinc titanate for 
hot gas desulfurization, 19:8009 (R;US) 

High SOz removal efficiency testing: Technical progress report, 
[1 July-30 September 1993], 19:8069 (R;US) 

Hot coal gas desulfurization with manganese-based sorbents: 
Progress report, April 1, 1993—June 30, 1993, 19:8007 (R;US) 

Long-term testing of the zinc titanate for desulfurization of hot 
coal gas in a fluidized-bed reactor, 19:8010 (R;US) 
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DETECTORS (RADIATION) 


DETECTORS (RADIATION) 
See RADIATION DETECTORS 


DETONATORS 

A low cost igniter utilizing an SCB and titanium sub-hydride 
potassium perchlorate pyrotechnic, 19:10233 (R;US) 

Laser Diode Ignition (LDI), 19:10236 (R;US) 

The development of laser ignited deflagration-to-detonation 
transition (DDT) detonators and pyrotechnic actuators, 
19:10249 (R;US) 

Two-dimensional quasistatic modeling of exclusion region barri- 
ers in support of design guide development, 19:10246 (R;US) 

Vulnerability of hot LX-17 to lightning strikes on exposed deto- 
nator and actuator cables, 19:10239 (R;US) 

DEUTERIUM 

Characterization of oxide layers of heat-resisting alloys in oxidiz- 
ing and oxidizing/sulfidizing atmospheres by deuterium 
permeation measurement, 19:9704 (R;DE;in German) 

Modern integral equation techniques for quantum reactive scat- 
tering theory, 19:10923 (R;US) 

[Mechanism of hydrogen incorporation in coal liquefaction]: 
Ninth [quarterly] progress report, [July-September 1993], 
19:9866 (R;US) 

DEUTERIUM COMPOUNDS 

Vibrational relaxation of CDCl, induced by infrared laser radia- 

tion, 19:10928 (IA;AR;In Spanish) 
DEUTERIUM OXIDE 
See HEAVY WATER 


DEUTERIUM TARGET 
Measurement of the reaction yd —pnata- at SAPHIR and in- 
vestigation of the decay angular distribution of the A**(1232) 
resonance, 19:10822 (R;DE;In German) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 


DEVELOPED COUNTRIES 
See also CANADA 
DENMARK 
FEDERAL REPUBLIC OF GERMANY 
FINLAND 
FRANCE 
JAPAN 
NETHERLANDS 
NORWAY 
SWEDEN 
USA 
USSR 
UNITED KINGDOM 
Patterns of innovation and international trade in high technology 
sector, 19:9223 (R;IT;In Italian) 
DEVELOPING COUNTRIES 
See also HUNGARY 
ICELAND 
INDIA 
ISRAEL 
SPAIN 
TANZANIA 
ZAMBIA 
ZIMBABWE 
Solar photovoltaics for development applications, 19:8609 (R;US) 
DEWATERING EQUIPMENT 
Evaluation of hyperbaric filtration for fine coal dewatering: 
Fourth quarterly technical progress report: June 1, 1993— 
September 30, 1993, 19:7991 (R;US) 
DIAMONDS 
Deposition of DLC via intense ion beam ablation, 19:9795 (R;US) 
Properties of chemical vapor infiltration diamond deposited in a 
diamond powder matrix, 19:9799 (R;US) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
See DIBARYONS 
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DIBARYONS 
Gross structure of hadron and dibaryon resonances spectrum, 
19:10774 (R;RU) 
DICHLOROMETHANE 
See METHYLENE CHLORIDE 
DIELECTRIC MATERIALS 
Photonic band gap materials, 19:11017 (R;US) 
DIELECTRIC TRACK DETECTORS 
Suitability of CR-39 dosimeters for personal dosimetry around 
CANDU reactors, 19:10142 (R;CA) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Emissions R&D at GE/CRD coal-fueled diesel: Technology de- 
velopment methods for SO. and NO, removal from coal 
diesel exhaust, 19:9614 (R;US) 
Extraction of rape seed oil and farm operation of an Elsbett en- 
gine tractor, 19:8538 (R;SE;in Swedish) 
Soot and liquid-phase fuel distributions in a newly designed opti- 
cally accessible D.|. diesel engine, 19:9607 (R;US) 
DIESEL FUELS 
Biodiesel from aquatic species: 
19:8524 (R;US) 
Biodiesel production and use in Austria, 19:8516 (IA;GB) 
ETSU’s involvement in arable crops for fuel, 19:8493 (IA;GB) 
Naval propulsion direct fuel cell advancements using diesel fuel, 
19:9443 (RA;US) 
Soot and liquid-phase fuel distributions in a newly designed opti- 
cally accessible D.|. diesel engine, 19:9607 (R;US) 
Summing up and formulation of conclusions of the workshop on 
arable crops for fuel, 19:8499 (IA;GB) 
The motor fuel consumption of automobiles in France, 19:8123 
(R;FR;In French) 
The motor fuel consumption of automobiles in France, 19:8122 
(R;FR;In French) 
The potential for biodiesel production in the UK, 19:8539 (IA;GB) 
DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL CALCULUS 
First Theory Institute on Computational Differentiation, 19:11329 
(R;US) 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
RICCATI EQUATION 
Analysis of relativistic differential-difference equations by the 
Laplace transformation method, 19:10638 (R;RU;In Russian) 
Exact solutions to operator differential equations, 19:10626 
(R;US) 
DIFFRACTION 
See also ELECTRON DIFFRACTION 
NEUTRON DIFFRACTION 
X-RAY DIFFRACTION 
Annular diffraction of very unstable light nuclei, 19:10874 
(R;FR;In French) 
DIFFRACTION (ELECTRON) 
See ELECTRON DIFFRACTION 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFUSION 
Monte Carlo studies of transport coefficients for Uragan-2M de- 
vice, 19:11130 (IA;XA) 
DIGESTER GAS 
See METHANE 
DIOXIN 
Polyvinyl chloride plastics in municipal solid waste combustion: 
Impact upon dioxin emissions: A synthesis of views, 19:9601 
(R;US) 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 


Project report: FY 1993, 





DIRAC EQUATION 
Large-scale 3-D solutions of the time-dependent Dirac equation, 
19:10669 (R;US) 

DISCHARGES (WASTES) 

See WASTE DISPOSAL 
DISINTEGRATION (FISSION) 

See FISSION 
DISMANTLING (REACTOR) 

See REACTOR DISMANTLING 
DISPERSANTS (CHEMICAL) 

See SURFACTANTS 
DISPOSAL (WASTES) 

See WASTE DISPOSAL 
DISPROPORTIONATION 

See OXIDATION 

REDUCTION 

DISSOLVED OXYGEN 

See OXYGEN 
DISTILLATE FUEL 

See HEATING OILS 
DISTILLATE FUEL OIL 

See HEATING OILS 
DISTRIBUTED DATA PROCESSING 

Extending the X Window System, 19:11370 (R;US) 
DISTRICT HEATING 

District heating research in Finland: Report on the research pro- 
gramme 1988-1993, 19:9596 (R;Fl) 

District heating: Report of the International Committee on the 
evaluation of Swedish research in the field of district heating, 
19:9244 (R;SE) 

DIVERSIFICATION 

Workforce diversity in a research and development environment 

— a model that works, 19:9194 (R;US) 
DIVERTORS 
See also TOROIDAL FIELD DIVERTORS 


Confinement improvement scenario by LHD divertor, 19:11188 
(IA;XA) 

RF heating effects on diverted plasma flows in URAGAN-3M, 
19:11252 (IA;XA) 

Travel to Germany to assist with the divertor design and prepa- 
ration of a report for the ITER Technology Advisory 


Committee Meeting: Foreign trip report, October 31- 
November 13, 1993, 19:11238 (R;US) 
DNA 

Molecular characterization of DNA-binding protein abnormally 
distributed within the cells of patients with Ataxia Telangiecta- 
sia, 19:10571 (IA;AU) 

Purification characterisation and separation of a_ radiation- 
activated DNA-binding complex isolated from human cells, 
19:10572 (IA;AU) 

Strand breaks and lethal damage in plasmid DNA subjected to 
6°CO-virradiation, 19:10577 (R;DE;In German) 

[Direct assay of radiation-induced DNA base lesions to 
mammalian cells]: Final progress report, September 1, 1991— 
November 1, 1993, 19:10553 (R;US) 

DNA SEQUENCING 

A software environment for large-scale sequencing: Compre- 
hensive progress report: February 23, 1991—July 15, 1993, 
19:10453 (R;US) 

An object model for genome information at all levels of resolu- 
tion, 19:10451 (R;US) 

DNIEPER RIVER 
Artificial radionuclides in aquatic biota of major european rivers, 
19:10430 (RA;XE) 
DOMESTIC ANIMALS 
See also CATTLE 
SHEEP 
SWINE 
Obtaining “clean” produce from livestock reared in areas con- 
taminated by the Chernobyl accident, 19:8821 (RA;XE) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DORMITORIES 
See RESIDENTIAL BUILDINGS 


DRYERS 


DOSE FRACTIONATION 
See FRACTIONATED IRRADIATION 
DOSE LIMITS 

Limitation of exposure to ionizing radiation: Explanatory notes 
relating to a proposed amendment of the Atomic Energy Con- 
trol Regulations - proposed regulatory guide., 19:10519 
(R;CA;In English, French) 

DOSIMETRY 
See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 

Application of the TWODANT code system to pressure vessel 

dosimetry calculations, 19:8785 (R;US) 
DOUBLE BETA DECAY 

Double beta decay: a new formalism, 19:10807 (IA;AR;In Span- 
ish) 

DOUBLE ENVELOPE BUILDINGS 

Travel to the Netherlands to assist in the coordination of the Fu- 
ture Building Forum’s Workshop on building envelopes as 
energy systems: Foreign trip report, September 10-18, 1993, 
19:9481 (R;US) 

DOUBLE SHELL HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
DOUBLET 3 DEVICES 

See DOUBLET-3 DEVICE 
DOUBLET-3 DEVICE 

Application of divertor cryopumping to H-mode density control in 
Dill-D, 19:11242 (R;US) 

Frequency modulated broadband reflectometer for the spatially 
resolved density profile and fluctuation measurements, 
19:11094 (RA;XA) 

DOWA PROCESS 

See DESULFURIZATION 
DPO 

See ORGANIC PHOSPHORUS COMPOUNDS 
DREDGE SPOIL 

Tier 1 ecological evaluation of proposed discharge of dredged ma- 

terial from Oakland Harbor into ocean waters, 19:10443 (R;US) 
DRIFT (PLASMA) 
See PLASMA DRIFT 
DRIFT CHAMBERS 

Development, construction and test of the planar forward drift 
chambers of the ZEUS inner detector and analyses of cham- 
ber properties, 19:10152 (R;DE;In German) 

Investigations in a drift chamber using 250 MHz analogue- 
digital-converters, 19:10151 (R;DE;In German) 

DRIFT INSTABILITY 
Evolution of the wave number range during the development of 
the drift instability, 19:11063 (R;FR) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See SHIPS 
DRILLING FLUIDS 
Technology assessment of vertical and horizontal air drilling po- 
tential in the United States: Final report, 19:10031 (R;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRINKING WATER 

A highly selective method for removing natural radioactivity from 
drinking water, 19:10433 (IA;CA) 

Comprehensive Baseline Environmental Audit of the Inhalation 
Toxicology Research Institute, Albuquerque, New Mexico, 
19:10337 (R;US) 

Mixed Waste Management Facility groundwater monitoring re- 
port: Third quarter 1993, 19:8378 (R;US) 

DRY SCRUBBERS 

Dry, calcium based FGD by-products for use as stabiliza- 

tion/solidification agents, 19:8065 (R;US) 
DRYERS 

Air flotation drying on a paper machine: A demonstration at In- 

veresk plc, 19:9557 (1;GB) 
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DTO 


DTO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 
TRITIUM COMPOUNDS 
DUAL TEMPERATURE PROCESS 
Separation characteristics of cryogenic distillation column hav- 
ing feedback stream: Separation experiment with H-D 
system, 19:8470 (R;JP) 
DUAL-PURPOSE POWER PLANTS 
Analysis of operating alternatives for the Naval Computer and 
Telecommunications Station Cogeneration Facility at Naval Air 
Station North Island, San Diego, California, 19:9603 (R;US) 
Thermochemical processing of biofuels workshop open forum, 
19:8515 (IA;GB) 
DUSTS 
Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1993, 19:10340 (R;US) 
DWARF STARS 
See also WHITE DWARF STARS 
Strongly coupled ionic mixtures and the H/He EOS, 19:10658 
(R;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC LOADS 
Analysis of loads for wind turbines in inhomogeneous terrain, 
19:8655 (R;DK) 
PHATAS-II input format, 19:8637 (R;NL) 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 
Determination of the Lyapunov exponents and the information 
dimension in some dynamical systems, 19:10797 (R;FR;In 
French) 
DYSPROSIUM 162 
The level density in '®*Dy, 19:10882 (R;NO) 
DYSPROSIUM 163 TARGET 
The level density in '®*Dy, 19:10882 (R;NO) 


E 


E CODES 

Task force on integrated energy and environmental planning: 
The Netherlands - Poland: Volume 3: A comparison of the en- 
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See WEINBERG-SALAM GAUGE MODEL 
ELEMENT 104 COMPOUNDS 

Radiochemical study of transactinide elements, 

(IA;RU;In Russian, English) 
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ELEMENT 105 COMPOUNDS 

Radiochemical study of transactinide elements, 

(IA;RU;In Russian, English) 
ELEMENT 105 ISOTOPES 

Results from heavy-ion bombardments of *4Es, 19:10847 

(IA;RU;In Russian, English) 
ELEMENT 106 COMPOUNDS 

Volatilization and gas phase transport of element 106 in humid 

oxygen, 19:9913 (RA;DE) 
ELEMENT 109 ISOTOPES 
Results from heavy-ion bombardments of 2>4Es, 19:10847 
(IA;RU;In Russian, English) 
ELEMENTARY PARTICLES 
See also BEAUTY PARTICLES 
HADRONS 
LEPTONS 

Relativistic particles with spin and antisymmetric tensor fields, 
19:10674 (I;BR;In Portuguese) 

Stable particles, 19:10660 (R;US) 

Trip to Switzerland and Italy to participate in the Hadron-93 con- 
ference and visit CERN: Foreign trip report, 19-26 June, 
1993, 19:10719 (R;US) 

ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 

The behaviour of selected trace elements in integrated coal 
gasification combined cycle power plants (IGCC), 19:8038 
(R;DE;iIn German) 

EMBALSE REACTOR 
Maintenance on an off-shore CANDU 600, 19:8864 (IA;CA) 
EMBRITTLEMENT 
Methods for determination of the brittleness properties of 
WWER type reactor vessels, 19:9655 (1;BG;In Bulgarian) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLANS 

14477 - Order of 27 May 1993 publishing the agreement of the 
Council of Ministers on informing the general public in case of 
a radiological emergency, 19:8462 (I;ES;In Spanish) 

Countermeasures at the Windscale accident: the origin of the 
emergency reference level concept and its subsequent evolu- 
tion, 19:8822 (RA;XE) 

Guide for prepare the plan for radiological emergency by the users 
of ionizing radiation sources, 19:11393 (R;CU;In Spanish) 

EMERGENCY PROVISIONS 

See EMERGENCY PLANS 

EMISSION 

See also FIELD EMISSION 

Development of the Integrated Environmental Control Model: 
Quarterly progress report, [July-September 1993], 19:8731 
(R;US) 

EMPLOYEES 
See PERSONNEL 
EMSLAND REACTOR 

Lippe-Ems GmbH nuclear power stations. Annual report 1992, 

19:9003 (1;DE;In German) 
ENCAPSULATION 

Criticality computer calculations on the conditioning of 
Rossendorf fuel elements in transport and storage flasks 
CASTOR MTR 2, 19:9982 (R;DE;In German) 

ENDOSTEUM 
See BONE TISSUES 
ENERGETIC SOLAR PARTICLES 
See SOLAR PARTICLES 
ENERGY 
See also NUCLEAR ENERGY 
SELF-ENERGY 
SOLAR ENERGY 

Performance profiles of major energy producers 1992, 19:8125 
(R;US) 

Proceedings: Twenty years of energy policy: Looking toward 
the twenty-first century, 19:9469 (R;US) 
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ENERGY ANALYSIS 

Conception of a Joint IEA programme on Direct Steam Genera- 

tion in solar power plants, 19:8599 (IA;IL) 
ENERGY BALANCE 

1992 provisional energy balance, 19:9184 (R;FR;In French) 

lon heat conductivity, radial electric fields and CX-losses in the 
W7-AS stellarator, 19:11122 (IA;XA) 

ENERGY CASCADE 
Investigation of feasibility of introducing a waste heat energy 
cascade utilization system, 19:9584 (R;JP;ln Japanese) 
ENERGY CASCADING 
See ENERGY CASCADE 
ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 

Fort Stewart integrated resource assessment: Volume 3: Re- 
source assessment, 19:9499 (R;US) 

Weatherization Works: An interim report of the National Weath- 
erization Evaluation, 19:9494 (R;US) 

ENERGY CONSUMPTION 

See also FUEL CONSUMPTION 

DOE2.1E: Building Energy Consumption Analysis, 19:11340 
(CM;US) 

DOE2.1E: Building Energy Consumption Analysis, 19:11341 
(CM;US) 

End-use energy consumption estimates for US commercial 
buildings, 1989, 19:9500 (R;US) 

Monthly energy review, January 1994, 19:9280 (R;US) 

ENERGY DEMAND 

Annual energy outlook 1994: With projections to 2010, 19:9248 
(R;US) 

Investigation of feasibility of introducing a waste heat energy 
cascade utilization system, 19:9584 (R;JP;in Japanese) 

Optimization of power plants for the Federal Republic of Ger- 
many regarding minimum primary energy consumption, 
19:9183 (R;DE;In German) 

ENERGY EFFICIENCY 

Energy efficiency: Policies for technology transfer in Eastern 
Europe, the Former Soviet Union, and China, 19:9246 (R;US) 

Investment appraisal for industrial energy efficiency, 19:9543 
(1;GB) 

Technical support document: Energy efficiency standards for 
consumer products: Room air conditioners, water heaters, di- 
rect heating equipment, mobile home furnaces, kitchen 
ranges and ovens, pool heaters, fluorescent lamp ballasts 
and television sets: Volume 1, Methodology, 19:9479 (R;US) 

Technical support document: Energy efficiency standards for 
consumer products: Room air conditioners, water heaters, di- 
rect heating equipment, mobile home furnaces, kitchen ranges 
and ovens, pool heaters, fluorescent lamp ballasts and televi- 
sion sets: Volume 2, Fluorescent lamp ballasts, television sets, 
room air conditioners, and kitchen ranges and, 19:9480 (R;US) 

ENERGY EXPENSES 

Annual energy outlook 1994: With projections to 2010, 19:9248 

(R;US) 
ENERGY FACILITIES 

See also RESOURCE RECOVERY FACILITIES 

Electrical safety guidelines, 19:9166 (R;US) 

Energy infrastructure of the United States and projected siting 
needs: Scoping ideas, identifying issues and options: Draft 
report of the Department of Energy Working Group on Energy 
Facility Siting to the Secretary, 19:9251 (R;US) 

Energy infrastructure of the United States and projected siting 
needs: Scoping ideas, identifying issues and options: Docu- 
mentation report for Chapter 2: Draft report of the Working 
Group on Energy Facility Siting to the Secretary, 19:9252 
(R;US) 

ENERGY INTEGRATED INDUSTRIAL PARKS 

See ENERGY PARKS 

ENERGY MANAGEMENT 

Energy champions: a selection of case histories, 19:9544 (1;GB) 

Energy management action plan: Developing a strategy for 
overcoming institutional barriers to municipal energy conser- 
vation, 19:9245 (R;US) 


ENERGY SOURCES 


Fort Stewart integrated resource assessment: Volume 3: Re- 
source assessment, 19:9499 (R;US) 

Management support services to the Office of Utility Technolo- 
gies: Final technical report, 19:9291 (R;US) 

Reducing energy consumption costs by steam metering, 
19:9530 (1;GB) 

Urban energy management today: Ten year compendium of 
UCETF programs: Products and expertise of the Urban Con- 
sortium Energy Task Force, 1979-1989, 19:9595 (R;US) 


ENERGY MANAGEMENT SYSTEMS 

Computer aided monitoring and targeting for industry, 19:9542 
(1;GB) 

Computer based monitoring and targeting on a hot rolling mill: A 
demonstration at Brinsworth Strip Mills, 19:9558 (1;GB) 

ENERGY MODELS 

Optimization of power plants for the Federal Republic of Ger- 
many regarding minimum primary energy consumption, 
19:9183 (R;DE;In German) 

ENERGY PARKS 

Optimization of power plants for the Federal Republic of Ger- 
many regarding minimum primary energy consumption, 
19:9183 (R;DE;In German) 

ENERGY POLICY 

Energy policy for Germany as highly industrialized state: Guide- 
lines of the CDU/CSU parliamentary group of the German 
Bundestag. Decided on May 25, 1993, 19:9254 (I;DE;in Ger- 
man) 

European energy policy and environmental objectives in the 
1990s, 19:9264 (R;SE) 

Evaluation of contributions to changes in the energy system: A 
consultancy study, 19:9227 (R;SE;In Swedish) 

Policy for more efficient energy utilization and renewable energy 
sources in |EA-countries: A consultancy study, 19:9293 
(R;SE;In Swedish) 

Prospects of nuclear power in the USSR after the Chernobyl ac- 
cident, 19:8996 (RA;IL) 

Task force on integrated energy and environmental planning: 
The Netherlands - Poland: Working Paper 3: Description of 
the institutional aspects of the energy sector in Germany and 
in the Netherlands, 19:9253 (R;NL) 

The reduction of the global CO2 emission to one fifth, the 
BATHEN-approach and the CROCUS-formulation, 19:9191 
(R;DE) 

Wood chips for energy production: Technology - environment - 
economy (Denmark), 19:8522 (1;DK) 


ENERGY SOURCE DEVELOPMENT 

Monthly energy review, January 1994, 19:9280 (R;US) 

Solar power development within an international framework, 
19:8600 (1A;IL) 

State of Israel, Ministry of Energy and Infrastructure, Investiga- 
tion into energy research and development: A program 
overview, 19:8593 (RA;IL) 

The solar two power tower project, 19:8601 (IA;IL) 


ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 
Emissions of greenhouse gases from the use of transportation 
fuels and electricity: Volume 2: Appendixes A-S, 19:10262 
(R;US) 
French and european opinions about energy questions, 19:9187 
(R;FR;In French) 
French people opinion about energy question in spring 1992, 
19:9259 (R;FR;In French) 
French people opinion about energy questions at the end of 
1992, 19:9258 (R;FR;In French) 
International Energy Annual, 1992 
19:9262 (R;US) 
Resource characterization and residuals remediation: Task 1.0: 
Semi-annual report, March 1—June 30, 1993, 19:8076 (R;US) 
US Department of Energy Integrated Resource Planning Pro- 
gram: Accomplishments and opportunities, 19:9219 (R;US) 
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ENERGY STORAGE 


ENERGY STORAGE 


See also COMPRESSED AIR ENERGY STORAGE 

Battery energy storage: A preliminary assessment of national 
benefits (the Gateway Benefits Study), 19:9279 (R;US) 

ENERGY STORAGE SYSTEMS 

Effect of large scale energy storage on alternative energies, 

19:9178 (IA;IL;in English, Hebrew) 
ENERGY SUBSTITUTION 

Energy circumstances and environmental problems in China.: 
Second stage final report: the joint study of Japan and China 
for energy and environment, 19:9186 (R;JP;in Japanese) 

ENERGY SUPPLIES 

Annual energy outlook 1994: With projections to 2010, 19:9248 
(R;US) 

Energy policy for Germany as highly industrialized state: Guide- 
lines of the CDU/CSU parliamentary group of the German 
Bundestag. Decided on May 25, 1993, 19:9254 (1:DE-In Ger- 
man) 

Short-term energy outlook quarterly projections: First quarter 
1994, 19:9247 (RUS) 

Task force on integrated energy and environmental planning: 
The Netherlands - Poland: Volume 3: A comparison of the en- 
ergy models DORSEK, ENPEP and EFOM, 19:9185 (R;NL) 

ENGINEERING 
See also NUCLEAR ENGINEERING 
SAFETY ENGINEERING 

Annual report on the collaborative program of research in engi- 
neering sciences, 19:9931 (R;US) 

Catalog of Research Abstracts, 1993: Partnership opportunities 
at Lawrence Berkeley Laboratory, 19:10623 (R;US) 

Engineering modelling: A contribution to the CommonKADS |i- 
brary, 19:11338 (R:NL) 

ENGINEERING PERSONNEL 

See ENGINEERS 

ENGINEERS 

Evaluation report OPET-Action 131: Management training and 
technology tour Russian directors in the Netherlands, 19:9274 
(R;NL) 

ENGINES 

See also HEAT ENGINES 

Proceedings of the 1993 Windsor Workshop on Alternative Fu- 
els, 19:9612 (R;US) 

ENGLAND 

See UNITED KINGDOM 
ENHANCED RECOVERY 

Thin-film forces in pseudoemulsion films, 19:8119 (R;US) 
ENRICHED URANIUM 

See also SLIGHTLY ENRICHED URANIUM 

Kettective Calculations for infinite planar square-pitched arrays of 
waste receptacles, 19:8348 (R;US) 

ENRICHMENT (ISOTOPIC) 

See ISOTOPE SEPARATION 
ENTOMOLOGY 

See INSECTS 
ENVELOPE HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 

Development of an Integrated Performance Evaluation Program 
(IPEP) for the Department of Energy's Office of Environmen- 
tal Restoration and Waste Management, 19:9806 (R;US) 

Environmental audit of the Laboratory for Energy-Related 
Health Research (LEHR), 19:10338 (R;US) 

Environmental data for calendar year 1992: 
Columbia River, 19:10388 (R;US) 

Hanford Environmental Information System (HEIS) Operator's 
Manual: Volume 1, 19:10413 (R;US) 

Long lived radionuclides in the environment, in food and in hu- 
man beings, 19:10350 (RA;XE) 

Measurements of external radiation and activity (Around a reac- 
tor institute in a residential area and sites of 300-1400m 
altitude.), 19:10397 (RA;AT;in German) 

Methodological guide for the gathering and recording of the en- 
vironmental samples around nuclear installations, 19:10543 
(R;CU;In Spanish) 
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Radiation environment at Kalpakkam, 19:10300 (R;IN) 

Routine Operational Environmental Monitoring schedule, CY 
1994, 19:8362 (R;US) 

Survey report on the 1992 environmental 
ment/inspection system, 19:9200 (l;JP;In Japanese) 

The Rio declaration on environment and development (UNCED) 
and Agenda 21, 19:11322 (R:SE:In Swedish) 

US Department of Energy Environmental Cleanup Technology 
Development program: Business and research opportunities 
guide, 19:8391 (R;US) 

ENVIRONMENTAL EXPOSURE PATHWAY 

A system approach to transport of radionuclides in forest 

ecosystems, 19:10349 (RA;XE) 
ENVIRONMENTAL IMPACT STATEMENTS 

Non-Federal participation in AC Intertie: Final environmental im- 

pact statement: Volume 2: Appendices, 19:9168 (R;US) 
ENVIRONMENTAL MATERIALS 

HMIP Monitoring Programme radioactive substances report for 

1990, 19:10369 (R:GB) 
ENVIRONMENTAL POLICY 

Climate protection and international policy: The Rio-conference 
between global responsibility and national interests, 19:9215 
(R;DE) 

Developing methodology and tools for integrated assessment of 
the risks of global environmental change: Analyzing uncer- 
tainty, risk assessment, risk Perception, expert judgment, and 
a case study on sea level rise: Report of collaborative re- 
search, July 1991—June 1993: Final report, 19:9198 (R;US) 

Glossary of CERCLA, RCRA and TSCA related terms and 
acronyms: Environmental Guidance, 19:9197 (R;US) 

User-centered guidelines for environmental management, 
19:9218 (R;US) 

ENVIRONMENTAL QUALITY 

See also AIR QUALITY 

WATER QUALITY 
Requirements, guidance and logic in planning environmental in- 
vestigations: Approval versus implementation, 19:9201 (R;US) 
ENVIRONMENTAL TRANSPORT 
See also LONG-RANGE TRANSPORT 
RADIONUCLIDE MIGRATION 

Atmospheric dispersion models in assessment of accidental 
releases (illustrated by the Windscale and Chernobyl! acci- 
dents), 19:8793 (RA;XE) 

Bottom sediment transport study at Haiphong port using ra- 
dioactive scandium as tracer, 19:10434 (R;VN) 

The first IGAC scientific conference: global atmospheric- 
biospheric chemistry. Book of abstracts: The 37th conference 
in the Oholo Conference Series, 19:9203 (I;IL) 

Use of satellite data to improve parameterization of spatial and 
temporal variations of gaseous dry deposition in regional- 
scale models, 19:10261 (R;US) 

ENZYME ACTIVITY 

Peroxidase activity of blood as Prognostic test in case of neu- 

tron and gamma therapy, 19:10582 (IA;RU;In Russian) 
EPIDEMIOLOGY 
Design and analysis of radon surveys with epidemiological util- 
ity, 19:10560 (RA;XE) 

EPIPHYSIS (BONES) 

See BONE TISSUES 
EPR 

See ELECTRON SPIN RESONANCE 
EQUATIONS (DIFFERENTIAL) 

See DIFFERENTIAL EQUATIONS 
ERBIUM 166 TARGET 

Collective model for the description of low-energetic heavy-ion 
collisions, 19:10835 (R;DE:In German) 

ERYTHROCYTES 
Labelling of biological structures with technetium °° mm, 
19:10465 (I;BR:;In Portuguese) 
ESR 
See ELECTRON SPIN RESONANCE 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
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ETHANE 

Time-resolved infrared absorption studies applied to the study of 

radical plus molecule reactions, 19:9890 (R;US) 
ETHANOL 

Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report: July 1, 1993— 
September 30, 1993, 19:8501 (R;US) 

Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report, January 1, 1993— 
March 31, 1993, 19:8569 (R;US) 

ETHANOL FUELS 

Bioethanol production from crops - recent developments, 
19:8540 (IA;GB) 

ETSU'’s involvement in arable crops for fuel, 19:8493 (IA;GB) 

Ethanol production from hemicellulose materials; and Paper 
plus liquid fuels from wood and straw, 19:8502 (IA;GB) 

Fuel cycle evaluations of biomass-ethanol and reformulated 
gasoline: Volume 1, 19:8546 (R;US) 

Low cost materials of construction for biological processes: Pro- 
ceedings, 19:8523 (R;US) 

Summing up and formulation of conclusions of the workshop on 
arable crops for fuel, 19:8499 (IA;GB) 

ETHERS 
High octane ethers from synthesis gas-derived alcohols: Quar- 
terly report, July-September 1993, 19:8041 (R;US) 

ETHINE 

See ACETYLENE 
ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See CELLULOSE 

ETHERS 

ETHYL ALCOHOL 

See ETHANOL 
ETHYLENE POLYMERS 

See POLYETHYLENES 
ETHYLENEDIAMINETETRAACETIC ACID 

See EDTA 
ETHYNE 

See ACETYLENE 
EUROPE 

See also EASTERN EUROPE 

USSR 

European energy policy and environmental objectives in the 

1990s, 19:9264 (R;SE) 
EUROPEAN COMMUNITIES 

See also COMMON MARKET 

14477 - Order of 27 May 1993 publishing the agreement of the 
Council of Ministers on informing the general public in case of 
a radiological emergency, 19:8462 (I;ES;In Spanish) 

EUROPEAN ECONOMIC COMMUNITY 

See COMMON MARKET 

EVAPORATORS 

Monitoring of a plate evaporator (1991): A demonstration at 

British Sugar pic, 19:9553 (1;GB) 
EVAPORITES 

Hydraulic testing of Salado Formation evaporites at the Waste 
Isolation Pilot Plant site: Second interpretive report, 19:8334 
(R;US) 

EVENT TREE ANALYSIS 

See FAILURE MODE ANALYSIS 
EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCITATION FUNCTIONS 

Binary reaction channels in the 1*C+'9F and 1©0+'5N nuclear 
collisions, 19:10826 (R;FR;in French) 

EXCITONS 
Temperature dependence of the exciton-exciton annihilation 
rate constant in poly(di-n-hexylsilane), 19:9888 (R;US) 
EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXHAUST GASES 

Deposition and lung clearence of insoluble particles following 

acute inhalation of trichloroethylene, 19:10610 (R;IT;In Italian) 


FACILITIES (NUCLEAR) 


The effect of vehicle exhausts on crops and other utility plants 
close to roads, 19:10612 (R;SE;in Swedish) 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXOTIC RESONANCES 
The development of heavy-ion research at GANIL, 19:10113 
(IA;RU) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERIMENTAL NEOPLASMS 
Possible ways for development of neutron therapy on accelera- 
tors, 19:10472 (IA;RU;In Russian) 
EXPERT SYSTEMS 
An expert system for analyzing eddy current measurements, 
19:10213 (PA;US) 
EXPLOSION WELDING 
Mathematical modelling of plate collision on explosion welding, 
19:9691 (IA;RU;in Russian) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
NUCLEAR EXPLOSIVES 
Explosive containment and propagation evaluations for com- 
monly used handling and storage containers, 19:10235 (R;US) 
Fluidjet machining of energetic materials, 19:10252 (R;US) 
Statistical crack mechanics, 19:10230 (R;US) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTERNAL IRRADIATION 
Doses of irradiation to the Ukrainian population as a result of the 
Chernobyl accident, 19:8819 (RA;XE) 
The assessment of personal dose due to external radiation, 
19:10533 (RA;AU) 
EXTRACTION COLUMNS 
Bench-scale testing of on-line control for column flotation, 
19:7968 (RA;US) 
Improved coarsely-packed column flotation for fine coal clean- 
ing, 19:7967 (RA;US) 
EXTRUSION 
Development of a liquid metal feedstock for extrusion pro- 
cesses: A demonstration with Holton Machinery Limited, 
19:9577 (R;GB) 
EYE CATARACTS 
See CATARACTS 
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FABRIC FILTERS 

Catalytic fabric filtration for simultaneous NO, and particulate 
control, 19:8699 (RA;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, July 1— 
September 30, 1993, 19:8728 (R;US) 

Particulate control and cohesive properties of fly ash, 19:8714 
(RA;US) 

Pulse-jet baghouse performance improvement, 19:8705 (RA;US) 

FABRY-PEROT INTERFEROMETER 
A new detection method used to calibrate Fabry-Perot interfer- 
ometers in the infrared range, 19:11073 (R;FR) 

FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 

See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
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FACILITIES (RESOURCE RECOVERY) 


FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILED ELEMENT MONITORS 

Laser application in the fabrication of gas-tagged capsules: A 

leak detection system, 19:9075 (R;US) 
FAILURE MODE ANALYSIS 

SIMON. A computer program for reliability and statistical analy- 
sis using Monte Carlo simulation. Program description and 
manual, 19:11366 (R;DK) 

FALLOUT 
See also FALLOUT DEPOSITS 
GLOBAL FALLOUT 
LOCAL FALLOUT 

A comparative assessment of the impact of the Windscale and 
Chernobyl accidents on Cs-137 levels of uplands lamb in 
west Cumbria using the Ruins” model, 19:8827 (RA;XE) 

Analysis of Chernobyl fuel particles and their migration charac- 
teristics in water and soil, 19:8805 (RA;XE) 

Consequences of the Chernobyl fallout for wild populations in 
South-Eastern Sweden, 19:8829 (RA;XE) 

Cs-137 releases from Sellafield and Chernobyl: lake sediment 
based evidence from West Cumbria, UK, 19:8813 (RA;XE) 

Direct continuous multichannel spectrometric measurements- 
one of the main methods for control and study of radioactive 
environmental pollution, 19:8808 (RA;XE) 

Modelling large-scale contamination of the Black Sea caused by 
long-lived radionuclides of Cs-137 and Sr-90 following the 
Chernobyl accident, 19:8811 (RA;XE) 

Radioactive contamination of the Dnieper river and Baltic sea 
basins after the Chernobyl NPP accident, 19:8809 (RA;XE) 

Radioecological monitoring of the Black Sea basin following the 
Chernobyl NPP accident, 19:8810 (RA;XE) 

Study of the bioavailability of radiocaesium following contamina- 
tion of the forest floor, 19:8826 (RA;XE) 

Study of the radiocaesium cycle in forest ecosystems (ever- 
green and deciduous trees), 19:8825 (RA;XE) 

FALLOUT DEPOSITS 

Biological monitoring of the deposition and transport of radioac- 
tive aerosol particles in the Chernobyl NPP zone of influence, 
19:8796 (RA;XE) 

Characteristics of primary and secondary caesium-radionuclide 
contamination of the countryside following the Chernobyl NPP 
accident, 19:9131 (RA;XE) 

Deposition and resuspension of radiocaesium after Chernobyl, 
19:8797 (RA;XE) 

Deposition of activity from the Windscale accident, 19:8798 
(RA;XE) 

Environmental distribution and transport of radionuclides in 
West Cumbria following the Windscale and Chernobyl acci- 
dents, 19:9133 (RA;XE) 

Forms of occurrence and migration of radionuclides from the 
Chernobyl NPP accident in typical landscapes of Byelorussia, 
19:8794 (RA;XE) 

Hot particles in Sweden one year after Chernobyl, 19:8795 
(RA;XE) 

Landscape and geochemical approach to drawing up a soil dis- 
tribution profile for Chernobyl radionuclides in distant areas, 
19:8799 (RA;XE) 

Migration peculiarities of long-lived radionuclides in soils in ar- 
eas contaminated by the Chernobyl NPP accident, 19:9132 
(RA;XE) 

FALLOUT PARTICULATES 

See FALLOUT 

PARTICLES 

FANS 

See BLOWERS 
FARADAY GENERATORS 

See MHD GENERATORS 
FARM ANIMALS 

See DOMESTIC ANIMALS 
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FAST BREEDER BLANKET FACILITY (FBBF) 

See SUBCRITICAL ASSEMBLIES 

FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST MAGNETOACOUSTIC WAVES 

Study of FMS wave propagation and damping and ICR heating 

in L-2 stellarator, 19:11149 (IA;XA) 
FAST NEUTRONS 

Electrophysiological and thermographic characteristics of the 
skin in radiotherapy with the use of fast neutrons, 19:10476 
(IA;RU;In Russian) 

Gamma-neutron therapy in comprehensive treatment of local- 
spread forms of breast cancer, 19:10483 (IA;RU;iIn Russian) 

Structural reactions in retina in case of fractionated neutron irra- 
diation, 19:10584 (IA;RU;In Russian) 

FAST REACTORS 

See also FBR TYPE REACTORS 

Plutonium isotopes worth for fuel reproduction in fast reactor, 
19:9015 (IA;RU;In Russian) 

FAST-MIXED SPECTRUM REACTOR 

See FBR TYPE REACTORS 

FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
MONJU REACTOR 

Management of transuranics using the Integral Fast Reactor 
(IFR) fuel cycle, 19:8965 (R;US) 

The use of minor actinides and a small power proton accelerator 
for fast reactor with a high breeding gain: Alternative ways to 
dispose of high level waste: the merits of the antarctic ice- 
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Neonatal mortality in Bavaria during 1972 to 1990, 19:10537 
(R;DE;In German) 
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19:10376 (R;DE;In German) 
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ment and storage of chemical-toxic wastes - first half of 1992, 
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Environmental assessment of remedial action at the Naturita 
Uranium processing site near Naturita, Colorado: Revision 2, 
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UMTRA project water sampling and analysis plan, Durango, 
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Management and disposition of off-site laboratory-generated 
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Radon measurements at the FEMP, 19:10561 (R;US) 
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19:9936 (R;US) 
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Fermilab Collider: Performance and plans, 19:10068 (R;US) 
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Magnetic excitations in Kondo insulators, 19:10936 (R;US) 

Scaling in heavy-fermion systems, 19:11030 (R;US) 
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FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITIC STEELS 
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Corrosion resistance ferritic steels for highly reliable electro- 
magnetic drives of regulating rods in nuclear reactors, 
19:9660 (IA;RU;In Russian) 

Metallographic studies with ion-implanted surface layers. 
Interlaboratory project on ‘lon implantation for tribological ap- 
plications’: Final report, 19:9656 (R;DE;in German) 

FERROCYANIDES 
Ferrocyanide safety program: Heat load and thermal character- 
istics determination for selected tanks, 19:8354 (R;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERROX PROCESS 
See DESULFURIZATION 
FERTILIZERS 

Gamma radiation sterilization in production of Nitrogen bio fertil- 

izer, 19:10514 (RA;VN;In Vietnamese) 
FIELD EMISSION 

Simulation study of the field emission and photoemission on 
metallic photocathodes. Emitted beam dynamics, 19:10197 
(R;FR;In French) 

FIELD TESTS 

The HAW-Project: Test disposal of highly radioactive radiation 
sources in the Asse salt mine: Summary report May 1990 - 
December 1991, 19:8281 (R;DE) 

FIELDS (ELECTROMAGNETIC) 

See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 

See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 

See MAGNETIC FIELDS 
FILMS 

See also SUPERCONDUCTING FILMS 

THIN FILMS 

Deposition of DLC via intense ion beam ablation, 19:9795 (R;US) 
FILTERS 

See also FABRIC FILTERS 

An innovative device to enhance jet pulse cleaning of ceramic 
candle filters, 19:8718 (RA;US) 

Ceramic filter for fine particulate control, 19:8706 (RA;US) 

Granular-bed and ceramic candle filters in commercial plants: A 
comparison, 19:8725 (R;US) 


FISSION 


Sintered Stainless Steel pre-filter test report, 19:8361 (R;US) 
FINANCIAL MANAGEMENT 

See PROGRAM MANAGEMENT 
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FINLAND 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 2: Statistical 
interpretation, 19:10275 (R;DK) 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 1: Direct 
model output, 19:10274 (R;DK) 

FIRE DETECTORS 
Remote sensing of biomass burning in the Amazon, 19:9210 
(IA;IL) 
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FIREWOOD 
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Advanced materials - the key to attractive magnetic fusion 
power reactors, 19:11273 (RA;JP) 

Impurity analysis in the W7-AS stellarator after wall conditioning 
by carbonization and boronization, 19:11251 (IA;XA) 

Plasma interaction with the refractory materials, 19:11271 
(RA;CA) 

FISCHER-TROPSCH SYNTHESIS 

Fischer Tropsch synthesis in supercritical fluids: Quarterly tech- 
nical progress report, July 1, 1993-—September 30, 1993, 
19:8037 (R;US) 

Hydrogasification of carbon adsorbed on sulfur-poisoned dis- 
persed metal catalysts: Final report, 19:7992 (R;US) 

FISH CULTURE 
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FISH LADDERS 
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FISH LIFTS 

See FISH PASSAGE FACILITIES 
FISH LOCKS 

See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 

Fish passage and protection, 19:8580 (R;US) 
FISHERIES 

Augmented fish health monitoring in Idaho: Annual report 1992, 
19:10500 (R;US) 

Willamette Hatchery oxygen supplementation studies: Annual 
report 1993, 19:10445 (R;US) 
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TROUT 

Cs-134 transfer from water or food to the Ciprinid Tinca tinca 
Linnaeus: uptake and loss kinetics, 19:10559 (RA;XE) 

Effects of mitigative measures on productivity of white sturgeon 
populations in the Columbia River downstream from McNary 
Dam, and status and habitat requirements of white sturgeon 
populations in the Columbia and Snake Rivers upstream from 
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Fish passage and protection, 19:8580 (R;US) 

Kootenai River white sturgeon investigations and experimental 
culture: Annual report 1992, 19:8578 (R;US) 
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Constraining potential nuclear-weapons proliferation from civil- 
ian reactors, 19:8427 (R;US) 

Policy and technical issues for international safeguards in nu- 
clear weapons states, 19:8435 (R;US) 

FISSION 

Static and dynamic approach to nuclear fission, 19:10851 

(IA;RU;In Russian, English) 
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FISSION PRODUCT RELEASE 
A model to describe defected fuel behaviour for the ELESIM fuel 
performance code, 19:9037 (RA;CA) 
Fission gas mobility in UO. simulating a burnup of 30 MWd/kg 
U, 19:9038 (RA;CA) 
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Development of pressure transducer re-instrumentating tech- 
nique (Il): Remote welding and fabrication techniques, 
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FLOTATION 
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19:7988 (R;US) 
Bench-scale testing of the multi-gravity separator in combination 
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19:7964 (RA;US) 
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ing technologies - froth flotation, 19:7962 (RA;US) 
Improved coarsely-packed column flotation for fine coal clean- 
ing, 19:7967 (RA;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW MODELS 
improvement of COBRA-TF code models for liquid entrainments 
in film-mist flow, 19:10008 (R;JP) 
FLUE GAS 
Air Pollution Control 
Second annual clean coal technology conference: Proceedings: 
Volume 2, 19:8059 (R;US) 
Chemical Composition 
Continuing work on the fundamental mechanisms in flue gas 
conditioning, 19:8703 (RA;US) 
Decarbonization 
Biological capture of carbon dioxide from coal-derived flue gas, 
19:8701 (RA;US) 
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A novel carbon-based process for flue gas cleanup, 19:8690 
(RA;US) 
A novel carbon-based process for flue-gas cleanup: Final re- 
port, 19:8730 (R;US) 
Advanced separation technology for flue gas cleanup: Quarterly 
technical report #6, July-September 1993, 19:8070 (R;US) 
An integrated emissions control system for small-scale CWS 
furnaces, 19:8697 (RA;US) 
Catalytic fabric filtration for simultaneous NO, and particulate 
control, 19:8699 (RA;US) 
Conceptual design for fluidized bed copper oxide process, 
19:8689 (RA;US) 
Development of advanced NO, control concepts for coal-fired 
utility boilers, 19:8698 (RA;US) 


706 ERA Vol. 19, No. 4 
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Experimental artifacts encountered in studies of SO2/NO, re- 
moval at duct injection conditions, 19:8716 (RA;US) 

Hollow fiber contactors for simultaneous SO,/NO, removal, 
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IGR combined NO,/SO, control technology, 19:8692 (RA;US) 
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Plasma assisted NO, reduction, 19:8712 (RA;US) 
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Simultaneous SO2/NO, removal in spray-dry scrubbing. Devel- 
opment of proces chemistry by application of Ca(OH)2, ZnO, 
MgO and NaAlOz, 19:8736 (R;SE) 
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A novel carbon-based process for flue gas cleanup, 19:8690 
(RA;US) 
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Dry, calcium based FGD by-products for use as stabiliza- 
tion/solidification agents, 19:8065 (R;US) 

Experimental artifacts encountered in studies of SO2/NO, re- 
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Simultaneous SO2/NO, removal in spray-dry scrubbing. Devel- 
opment of proces chemistry by application of Ca(OH)2, ZnO, 
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Sulfur dioxide removal and recovery by a membrane process, 
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Tung flue gas desulfurization pilot plant, 19:8686 (RA;US) 
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Ceramic filter for fine particulate control, 19:8706 (RA;US) 
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Pulse-jet baghouse performance improvement, 19:8705 (RA;US) 
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Continuing work on the fundamental mechanisms in flue gas 
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FLUID INJECTION 
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FLUID MECHANICS 
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SAFSIM theory manual: A computer program for the engineer- 
ing simulation of flow systems, 19:9028 (R;US) 

FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED HEAT EXCHANGERS 

White water heating with fluidised bed heat exchangers: A 

demonstration at Iggesund Paperboard Ltd, 19:9552 (|;GB) 
FLUIDIZED BEDS 

Characterizing fluidized bed behavior by decomposition of 

chaotic phase space trajectories, 19:8095 (R;US) 
FLUIDIZED-BED COMBUSTION 

Validation of simulation code by refuse incineration tests on ex- 

perimental pilot plan, 19:8534 (R;IT) 
FLUIDIZED-BED COMBUSTORS 

Clean Coal Il: PFBC Utility Demonstration Project: Annual re- 
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Evaluation and utilization of Illinois FBC residues for construc- 
tion materials: Final technical report, September 1, 
1991—August 31, 1992, 19:9527 (R;US) 

Granular-bed and ceramic candle filters in commercial plants: A 
comparison, 19:8725 (R;US) 

Impact of Advanced Turbine Systems on coal-based power 
plants, 19:8668 (R;US) 
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Metal wastage design guidelines for bubbling fluidized-bed com- 
bustors: Final report, 19:8087 (R;US) 
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Pulsed atmospheric fluidized bed combustion: Technical 
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Neutron Activation Analysis 


The use of FBC wastes in the reclamation of coal slurry solids: 
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The use of FBC wastes in the reclamation of coal slurry solids: 
Final technical report, September 1, 1991—December 31, 
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Technical note, 19:8093 (R;US) 

FLUIDS 
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Theoretical studies of solid-fluid phase equilibria: Final report, 
September 1, 1990—December 31, 1993, 19:10933 (R;US) 
FLUOR SOLVENT PROCESS 
See DESULFURIZATION 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORINE 
Reinterpretation of rate data for the reaction of CIF and Fo, 
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FLUORINE CHLORIDES 
See CHLORINE FLUORIDES 
FLUORINE FLUORIDES 
See FLUORINE 
FLUORS 
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FLUX (METALLURGY) 
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FLUX (NEUTRON) 
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FLY ASH 
Agglomeration 

Sonic Enhanced Ash Agglomeration and Sulfur Capture: Tech- 
nical progress report, July 1993-September 1993, 19:8088 
(R;US) 

Sonic enhanced ash agglomeration and sulfur capture: Technical 
progress report: January 1993—March 1993, 19:8064 (R;US) 

Air Pollution Control 

An innovative device to enhance jet pulse cleaning of ceramic 
candle filters, 19:8718 (RA;US) 

Ash deposit initiation in a simulated fouling regime, 19:8710 
(RA;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control, 19:8699 (RA;US) 

Ceramic filter for fine particulate control, 19:8706 (RA;US) 

Laboratory evaluation of additives for improved particle collec- 
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Particulate contro] and cohesive properties of fly ash, 19:8714 
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Pulse-jet baghouse performance improvement, 19:8705 (RA;US) 

Chemical Composition 

Continuing work on the fundamental mechanisms in flue gas 

conditioning, 19:8703 (RA;US) 
Deposition 

Ash deposit initiation in a simulated fouling regime, 19:8710 
(RA;US) 

Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 1, 18 May 1993— 
30 June 1993, 19:8102 (R;US) 

Kinetics and mechanisms of coal char combustion and carbon 
burnout, 19:8084 (RA;US) 

Predictive modelling of boiler fouling, 19:8659 (RA;US) 

Research on fundamental aspects of inorganic particle deposi- 
tion in coal-fired equipment, 19:8658 (RA;US) 

The fate of mineral matter during coal combustion, 19:8083 
(RA;US) 

Mechanical Properties 

Particulate control and cohesive properties of fly ash, 19:8714 
(RA;US) 

Neutron Activation Analysis 

Trace analysis of emissions from hospital incinerators, 19:9820 
(RA;CA) 
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FLY ASH 
Progress Report 


Progress Report 

Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 1, 18 May 1993— 
30 June 1993, 19:8102 (R;US) 

Sorptive Properties 

Use of solid waste for chemical stabilization: Adsorption 
isotherms and 'C solid-state NMR study of hazardous or- 
ganic compounds sorbed on coal fly ash, 19:8721 (R;US) 

Surface Properties 

Particulate control and cohesive properties of fly ash, 19:8714 
(RA;US) 

Waste Management 

Characterization of air toxic emissions from a laboratory-scale 
coal-fired combustor, 19:8702 (RA;US) 

Waste Product Utilization 
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R;US) 
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with fly ash, 19:8072 (R;SE) 

Western Research Institute quarterly technical progress report, 
July-September 1993, 19:8173 (R;US) 

FOAMS 

Thin-film forces in pseudoemulsion films, 19:8119 (R;US) 
FOKKER-PLANCK COEFFICIENTS 

See FOKKER-PLANCK EQUATION 
FOKKER-PLANCK EQUATION 

Fokker-Planck theory of electron cyclotron assisted startup and 

breakdown in Tokamaks, 19:11065 (R;FR) 
FOOD 
See also BREAD 
MEAT 
MILK 
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Concept study of high volume food irradiation with a pulsed 
power accelerator, 19:10517 (R;US) 

Consequences of the Chernobyl accident in Styria, 19:10396 
(R;AT;In German) 

Contamination of foodstuffs in Styria (Austria) by J-131 and Cs- 
137 (Austria.), 19:10404 (RA;AT;In German) 

Radiation Technology: Proceedings of the first National Confer- 
ence on Radiation Industry organized by Vietnam National 
Atomic Energy Commission and Execitive Committee of 
Hanoi, 19:10510 (R;VN;in Vietnamese) 

Radiation monitoring of imported food to Saudi Arabia after 
Chernobyl accident, 19:10509 (I;SA) 

Use of ionising radiation for food processing applications, 
19:10516 (R;IN) 

FOOD CHAINS 

A dose assessment for a U.S. nuclear test site — Bikini Atoll, 
19:10606 (R:US) 

Conversion and correction factors for historical measurements of 
iodine-131 in Hanford-area vegetation, 1945-1947: Hanford 
Environmental Dose Reconstruction Project, 19:10595 (R;US) 

FOODSTUFFS 
See FOOD 
FORCED CONVECTION 

Tropospheric radiative forcing of O3 for the 1994 IPCC report, 

19:10323 (R;US) 
FOREST LITTER 

Study of the bioavailability of radiocaesium following contamina- 

tion of the forest floor, 19:8826 (RA;XE) 
FORESTS 

A system approach to transport of radionuclides in forest 
ecosystems, 19:10349 (RA;XE) 

Analysis of the element content of rain water dropping from the top 
of spruces in a damaged forest, 19:10611 (R;DE;In German) 

Analysis on forest decline classification of the beech using air- 
bome multispectral scanner data, 19:10607 (R;DE;In German) 

Project catalogue for the Gaardsjoen covered catchment experi- 
ment, 19:10377 (R;SE) 

The radioecological consequences of the Kyshtym and Chernoby! 
radiation accidents for forest ecosystems, 19:10558 (RA;XE) 
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FORMALDEHYDE 
Selective methane oxidation over promoted oxide catalysts, 
19:8567 (R;US) 

FORMALIN 

See FORMALDEHYDE 
FORMALITH 

See FORMALDEHYDE 
FORMIC ALDEHYDE 

See FORMALDEHYDE 
FORMING (MATERIALS) 

See MATERIALS WORKING 
FORMOL 

See FORMALDEHYDE 
FORMYL RADICALS 

Spectroscopic and dynamical studies of highly energized small 
polyatomic molecules: Technical progress report, July 1, 
1992—October 31, 1993, 19:9891 (R;US) 

FOSSIL FUEL RESERVES 

See FOSSIL FUELS 

FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 

Clean coal technologies: Research, development, and demon- 
stration program plan, 19:9263 (R;US) 

Fossil energy biotechnology: A research needs assessment: Fi- 
nal report, 19:10491 (R;US) 

Monthly energy review, December 1993, 19:9261 (R;US) 

The necessity for nuclear power: The oxygen-CO, balance, 
19:9202 (IA;CA) 

FOSSIL-FUEL POWER PLANTS 
Air Heaters 

Combustion 2000: 
19:8685 (RA;US) 

Materials support for HITAF, 19:8662 (RA;US) 

Air Pollution 

An assessment of adult risks of paresthesia due to mercury 

from coal combustion, 19:10493 (R;US) 
Air Pollution Control 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, January-March 1991, 
19:8674 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, Aprit+-June 1990, 19:8671 
(R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, Aprit+-June 1991, 19:8675 
(R;US) 
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Quarterly technical progress report, October-December 
1990, 19:8673 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, July-September 1990, 
19:8672 (R;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, July 1— 
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1993-30 September 1993, 19:8732 (R;US) 

Integrated Dry NO,/SO2 Emissions Control System baseline 
SNCR test report, February 4—March 6, 1992, 19:8729 (R;US) 

Proof-of concept testing of the advanced NOXSO flue gas 
cleanup process: Final report, 19:8726 (R;US) 

Boilers 

Ash deposit initiation in a simulated fouling regime, 19:8710 
(RA;US) 

Combustion 2000 - low-emission boiler systems project Phase | 
- ABB's concept development, 19:8681 (RA;US) 

Concept selection for advanced low-emission coal fired boiler, 
19:8682 (RA;US) 


Burning coal in the twenty-first century, 





Development and testing of an industrial scale, coal-fired slag- 
ging combustion system, 19:8664 (RA;US) 

Engineering development of an advanced coal-fired low- 
emission boiler system, 19:8683 (RA;US) 

Predictive modelling of boiler fouling, 19:8659 (RA;US) 

Quantitative microstructural characterization of ash deposits 
from pulverized-coal-fired boilers, 19:8058 (RA;US) 

Recent progress in the use of synchrotron radiation for the anal- 
ysis of coal combustion products, 19:8709 (RA;US) 

Research on fundamental aspects of inorganic particle deposi- 
tion in coal-fired equipment, 19:8658 (RA;US) 

Technical support for combustion 2000 program, 19:8661 
(RA;US) 

Burners 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, January-March 1990, 
19:8670 (R;US) 

Advanced combustion system for industrial boilers: Quarterly 
technical progress report, August 1987—October 1987, 
19:8669 (R;US) 

Coal-Fired Gas Turbines 

High SO removal efficiency testing: Technical progress report, 

[1 July-30 September 1993], 19:8069 (R;US) 
Combustors 

Engineering development of advanced coal-fired low emission 

boiler systems, 19:8676 (R;US) 
Corrosion Resistant Alloys 

High-temperature corrosion in advanced combustion systems, 

19:8656 (R;US) 
Economizers 

Condensing economizers for small coal-fired equipment, 

19:8663 (RA;US) 
Electrostatic Precipitators 

Laboratory evaluation of additives for improved particle collec- 

tion in electrostatic precipitators, 19:8704 (RA;US) 
Emission 

Development of the Integrated Environmental Control Model: 
Quarterly progress report, [July-September 1993], 19:8731 
(R;US) 

Environmental Effects 

Modeling pollutants dispersion in surrounding places to thermo- 
electric power plants., 19:8734 (IA;MX;In Spanish) 

Travel to India for International Development (USAID) Advanced 
Energy Resources Development Project: Foreign trip report, 
January 26, 1992—February 13, 1992, 19:8720 (R;US) 

Environmental Impacts 

Study of environmental pollution around the thermoelectric 
power plants of Electricity Federal Commission (CFE)., 
19:8733 (IA;MX;In Spanish) 

Flue Gas 

A novel carbon-based process for flue gas cleanup, 19:8690 
(RA;US) 

A novel carbon-based process for flue-gas cleanup: Final re- 
port, 19:8730 (R;US) 

Advanced in-duct sorbent injection process for SO, control, 
19:8696 (RA;US) 

An integrated emissions control system for small-scale CWS 
furnaces, 19:8697 (RA;US) 

Biological capture of carbon dioxide from coal-derived flue gas, 
19:8701 (RA;US) 

Catalysts for the reduction of sulfur dioxide to elemental sulfur, 
19:8700 (RA;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control, 19:8699 (RA;US) 

Ceramic filter for fine particulate control, 19:8706 (RA;US) 

Conceptual design for fluidized bed copper oxide process, 
19:8689 (RA;US) 

Continuing work on the fundamental mechanisms in flue gas 
conditioning, 19:8703 (RA;US) 

Control of mercury emissions from coal-fired boilers, 19:8713 
(RA;US) 

Development of a flue gas desulfurization process using a novel 
regenerative HBr system, 19:8711 (RA;US) 


FOSSIL-FUEL POWER PLANTS 
Sorbent Injection Processes 


Development of advanced NO, control concepts for coal-fired 
utility boilers, 19:8698 (RA;US) 
Development of the integrated environmental control model, 
19:8695 (RA;US) 
Experimental artifacts encountered in studies of SO2/NO, re- 
moval at duct injection conditions, 19:8716 (RA;US) 
High SOz removal efficiency testing: Technical progress report, 
[1 July-30 September 1993], 19:8069 (R;US) 
High-efficiency SO2 removal testing, 19:8694 (RA;US) 
Hollow fiber contactors for simultaneous SO,/NO, removal, 
19:8691 (RA;US) 
IGR combined NO,/SO, control technology, 19:8692 (RA;US) 
Low temperature sulfur dioxide removal with solid sorbents in a 
fluidized bed absorber, 19:8717 (RA;US) 
Microbial reduction of sulfur dioxide and nitric oxide, 19:8708 
(RA;US) 
Modeling of NO removal by EDTA solutions, 19:8715 (RA;US) 
NOXSO's NO, recycle tests on a cyclone furnace, 19:8688 
(RA;US) 
Overview of recent research activities at EPRI’s high sulfur test 
center, 19:8693 (RA;US) 
Particulate control and cohesive properties of fly ash, 19:8714 
(RA;US) 
Plasma assisted NO, reduction, 19:8712 (RA;US) 
Proof-of-concept pilot test of the NOXSO flue gas treatment pro- 
cess, 19:8687 (RA;US) 
Pulse-jet baghouse performance improvement, 19:8705 (RA;US) 
Real-time analysis of air toxic metals in flue gas, 19:8707 (RA;US) 
Sulfur dioxide removal and recovery by a membrane process, 
19:8719 (RA;US) 
Tung flue gas desulfurization pilot plant, 19:8686 (RA;US) 
Fly Ash 
An innovative device to enhance jet pulse cleaning of ceramic 
candle filters, 19:8718 (RA;US) 
Ceramic filter for fine particulate control, 19:8706 (RA;US) 
Continuing work on the fundamental mechanisms in flue gas 
conditioning, 19:8703 (RA;US) 
Particulate control and cohesive properties of fly ash, 19:8714 
(RA;US) 
Pulse-jet baghouse performance improvement, 19:8705 (RA;US) 
Fuels 
Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical 
progress report No. 4, 19:7989 (R;US) 
Gas Turbines 
Feasibility study for an advanced coal-fired heat exchanger/gas 
turbine topping cycle for a high efficiency power plant, 
19:8660 (RA;US) 
Health Hazards 
An assessment of adult risks of paresthesia due to mercury 
from coal combustion, 19:10493 (R;US) 
Heat Exchangers 
Feasibility study for an advanced coal-fired heat exchanger/gas 
turbine topping cycle for a high efficiency power plant, 
19:8660 (RA;US) 
Predictive modelling of boiler fouling, 19:8659 (RA;US) 
Research on fundamental aspects of inorganic particle deposi- 
tion in coal-fired equipment, 19:8658 (RA;US) 
Heat Resisting Alloys 
High-temperature corrosion in advanced combustion systems, 
19:8656 (R;US) 
Materials Testing 
Corrosion performance of materials for advanced combustion 
systems, 19:8657 (R;US) 
Pollution Control Equipment 
Development of the Integrated Environmental Control Model: 
Quarterly progress report, [July-September 1993], 19:8731 


Integration of instrumentation for the evaluation of pollutants in 
stationary sources., 19:8735 (IA;MX;In Spanish) 
Sorbent Injection Processes 
Control of coal combustion SO2 and NO, emissions by in-boiler 
injection of CMA: Fourth quarterly project status report, 1 July 
1993-30 September 1993, 19:8732 (R;US) 
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FOSSIL-FUEL POWER PLANTS 
Thermal Efficiency 


Thermal Efficiency 

Engineering development of advanced coal-fired low emission 

boiler systems, 19:8676 (R;US) 
Thermodynamic Cycles 

Engineering development of advanced coal-fired low emission 

boiler systems, 19:8676 (R;US) 
Waste Management 

Characterization of air toxic emissions from a laboratory-scale 

coal-fired combustor, 19:8702 (RA;US) 
FOSSILS 

Reindeer in Sweden during the Late Palaeolithic and Early 
Mesolithic, 19:9833 (IA;DK) 

FOSTER WHEELER GASIFICATION PROCESS 

See COMBINED-CYCLE FW PROCESS 

FOUNDRIES 

Cupola melting of cast iron in iron foundries, 19:9529 (1;GB) 

Electricity consumption on coreless induction melting furnaces 
in iron foundries, 19:9561 (1;GB) 

Guidance notes for the efficient operation of coreless induction 
furnaces, 19:9528 (1;GB) 

Non-ferrous foundry industry, 19:9569 (1;GB) 

FOWL 

The effect of gamma irradiation on the digestibility of organic 

matter of poultry excreta (In vitro), 19:10498 (R;SY;In Arabic) 
FRACTIONATED IRRADIATION 
Radiobiological aspects of combined gamma-neutron therapy, 
19:10578 (IA;RU;in Russian) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 

Fracture detection, mapping, and analysis of naturally fractured 
gas reservoirs using seismic technology, 19:8145 (R;US) 

Integrated seismic study of naturally fractured tight gas reser- 
voirs, 19:8142 (R;US) 

Integrated seismic study of naturally fractured tight gas reser- 
voirs: Technical progress report, April 1, 1993—June 31, 1993, 
19:8143 (R;US) 

LBL/industry Heterogeneous Reservoir Performance Definition 
Project, 19:8113 (R;US) 

FRAGMENTATION 

A study of the beauty mesons oscillations by analysis of their 
time evolution with the Delphi detector at LEP, 19:10750 
(R;FR;In French) 

FRAGMENTS (FALLOUT) 

See FALLOUT 

FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 

1992 Annual report, 19:10781 (R;FR;In French) 

1992 provisional energy balance, 19:9184 (R;FR;In French) 

The hydrogen market in refining and petrochemicals in France, 
19:8491 (R;FR) 

The motor fuel consumption of automobiles in France, 19:8123 
(R;FR;In French) 

The motor fue! consumption of automobiles in France, 19:8122 
(R;FR;In French) 

Travel to France and Britain to evaluate their technical capabili- 
ties and recommend specific areas of work to complete TWRS 
mission: Foreign trip report, July 16-29, 1993, 19:8253 (R;US) 

Travel to France to obsene activities in radioactive waste man- 
agement and environmental restoration: Foreign trip report, 
June 28, 1991—July 5, 1991, 19:8251 (R;US) 

FRASCATI TOKAMAK 
See FT TOKAMAK 
FREE ELECTRON LASERS 

Advances in tunable powerful lasers: 
electron laser, 19:10037 (R;US) 

LFE-amplifier as a source of primary photons for photon collider, 
19:10111 (IA;RU;In Russian) 

Short-wave radiation in a free-electron laser based on the race- 
track microtron RM-100 of MSU NIlYaF, 19:10078 (R;RU;in 
Russian) 

Towards short wavelengths FELs workshop, 19:10032 (R;US) 


The advanced free- 
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Travel to attend the 15th International Free-electron Laser Con- 
ference: Foreign trip report, August 21—-September 1, 1993, 
19:10095 (R;US) 

Two-gigawatt burst-mode operation of the intense microwave 
prototype (IMP) free-electron laser (FEL) for the microwave 
tokamak experiment (MTX), 19:11291 (R;US) 

FREE RADICALS 
See RADICALS 
FRENCH ORGANIZATIONS 

Decree No. 93-940 of 16 July 1993 implementing Act No. 
91-1381 of 30 December 1991 on radioactive waste manage- 
ment, 19:8464 (I;FR;in French) 

Order of 20 August 1993 amending the Order of 2 November 
1976 setting up a Nuclear Safety and Radiation Protection In- 
stitute, 19:8463 (1;FR;In French) 

FRESH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 

FRIAMBIENT PROCESS 
See COAL LIQUEFACTION 
FRICTION FACTOR 

PIPE: Heat Transfer and Friction-Factor Methods Turbulent 
Flow Inside Pipes 3d Rough, 19:11346 (CM;US) 

RIBS: Turbulent Flow Inside Pipes with Two-Dimensional Rib 
Roughness, 19:11344 (CM;US) 

FRUIT (SEEDS) 

See SEEDS 

FRUIT FLIES 

See also CERATITIS CAPITATA 

Use of gamma radiation against Ceratitis capitata (Wied., 1824), 
Anastrepha Fraterculus (Wied., 1830) and Anastrepha Obli- 
qua (Macquart, 1835) (Diptera, Tephritidae) for disinfestation 
of mangoes for exportation, 19:10506 (|;BR;In Portuguese) 

FT TOKAMAK 

Broadband light collection system for ECE diagnostics on FTU 

tokamak, 19:11057 (R;IT) 
FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Modelling spacer grids convective and diffusive effects in LWR 
fuel assemblies with the three dimensional thermal-hydraulics 
code THYC, 19:8763 (R;FR) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 

Assuring the completeness of closure welds in CIRENE fuel ele- 
ments, 19:8748 (RA;CA) 

Behaviour of CANDU fuel during a high-temperature transient, 
19:8946 (RA;CA) 

Coating of Zircaloy sheaths with silica glass using the Sol-Gel 
technique for protection against oxidation, 19:9035 (IA;AR;In 
Spanish) 

Physical aspects of fuel cladding fracture in fusion reactors, 
19:9684 (IA;RU;In Russian) 

FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 
Air Pollution 

Different options for integrated coal gasification fuel cell power 
generation plants and their potential to reduce CO2 emis- 
sions, 19:9389 (RA;US) 

Capitalized Cost 

A model of the Capital Cost of a natural gas-fired fuel cell based 

Central Utilities Plant, 19:9460 (R;US) 
Cathodes 

Investigations into the superior oxygen reduction activity of plat- 

inum alloy phosphoric acid fuel cell catalysts, 19:9425 (RA;US) 
Cogeneration 

Biomass gasifier/MCFC plants — performance perspectives, 

19:9318 (RA;US) 
Commercialization 

Development of 5000kW-class & 1000kW-class PAFC plants, 
19:9424 (RA;US) 

Evolution toward a market responsive IMHEX® fuel cell prod- 
uct, 19:9286 (RA;US) 

Fuel cell demonstrations world-wide, 19:9301 (RA;US) 





IMHEX® fuel cell stack endurance testing and its relation to 
commercialization, 19:9397 (RA;US) 

On-site fuel cell plants in Europe, 19:9392 (RA;US) 

PAFC commercialization and recent progress of technology in 
Mitsubishi Electric, 19:9396 (RA;US) 

Phosphoric acid fuel cell activities in Fuji Electric for commer- 
cialization, 19:9459 (RA;US) 

Phosphoric acid fuel cell power plants in service - a report, 
19:9458 (RA;US) 

Plentiful platinum supply: Key to fuel cell commercialization, 
19:9412 (RA;US) 

Preparing for commercialization: The collaboration matures, 
19:9287 (RA:US) 

Progress on gas utilities’ PAFC commercialization, 19:9457 
(RA;US) 

Scale-up study of heat exchanger reformer for 5MW fuel cell 
plant, 19:9420 (RA;US) 

Strategic planning for molten carbonate fuel cell development 
and commercialization, 19:9288 (RA;US) 

“What if the grid were the backup?” Distributed fuel cell power 
and its implications for electric utilities, 19:9284 (RA;US) 


Competition 
Strategic planning for molten carbonate fuel cell development 
and commercialization, 19:9288 (RA;US) 


Computerized Simulation 

ASPEN PLUS™ studies of AFC co-generation systems, 19:9385 
(RA;US) 

ASPEN PLUS™ studies of MCFC co-generation systems, 
19:9384 (RA;US) 

Different options for integrated coal gasification fuel cell power 
generation plants and their potential to reduce CO. emis- 
sions, 19:9389 (RA;US) 

Performance evaluation of a H2/air PEM-FC system under vari- 
able load, 19:9411 (RA;US) 


Construction 
Development of 500kW class PAFC, 19:9395 (RA;US) 
The development of a proton exchange membrane fuel cell 
power system, 19:9410 (RA;US) 


Demonstration Programs 
PAFC/energy interface, 19:9519 (RA;US) 
Design 

A 25 kW SOFC generation system verification test, 19:9393 
(RA;US) 

Applications of fuel cells to surface ships, 19:9398 (RA;US) 

Development of 5000kW-class & 1000kW-class PAFC plants, 
19:9424 (RA;US) 

Development of 500kW class PAFC, 19:9395 (RA;US) 

Integration of carbonate fuel cells with advanced coal gasifica- 
tion systems, 19:9329 (RA;US) 

PAFC commercialization and recent progress of technology in 
Mitsubishi Electric, 19:9396 (RA;US) 

Testing of a multikWe SOFC power generation system, 
19:9429 (RA;US) 

The Canadian Defence Department's fuel cell centred subma- 
rine Air Independent Propulsion (AIP) development program, 
19:9402 (RA;US) 

The development of a proton exchange membrane fuel cell 
power system, 19:9410 (RA;US) 

Update on the world’s first 2-MW carbonate fuel cell demonstra- 
tion, 19:9347 (RA;US) 

Verification test of a 25kW class SOFC cogeneration system, 
19:9394 (RA;US) 

Westinghouse SOFC field unit experience - update, 19:9430 
(RA;US) 

Economic Analysis 

A model of the Capital Cost of a natural gas-fired fuel cell based 
Central Utilities Plant, 19:9460 (R;US) 

Economic feasibility analysis of distributed electric power gener- 
ation based upon the natural gas fired fuel cell: Draft and final 
progress report for the period May 1, 1993—July 31, 1993, 
19:9461 (R;US) 

Evaluating the cost effectiveness of distributed fuel cells: As- 
sessing high value applications, 19:9285 (RA;US) 


FUEL CELL POWER PLANTS 
Planning 


Molten carbonate fuel cell cogeneration plant in Sweden: A 
technical and economical feasibility study, 19:9289 (RA;US) 
Efficiency 
Ztek advanced Planar SOFC system for electric utility applica- 
tions, 19:9426 (RA;US) 
Electrocatalysts 
Investigations into the superior oxygen reduction activity of plat- 
inum alloy phosphoric acid fuel cell catalysts, 19:9425 (RA;US) 
Electrodes 
Plentiful platinum supply: Key to fuel cell commercialization, 
19:9412 (RA;US) 
Emission 
Carbon dioxide capture in fuel cell power systems, 19:9382 
(RA;US) 
Fabrication 
Phosphoric acid fuel cell power plants in service - a report, 
19:9458 (RA;US) 
Feasibility Studies 
Economic feasibility analysis of distributed electric power gener- 
ation based upon the natural gas fired fuel cell: Draft and final 
progress report for the period May 1, 1993—July 31, 1993, 
19:9461 (R;US) 
Molten carbonate fuel cell cogeneration plant in Sweden: A 
technical and economical feasibility study, 19:9289 (RA;US) 
Financing 
SCAQMD air quality goals and fuel cells, 19:9290 (RA;US) 
Forecasting 
Market opportunities today and tomorrow for fuel cell technolo- 
gies, 19:9283 (RA;US) 
Hydrogen Storage 
Multi-fuel reformer and hydrogen storage, 19:9413 (RA;US) 
interconnected Power Systems 
Simulation for fuel cell interconnection to utility grid, 19:9446 
(RA;US) 
Licensing Regulations 
Licensing and permitting considerations for a fuel cell project, 
19:9387 (RA;US) 
Manufacturing 
Phosphoric acid fuel cell activities in Fuji Electric for commer- 
cialization, 19:9459 (RA;US) 
Marketing Research 
Evolution toward a market responsive IMHEX® fuel cell prod- 
uct, 19:9286 (RA;US) 
Market opportunities today and tomorrow for fuel cell technolo- 
gies, 19:9283 (RA;US) 
Operation 
A 25 kW SOFC generation system verification test, 19:9393 
(RA;US) 
Goi 11 MW FC plant operation interim report, 19:9350 (RA;US) 
On-site fuel cell plants in Europe, 19:9392 (RA;US) 
Performance 
Biomass gasifier/MCFC plants — performance perspectives, 
19:9318 (RA;US) 
Configuration and performance of the indirect-fired fuel cell bot- 
tomed turbine cycle, 19:9462 (R;US) 
Performance Testing 
IMHEX® fuel cell stack endurance testing and its relation to 
commercialization, 19:9397 (RA;US) 
Performance evaluation of a H2/air PEM-FC system under vari- 
able load, 19:9411 (RA;US) 
Test results of a 100kW class MCFC system & control test plant, 
19:9380 (RA;US) 
Testing of a multi-kWe SOFC power generation system, 
19:9429 (RA;US) 
Verification test of a 25kW class SOFC cogeneration system, 
19:9394 (RA;US) 
Pilot Plants 
SCAQNMD air quality goals and fuel cells, 19:9290 (RA;US) 
Test results of a 100kW class MCFC system & control test plant, 
19:9380 (RA;US) 
Planning 
Strategic planning for molten carbonate fuel cell development 
and commercialization, 19:9288 (RA;US) 
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FUEL CELL POWER PLANTS 
Power Generation 


Power Generation 
Goi 11 MW FC plant operation interim report, 19:9350 (RA;US) 
Reformer Processes 
Hybrid combustor and heat exchange reformer for MCFC power 
generation system, 19:9419 (RA;US) 
Multi-fuel reformer and hydrogen storage, 19:9413 (RA;US) 
Scale-up study of heat exchanger reformer for SMW fuel cell 
plant, 19:9420 (RA;US) 
Rural Areas 
The ICAR/SAREC Indo-Swedish program for development of 
fuel cell power plants for rural electrification, 19:9338 (RA;US) 
Site Selection 
Considering a fuel cell project fueled by landfill gas, 19:9388 
(RA;US) 
Spatial Distribution 
Evaluating the cost effectiveness of distributed fuel cells: As- 
sessing high value applications, 19:9285 (RA;US) 
Specifications 
A 25 kW SOFC generation system verification test, 19:9393 
(RA;US) 
Steam Reformer Processes 
Development of an advanced steam reforming system for fuel 
cells, 19:9417 (RA;US) 
Fuel substitution characteristics in phosphoric acid fuel cells, 
19:9418 (RA;US) 
Systems Analysis 
Ztek advanced Planar SOFC system for electric utility applica- 
tions, 19:9426 (RA;US) 
Technology Assessment 
Fuel cells and their strategic importance: A case study of a 
technological breakthrough, 19:9445 (RA;US) 
Thermodynamics 
Different options for integrated coal gasification fuel cell power 
generation plants and their potential to reduce CO. emis- 
sions, 19:9389 (RA;US) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
ALKALINE ELECTROLYTE FUEL CELLS 
AMMONIA FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 
NATURAL GAS FUEL CELLS 
REGENERATIVE FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 
Anodes 
A novel anode system for the direct methanol fuel cell, 19:9442 
(RA;US) 
Catalysts 
Molecular structures for catalysis in PEM fuel cells, 19:9342 
(RA;US) 
Cost Estimation 
Energy, environmental and economic benefits resulting from the 
future commercialization of fuel cell vehicles in transportation, 
19:9381 (RA;US) 
Design 
Analysis of a direct methanol fuel cell using a solid polymer 
electrolyte membrane, 19:9414 (RA;US) 
Electrochemical engine system modeling and development, 
19:9352 (RA;US) 
Fuel cell propulsion: Ushering in a new age in automotive tech- 
nology, 19:9309 (RA;US) 
Fuel celV/battery hybrid power source for an urban transit bus, 
19:9311 (RA;US) 
Fuel cells for space, marine and defense applications, 19:9401 
(RA;US) 
Fuel cells for transportation — a global perspective, 19:9302 
(RA;US) 
Low cost membrane fuel cell for low power applications, 
19:9344 (RA;US) 
Proton exchange membrane (PEM) fuel cell system R&D for 
transportation applications, 19:9351 (RA;US) 
Electrocatalysts 
ESCA and SIMS study of methanol- and CO-species adsorbed 
on platinum, 19:9468 (R;SE) 
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Electrodes 

Advanced catalyst designs with thin membranes for PEMFC’s, 
19:9339 (RA;US) 

Electrochemical characteristics of carbon-supported Pt, Pt-Sn, 
Pt-Ru electrodes for the oxidation of methanol and formalde- 
hyde, 19:9361 (RA;US) 

The meniscus cell-experiments with partially immersed gas dif- 
fusion electrodes, 19:9375 (RA;US) 

Mass 
Fuel cells for transportation, 19:9354 (RA;US) 
Mathematical Models 

A performance model for aluminum-oxygen fuel cell systems, 

19:9403 (RA;US) 
Membranes 

Advanced catalyst designs with thin membranes for PEMFC’s, 

19:9339 (RA;US) 
Operation 

Analysis of the mechanism of electrochemical reactions occur- 

ing in a PEM fuel cell, 19:9341 (RA;US) 
Performance 

A performance model for aluminum-oxygen fuel cell systems, 
19:9403 (RA;US) 

Fuel cells for transportation, 19:9354 (RA;US) 

Performance Testing 

Low cost membrane fuel cell for low power applications, 

19:9344 (RA;US) 
Propulsion Systems 

Energy, environmental and economic benefits resulting from the 
future commercialization of fuel cell vehicles in transportation, 
19:9381 (RA;US) 

Opportunities for the development of fuel cell propulsion sys- 
tems for locomotives, 19:9355 (RA;US) 

Research Programs 

Analysis of a direct methanol fuel cell using a solid polymer 
electrolyte membrane, 19:9414 (RA;US) 

Electrochemical engine system modeling and development, 
19:9352 (RA;US) 

NEDO’s R&D program on proton exchange membrane fuei cell 
technology, 19:9391 (RA;US) 

Proton exchange membrane (PEM) fuel cell system R&D for 
transportation applications, 19:9351 (RA;US) 

Recent achievements in polymer electrolyte fuel cell R&D, 
19:9452 (RA;US) 

FUEL CHANNELS 

Automated vs. mechanized welding tooling, 19:8875 (IA;CA) 

Calandria tube replacement in CANDU reactors, 19:8857 (IA;CA) 

Effect of gas flow in the insulating annulus on fuel channel tem- 
peratures in a severe accident in a CANDU reactor, 19:8924 
(IA;CA) : 

Fuel channel maintenance future directions, 19:8878 (IA;CA) 

Operations planning for axial repositioning of fuel channel assem- 
blies in Bruce nuclear generating station 'A’, 19:8897 (IA;CA) 

Reduction of pressure tube/calandria tube contact conductance, 
19:8845 (R;CA) 

Rolled joint separation by shock heating, 19:8859 (IA;CA) 

The onset of subcooled nucleate boiling in nuclear fuel bundles, 
19:8928 (IA;CA) 

Thermal behaviour of CANDU fuel channel under steam flow 
conditions: An alternative solution, 19:8921 (IA;CA) 

Use of acoustic emission to locate the garter springs of a 
CANDU fuel channel, 19:8932 (IA;CA) 

FUEL CONSUMPTION 
A compa ison between model predictions and actual fuel use in 
Offices, 19:9484 (R;GB) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 

See also PLUTONIUM RECYCLE 

Nuclear power prospects up to 2020 in global energy context, 
19:8992 (R;FR) 

FUEL CYCLE CENTERS 

Is self-repayment of the nuclear fuel cycle plants profitable for 

national economy?, 19:9004 (IA;RU;In Russian) 





FUEL DISPERSION REACTORS 
Performance of CVD and CVR coated carbon-carbon in high 
temperature hydrogen, 19:8977 (R;US) 
Performance of CVR coatings for PBR fuels, 19:8976 (R;US) 
Small low mass advanced PBR’s for propulsion, 19:8978 (R;US) 
FUEL ECONOMY 
See FUEL CONSUMPTION 
FUEL ELEMENT CLUSTERS 
Assessing the mechanical performance of a fuel bundie: BEAM 
code description, 19:8843 (R;CA) 
Conceptual design for an irradiated fuels tomography facility, 
19:8933 (IA;CA) 
DASA: A software system for evaluating quality of fuel produc- 
tion, 19:8943 (RA;CA) 
Korean experience in fuel performance and burnup extension, 
19:8937 (RA;CA) 
Ontario Hydro high burnup power reactor fuel performance, 
19:8948 (RA;CA) 
Performance of end cap welds in 37-element CANDU fuel, 
19:8945 (RA;CA) 
Post irradiation examination of fuels of Madras Atomic Power 
Station, 19:8949 (RA;CA) 
The onset of subcooled nucleate boiling in nuclear fuel bundles, 
19:8928 (1A;CA) 
FUEL ELEMENT FAILURE 
A model to describe defected fuel behaviour for the ELESIM fuel 
performance code, 19:9037 (RA;CA) 
A semi-mechanistic approach to calculate the probability of fuel 
defects, 19:8842 (R;CA) 
Advances in CANDU fuel manufacturing in Argentina, 19:8939 
(RA;CA) 
Behaviour of Bruce NGS A fuel irradiated to a burnup of = 500 
MWh/kgU, 19:8844 (R;CA) 
Darlington NGS fuel damage investigation (Nuclear Generating 
Station.), 19:8908 (IA;CA) 
The integrity of CANDU fuel at extended burnups, 19:8956 
(RA;CA) 
FUEL ELEMENTS 
See also FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 
Analysis of fuel element to pressure tube contact using the 
MINI-SMARTT code, 19:8923 (IA;CA) 
Assessing the mechanical performance of a fuel bundle: BEAM 
code description, 19:8843 (R;CA) 
Circumferential drypatch spreading on fuel elements in the post- 
dryout heat transfer regime, 19:8929 (IA;CA) 
FEAST: A finite element code for estimating stresses in fuel ele- 
ments, 19:8915 (IA;CA) 
Fuel performance of DOE fuels in water storage, 19:8223 (R;US) 
Hydrogen content in as-manufactured fuel elements, 19:9036 
(RA;CA) 
FUEL FABRICATION PLANTS 
1991 annual report about radioactivity measurements per- 
formed by the independent measuring point for environmental 
monitoring of nuclear installations at Hanau-Wolfgang: Rou- 
tine procedure for specified normal operation and routine 
procedure for emergencies, 19:8191 (1;DE;lIn German) 
Indian programme for PHWR fuel production, 19:8938 (RA;CA) 
FUEL GAS 
See also INTERMEDIATE BTU GAS 
LOW BTU GAS 
NATURAL GAS 
Development of ceramic membrane reactors for high tempera- 
ture gas cleanup: Final report, 19:8002 (R;US) 
FUEL KERNELS 
See FUEL PARTICLES 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
Development of coal-based technologies for Department of De- 
fense facilities, 19:8086 (RA;US) 
Electric power monthly, January 1994, 19:9270 (R;US) 
Scoping study on fuel additives for oil-fired boilers, 19:9536 (1;GB) 
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FUEL PARTICLES 

See also COATED FUEL PARTICLES 

Analysis of Chernobyl fuel particles and their migration charac- 
teristics in water and soil, 19:8805 (RA;XE) 

FUEL PELLETS 

Preparation and characterization of SIMFUEL: Simulated 
CANDU high-burnup nuclear fuel, 19:8944 (RA;CA) 

Sol gel microsphere pelletisation of UO2 and UO2-PuQOz pellets 
of PHWR fuel specifications using internal gelation process, 
19:8942 (RA;CA) 

ThO, based fuels for PHWRs: Fabrication, characterization and 
test irradiation, 19:8955 (RA;CA) 

The manufacture, quality control and performance of KANUPP 
fuel, 19:8940 (RA;CA) 

FUEL PLATES 

Preparation of U-Si/U-Me (Me = Fe, Ni, Mn) aluminum- 
dispersion plate-type fuel (miniplates) for capsule irradiation, 
19:9040 (R;JP;in Japanese) 

FUEL RACKS 
Management of spent fuel elements by system ASECQ, auto- 
matic welding process, 19:9938 (1;AR;In Spanish) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 

Comparative analysis of the effectiveness of measures to pro- 
tect the public from radiation following the Kyshtym accident, 
19:8201 (RA;XE) 

Comparison of the countermeasures taken for the recovery of 
rural areas contaminated by radioactivity, 19:8204 (RA;XE) 

Measures (an their effectiveness) to improve the radioecological 
situation given the particular features of the contamination 
caused by the Kyshtym and Chernobyl accidents, 19:8203 
(RA;XE) 

Medical consequences of the Kyshtym radiation accident of 29 
September 1957, 19:8200 (RA;XE) 

One western perspective of the 1957 Soviet nuclear accident, 
19:8199 (RA;XE) 

The Kyshtym accident: causes, scale and radiation characteris- 
tics, 19:8198 (RA;XE) 

Ways of reducing the build-up of Sr-90 in crops in the Kyshtym 
accident zone, 19:8202 (RA;XE) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 
Control of the neutronic and thermohydraulic conditions of 
power ramps in an irradiation loop for PWR fuel rod, 19:9087 
(R;FR;In French) 
Removal of ruptured slug from tube No. 2562-H, 19:9092 (R;US) 
FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

An integrated emissions control system for small-scale CWS 
furnaces, 19:8697 (RA;US) 

CFBC evaluation of fuels processed from Illinois coals: Final 
technical report, September 1, 1991—August 31, 1992, 
19:8098 (R;US) 

Development and use of an apparatus to measure the dynamic 
surface properties of coal-water slurry fuels, 19:8044 (RA;US) 

Development of a coal water slurry fired commercial scale 
space heating system, 19:10028 (RA;US) 

Development of coal-based technologies for Department of De- 
fense facilities, 19:8086 (RA;US) 

Emissions R&D at GE/CRD coal-fueled diesel: Technology de- 
velopment methods for SO, and NO, removal from coal 
diesel exhaust, 19:9614 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical 
progress report No. 4, 19:7989 (R;US) 

Gasifier feed: Tailor-made from Illinois coals: Final technical re- 
port, September 1, 1991—December 31, 1992, 19:8021 (R;US) 
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Gasifier feed: Tailor-made from Illinois coals: Interim final tech- 
nical report, September 1, 1991—August 31, 1992, 19:8029 
(R;US) 

Industrial- and utility-scale coal-water fuel demonstration pro- 
jects, 19:8104 (R;US) 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal: Quarterly technical progress report No. 4, 
June 1—August 1993, 19:8103 (R;US) 

Simultaneous dewatering and reconstitution of fine coal using a 
screen-bowl centrifuge, 19:7972 (RA;US) 

Superciean coal-water slurry combustion testing in an oil-fired 
boiler, 19:8079 (RA;US) 

The physics of non-Newtonian liquid slurry atomization part 1: 
Atomizer characterization, 19:8043 (RA;US) 

Utilization of coal-water fuels in fire-tube boilers, 19:8080 (RA;US) 

FUEL SUBSTITUTION 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report twelve: 
Economic analysis of alternative uses for Alaskan North 
Slope natural gas, 19:9615 (R;US) 

Investigation of the technology development status of alternate 
fuel vehicles, 19:9618 (I;JP;in Japanese) 

Proceedings of the 1993 Windsor Workshop on Alternative Fu- 
els, 19:9612 (R;US) 

TCM exemptions to promote alternative-fuel vehicles: The 
good, the bad, and the ugly, 19:9515 (R;US) 

Technical analysis of alternative fueled vehicles, 19:9619 (I;JP) 

FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-CLADDING INTERACTIONS 

Interaction of molten aluminum cladding with U3Si. particles un- 
der transient conditions, 19:9041 (R;JP) 

Metallographic examination of a CANDU fuel bundle heated un- 
der severe accident conditions, 19:8914 (IA;CA) 

FUELS (NUCLEAR) 

See NUCLEAR FUELS 
FUELWOOD 

See WOOD FUELS 
FULHAM-SIMON-CARVES PROCESS 

See DESULFURIZATION 
FULLERENES 

Production of fullerenes with concentrated solar flux, 19:8621 
(R;US) 

Theoretical studies of zirconium and carbon clusters with molec- 
ular dynamics simulations, 19:9698 (R;US) 

FULVIC ACIDS 

Characterization and investigation of reactivity of humic sub- 
stances with radiotracer technique - summary of a study, 
19:9916 (RA;DE) 

FUMES 
See AEROSOLS 
FUNCTIONAL MODELS 
See also PILOT PLANTS 
SIMULATORS 

Engineering modelling: A contribution to the CommonKADS ili- 
brary, 19:11338 (R;NL) 

Integration of rapid prototyping into product development, 
19:9964 (R;US) 

FUNCTIONS 
See also EIGENFUNCTIONS 
EXCITATION FUNCTIONS 
GREEN FUNCTION 
LAGRANGIAN FUNCTION 
TRANSFER FUNCTIONS 
SLATEC4.1: Mathematical Subprogram Library, 
(CM;US) 

FUNDAMENTAL PARTICLES 

See ELEMENTARY PARTICLES 
FURNACE OIL 

See HEATING OILS 
FURNACES 

See also BLAST FURNACES 

ELECTRON BEAM FURNACES 
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Dual-fuel regenerative burners on a large re-heating furnace: A 
demonstration at Rotherham Engineering Steels, 19:9556 
(1;GB) 

Integral bed burners on a continuous heat treatment furnace: A 
demonstration at British Steel Stainless Steel Shepcote Lane 
Works, 19:9551 (1;GB) 

FUSED SALTS 

See MOLTEN SALTS 
FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION (WELDING) 

See WELDING 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION FUELS 

See THERMONUCLEAR FUELS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
FW-STOIC PROCESS 

See COAL GASIFICATION 
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G VALUE 
The temperature dependence of g-values for aqueous solutions 
irradiated with a 23 MeV *H* beam, 19:9892 (R;CA) 
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Practical decommissioning experience with nuclear installations 
in the European Community, 19:9135 (R;XE) 
GADOLINIUM ALLOYS 
Hyperfine interaction for tin-119 impurity atoms in GdGa, _,Sn, 
(x=0.01; 0.02 and 0.04) intermetallic compounds, 19:10949 
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GADOLINIUM ISOTOPES 
Superdeformation in '4+:'45-146Gqd and development of a cap- 
suled Ge detector, 19:10800 (R;DE;In German) 
GALLIUM ALLOYS 
Hyperfine interaction for tin-119 impurity atoms in GdGa, _,Snx 
(x=0.01; 0.02 and 0.04) intermetallic compounds, 19:10949 
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ECR plasma synthesis of silicon nitride films on GaAs and InSb, 
19:9746 (R;US) 
High-performance GaAs/AlGaAs optical phase modulators for 
microwave/photonic integrated circuits, 19:10046 (R;US) 
Incoherent imaging by z-contrast stem: Towards 1A resolution, 
19:9761 (R;US) 
lon damage studies in GaAs/Alp ¢Gap,4As/GaAs heterostruc- 
tures, 19:9756 (R;US) 
Long-range effect in GaAs and InP semiisolated semiconduc- 
tors under argon ion irradiation, 19:11000 (IA;RU;In Russian) 
Nonlinear optics response of semiconductor quantum wells un- 
der high magnetic fields, 19:11022 (R;US) 
Response of GaAs charge storage devices to transient ionizing 
radiation, 19:9798 (R;US) 
Structural characterization of semiconductor heterostructures by 
atomic resolution Z-contrast imaging at 300kV, 19:9762 (R;US) 
The effects of amorphous layer regrowth on carbon activation in 
GaAs and InP, 19:9783 (R;US) 
The growth of inAsSb/inGaAs strained-layer superlattices by 
metal-organic chemical vapor deposition, 19:9791 (R;US) 
Ultra-smooth dry etching of GaAs using a hydrogen plasma pre- 
treatment, 19:9794 (R;US) 
GAMMA 10 DEVICES 
Study of imaging for x-ray and spectroscopic diagnostics in the 
tandem mirror GAMMA 10, 19:11105 (RA;XA) 
X-ray tomography and potential studies in GAMMA 10, 
19:11106 (RA;XA) 





GAMMA DETECTION 

A contribution to the test software for the VXI electronic cards of 
the Eurogam multidetector in a Unix/VXWorks distributed en- 
vironment, 19:10155 (R;FR;in French) 

GAMMA DOSIMETRY 

High-dose dosimetry system of the Irradiation Centre, 19:8481 

(RA;VN;In Vietnamese) 
GAMMA RADIATION 

Calculation method for gamma-dose rates from spherical puffs, 
19:10320 (R;DK) 

Comparative analysis of radiation injuries of dogs exposed to 
gamma-neutron irradiation with neutron energy of 0.37 and 
1.2 MeV, 19:10581 (IA;RU;In Russian) 

Gamma radiation use as a quarantine treatment for Ceratitis 
capitata (Wied., 1824) and Anastrepha fraterculus (Wied., 
1830) in papaya fruits (Carica papaya, Linnaeus), cultivar 
sunrise solo, 19:10502 (I;BR;In Portuguese) 

Peculiarity of Moessbauer gamma-quantum non-threshhold 
channeling in crystals, 19:10991 (IA;RU;In Russian) 

GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTROMETERS 

Development of a gamma spectrometry system for in-situ mea- 

surement of radioactivity within piping, 19:9056 (IA;CA) 
GAMMA SPECTROSCOPY 

Direct continuous multichannel yspectrometric measurements- 
one of the main methods for control and study of radioactive 
environmental pollution, 19:8808 (RA;XE) 

Travel to Switzerland and Italy to attend a conference on Cap- 
ture Gamma-Ray Spectroscopy and workshop in Nuclear 
Physics: Foreign trip report, September 18—-September 30, 
1993, 19:10195 (R;US) 

GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 

Operation and machine studies, 19:10069 (R;FR;In French) 

The LIONS code (version 1.0), 19:10070 (R;FR;In French) 

The development of heavy-ion research at GANIL, 19:10113 
(IA;RU) 

GAS COOLANTS 

See GASES 

GAS CYLINDERS 
Characterization of the internal surfaces of two emptied 30A 
UFg¢ storage cylinders, 19:8219 (R;US) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FUELS 

See also FUEL GAS 

Modeling of turbulent combustion including NO, chemistry: Mod- 
eling and reburning. Final report 1991-1993, 19:9925 (R;DK) 

GAS GENERATORS 

Environmental report for the Gasification Product Improvement 

Facility (GPIF), 19:8006 (R;US) 
GAS HYDRATES 

Gas hydrate detection and mapping on the US east coast, 

19:8140 (R;US) 
GAS INJECTION 

An experimental study of tracers for labelling of injection gas in 

oil reservoirs, 19:8120 (R;NO) 
GAS LASERS 

See also CARBON DIOXIDE LASERS 

DOE reactor-pumped laser program, 19:9162 (R;US) 

Space debris removal using a high-power ground-based laser, 
19:10045 (R;US) 

GAS METAL-ARC WELDING 

See also GAS TUNGSTEN-ARC WELDING 

Television system for automatic control of electrode position dur- 
ing argon arc welding of large-sized components, 19:9944 
(IA;RU;In Russian) 

GAS TUNGSTEN-ARC WELDING 
Automated vs. mechanized welding tooling, 19:8875 (IA;CA) 
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Design and investigation of the system for automatic control of 
tungsten electrode position during perimetric welding of out- 
of-round articles, 19:9697 (IA;RU;In Russian) 

GAS TURBINE ENGINES 

Engine technology for gasification, 19:8531 (IA;GB) 

Thermochemical processing of biofuels workshop questions and 
discussion following afternoon session, 19:8514 (IA;GB) 

Travel to Japan to examine the character of ceramic materials 
used in gas turbine engines: Foreign trip report, October 30— 
November 13, 1993, 19:9606 (R;US) 

GAS TURBINES 

See also COAL-FIRED GAS TURBINES 

Advanced Gas Turbine Systems Research: Technical progress 
report, April 1, 1993—June 30, 1993, 19:8667 (R;US) 

Development of advanced gas turbine systems, 19:8665 (R;US) 

Feasibility study for an advanced coal-fired heat exchanger/gas 
turbine topping cycle for a high efficiency power plant, 
19:8660 (RA;US) 

Impact of Advanced Turbine Systems on coal-based power 
plants, 19:8668 (R;US) 

Impact study on the use of biomass-derived fuels in gas tur- 
bines for power generation, 19:8529 (R;US) 

Streamwise vorticity in a turbine rotor with conical end walls, 
19:9993 (R;DE;In German) 

GAS WELLS 
See NATURAL GAS WELLS 


GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

Modelling gas generation in radioactive waste repositories, 
19:8226 (R;GB) 

Water vapor adsorption and pore microstructure in the charac- 
terization of activated carbon for gaseous effluent filters for 
the nuclear industry, 19:10293 (I;AR;In English, Spanish) 

GASES 

See also AIR 

COAL GAS 
EXHAUST GASES 
FUEL GAS 
RARE GASES 
SYNTHESIS GAS 
VAPORS 

1992 report on the next generation ultra clean technology for 
advanced microfabrication, 19:9771 (R;JP;ln Japanese) 

A mechanistic study of molecular sieving inorganic membranes 
for gas separations: Final report, [August 1, 1992—July 31, 
1993], 19:9810 (R;US) 

GASIFICATION 

See also COAL GASIFICATION 

Downdraft gasifiers under 200kWe, 19:8518 (R;GB) 
GASOHOL 

Fuel cycle evaluations of biomass-ethanol and reformulated 
gasoline: Volume 1, 19:8546 (R;US) 

GASOLINE 

Gasoline from natural gas by sulfur processing: Quarterly 
progress report, June—September 1993, 19:8568 (R;US) 

TEM investigations of microstructures of combustion aerosols, 
19:10305 (R;DE;in German) 

The motor fuel consumption of automobiles in France, 19:8122 
(R;FR;In French) 

The motor fuel consumption of automobiles in France, 19:8123 
(R;FR;In French) 

GASOLINE ENGINES 

See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 

See MOLLUSCS 


GASTROINTESTINAL TRACT 
Comparative analysis of clinical peculiarities of radiation 
disease in dogs and monkeys induced by gamma-neutron ra- 
diation, 19:10579 (IA;RU;in Russian) 
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GAUGE INVARIANCE 
Higher derivatives in gauge transformations, 19:10681 (R;RU;In 
Russian) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GE SEMICONDUCTOR DETECTORS 

Measurement of the Thallium 208 and Bismuth 214 radiopurities 
of a molybdenum foil with the NEMO detector, 19:10183 
(R;FR;In French) 

GELS 

Improved techniques for fluid diversion in oil recovery: First an- 

nual report, 19:8116 (R;US) 
GENERAL CIRCULATION MODELS 
The validation of ocean surface heat fluxes in AMIP, 19:10324 
(R;US) 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENERATORS (VAPOR) 
See VAPOR GENERATORS 
GENETIC MAPPING 

Alu repeats as markers for human population genetics, 
19:10455 (R;US) 

An object model for genome information at all levels of resolu- 
tion, 19:10451 (R;US) 

GENETIC RADIATION EFFECTS 

Genetic risks of ionizing radiation: 1988 UNSCEAR estimates 
and future perspectives, 19:10526 (RA;CA) 

Opening address, 19:10523 (RA;CA) 

Overview and summary remarks, 19:10529 (RA;CA) 

Summary of the BEIR V committee's estimates of genetic risks, 
19:10525 (RA;CA) 

GENETICALLY SIGNIFICANT DOSE 

An estimate of the doubling dose of ionizing radiation for hu- 

mans, 19:10527 (RA;CA) 
GENETICS 

ELSI Bibliography: Ethical legal and social implications of the 
Human Genome Project, 19:10452 (R;US) 

Travel to France to participate in a workshop on “Artificial 
Intelligence and Genome”: Foreign trip report, August 28— 
September 3, 1993, 19:10454 (R;US) 

GENTILLY-2 REACTOR 

Annual report of the AECB on the Gentilly 2 nuclear generating 
station for 1991, 19:8852 (R;CA;In French) 

Computerized maintenance management system, 
(IA;CA) 

GEOLOGIC FAULTS 

Post-glacial faulting in the Lansjaerv area, Northern Sweden. 
Comments from the expert group on a field visit at the Molber- 
get post-glacial fault area, 1991, 19:10408 (R;SE) 

GEOLOGIC FRACTURES 

See also GEOLOGIC FAULTS 

Fracture detection, mapping, and analysis of naturally fractured 
gas reservoirs using seismic technology, 19:8145 (R;US) 

Integrated seismic study of naturally fractured tight gas reser- 
voirs, 19:8142 (R;US) 

GEOTHERMAL HEATING 

Geothermal direct-heat utilization assistance: Quarterly project 

progress report, October-December 1993, 19:8629 (R;US) 
GEOTHERMAL WELLS 

Technical support for geopressured-geothermal well activities in 
Louisiana: Final report, 1 January 1992-31 December 1993, 
19:8626 (R;US) 

GERMAN DEMOCRATIC REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN DR ORGANIZATIONS 

See GERMAN FR ORGANIZATIONS 
GERMAN FEDERAL REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 

See also KERNFORSCHUNGSZENTRUM KARLSRUHE 

1992 annual report of the Lower Saxony Institute of Radioecol- 
ogy at Hannover University, 19:11301 (1;DE;In German) 


GKSS scientific and technical reports 1992, 19:10257 (1;DE;In 
German) 
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Hahn-Meitner-institute. Annual report 1991, 19:11300 (I;DE;In 
German) 

Institute of Bioinorganic and Radiopharmaceutical Chemistry. 
Annual report 1992, 19:9896 (1;DE) 

Institute of Radiochemistry. Annual report 1992, 19:11299 (R;DE) 

GERMANIUM 

Investigation of SiGe/Si heterostructures by capacitive methods 
and Hall effect, 19:9778 (R;DE;In German) 

Oriented Si and Ge nanocrystals formed in AlzO3 by ion implan- 
tation and annealing, 19:9759 (R;US) 

GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANIUM SILICIDES 

Stability and precipitation kinetics in Si;_yCy/Si and 
Si;_,~yGe,Cy/Si heterostructures prepared by solid phase 
epitaxy, 19:9790 (R;US) 

GERMANY 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GINNA-1 REACTOR 

Employing an external contractor for a large reactor task, 
19:8772 (IA;CA) 

GLASS 

Analytical study plan: Shielded Cells batch 1 campaign; Revi- 
sion 1, 19:8367 (R;US) 

Glass mixing theory and tracer study results from the SF-10 run, 
19:8262 (R;US) 

In-situ TEM crystallization of anorthite-glass films on a-AlzOz3, 
19:9760 (R;US) 

Optical studies of dynamical processes in disordered systems: 
[Annual] progress report, 19:9768 (R;US) 

Production and remediation of low-sludge, simulated Purex 
waste glasses, 1: Effects of sludge oxide additions on melter 
operation, 19:8373 (R;US) 

Some radiation effects in glasses, 19:9772 (RA;VN;In Viet- 
namese) 

The influence of waste variability on the properties and phase 
stability of the West Valley reference glass, 19:8260 (R;US) 

Waste glass weathering, 19:8235 (R;US) 

GLASS INDUSTRY 

Nordic pot furnace project: 
Swedish) 

The glass container industry, 19:9565 (|;GB) 

GLASS MELTERS 
See CERAMIC MELTERS 
GLIOMAS 
6 MeV neutrons in combined treatment of cerebral gliomas, 
19:10479 (IA;RU;In Russian) 

GLOBAL CLIMATE CHANGE 

See CLIMATIC CHANGE 
GLOBAL FALLOUT 

Chernobyl source term estimation, 19:8792 (RA;XE) 
GLOBAL WARMING 

See GREENHOUSE EFFECT 
GLUONS 

Hadrons and glue at a Tau-Charm Factory, 19:10705 (R;GB) 

Two-jet hadroproduction as a measure of the gluon at small x, 
19:10778 (R;GB) 

GOBAR GAS 
See INTERMEDIATE BTU GAS 
METHANE 


Field testing, 19:8172 (R;DK;iIn 


GOLD 


Stability of electrical contact films from high-T.-superconducting 
thin films investigated by intrinsic stress measurement: Final 
report, 19:9774 (R;DE;In German) 

GOLD 197 REACTIONS 

Azimutal anisotropic particle emission in relativistic heavy-ion 
collisions, 19:10840 (R;DE;In German) 

Dynamics of the multifragmentation, 19:10833 (R;DE;In German) 
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Fragment production and collective Behaviour in central 1°” Au + 
{197}Au reactions at E/A = 100 MeV to 800 MeV, 19:10837 
(R;DE;in German) 

Mass dependence of the meson production in the systems 
86Kr4tZr and 197Au+'97Au at E,,,=1 GeV/u, 19:10842 
(R;DE;In German) 

Studies on the pion production in relativistic heavy-ion reactions 
of symmetric mass systems, 19:10844 (R;DE;In German) 

GOLD 197 TARGET 

Fragment production and collective Behaviour in central 197Au + 
{197}Au reactions at E/A = 100 MeV to 800 MeV, 19:10837 
(R;DE;In German) 

Mass dependence of the meson production in the systems 
86Kr4"8tZr and '97Au+'®7Au at E,.n=1 GeV/u, 19:10842 
(R;DE;In German) 

Partitioning of the excitation energy on the fragments from 
nucleus-nucleus collisions of 5'V and '97Au at the Coulomb 
barrier, 19:10841 (R;DE;In German) 

Radiochemical studies on the neutron- and proton-induced ’Be 
emission at energies up to 100 MeV, 19:10879 (R;DE) 

Studies on the pion production in relativistic heavy-ion reactions 
of symmetric mass systems, 19:10844 (R;DE;In German) 

GOLD IONS 

Colloidal Au nanoclusters formed in fused silica by MeV ion im- 

plantation and annealing, 19:10965 (R;US) 
GORLEBEN SALT DOME 

Experimental studies of the migration of selected radionuclides 
in the caprock of the Gorleben repository, experimental pro- 
gram IV, 19:8284 (R;DE;In German) 

GOVERNMENT BUILDINGS 
The live test demonstration (LTD) of lighting retrofit technologies 
at the DOE Forrestal Building, 19:9508 (R;US) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
The great debate, 19:8998 


Ontario’s demand supply plan: 
(IA;CA) 
GRAIN ALCOHOL 
See ETHANOL 


GRAIN SIZE 
On the prediction of HAZ grain size using Monte Carlo simula- 
tion, 19:9640 (R;US) 
GRAINS (CEREAL) 
See CEREALS 
SEEDS 
GRAMINEAE 

See also CEREALS 

The potential of Spartina and other perennial species as energy 
crops, 19:8498 (IA;GB) 

GRANODIORITES 

Batch testing with integrated analysis - interaction between lead 

ions and granodiorite, 19:9817 (RA;DE) 
GRANULAR MATERIALS 

Confined, granular flows induced by identical, parallel, vibrating 
boundaries: Quarterly progress report, January 1, 1993— 
March 31, 1993, 19:11336 (R;US) 

Nuclear magnetic resonance studies of granular flows: Techni- 
cal progress report, quarter ending 09/30/93, 19:9995 (R;US) 

Numerical study of the flow of granular materials down an inclined 
plane using a model based on a kinetic theory approach: Quar- 
terly report, July 1, 1998—September 30, 1993, 19:9994 (R;US) 

GRAPHITE 

Influence of deuterium ion irradiation on surface topography of 
graphite, 19:9776 (IA;RU;In Russian) 

Measurement of gas permeability of graphite plates for fuel cell 
stacks, 19:9379 (RA;US) 

Participation in a management meeting under Annex 3 
(Graphite) of the US Department of Energy — Japan Atomic 
Energy Research Institute Collaborative Agreement on High- 
Temperature Gas-Cooled Reactor Development: Foreign trip 
report, August 28—September 3, 1993, 19:8841 (R;US) 

GRAPHITE MODERATOR 

See GRAPHITE 


GROUND WATER 
Contamination 


GRASS 

See GRAMINEAE 
GRASSLANDS 

See RANGELANDS 
GRAVICHEM PROCESS 

See DESULFURIZATION 
GRAVITATION 

The Lobachevsky geometry and the Newton gravity theory, 
19:10634 (R;RU;In Russian) 

GRAVITATIONAL FIELDS 

Gravitational theory with the dynamical affine connection, 
19:10679 (R;RU) 

Gravitational theory with the local quadratic Lagrangian, 
19:10678 (R;RU) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See USA 
GREAT PLAINS 
See USA 
GREEN FUNCTION 

Gauge dependent part of the two-point Green’s function of the 

gluon field, 19:10680 (R;RU) 
GREEN RIVER FORMATION 

Geohydrologic feasibility study of the greater Green River Basin 
for the potential applicability of Jack W. Mcintyre’s patented 
tool, 19:8148 (R;US) 

GREENHOUSE EFFECT 

Radiation and clouds: Sub-programme of the BMFT greenhouse 
research programme. Short reports submitted for judgement in 
Leipzig on February 17-19, 1992, 19:10288 (R;DE;In German) 

The reduction of the global CO. emission to one fifth, the 
BATHEN-approach and the CROCUS-formulation, 19:9191 
(R;DE) 

Travel to the Netherlands to visit RIVM, the National Institute for 
Public Health and Environmental Protection: Foreign trip re- 
port, September 4, 1993—October 17, 1993, 19:9523 (R;US) 

GREENHOUSE GASES 

Emissions of greenhouse gases from the use of transportation 
fuels and electricity: Volume 2: Appendixes A-S, 19:10262 
(R;US) 

Full fuel chains and the basket of greenhouse gases: Integrated 
analysis of options to reduce greenhouse gas emissions re- 
lated to energy use in the Netherlands, 19:9199 (R;NL) 

GREENLAND 

Radar observation of an Arctic polynya under summer condi- 

tions, 19:10424 (R;US) 
GREIFSWALD-1 REACTOR 
Practical decommissioning experience with nuclear installations 
in the European Community, 19:9135 (R;XE) 
GRILLO PROCESS 
See DESULFURIZATION 
GRINDING MACHINES 
A comparison of the dynamic stiffness of the Goldcrown GC-500 
grinding machine for three slide designs, 19:9582 (R;US) 
GROSSWELZHEIM HDR REACTOR 
See HDR REACTOR 
GROUND DISPOSAL 

Field study of disposed wastes from advanced coal processes: 
Quarterly progress report, July-September 1993, 19:8061 
(R;US) 

GROUND WATER 
Chemical Analysis 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Second quarter 1993, 19:8386 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program: 
First quarter 1993, Volume 2, 19:8277 (R;US) 

Colloids 

Analysis of waters from the Oklo reactor area: preliminary re- 
sults on the content of organic substances and colloids, 
19:10357 (RA;XE) 

Contamination 

Feasibility study report for the 200-BP-1 operable unit: Revision 

1, 19:8399 (R;US) 
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GROUND WATER 
Contamination 


Groundwater impact assessment report for the 1325-N Liquid 
Waste Disposal Facility, 19:9114 (R;US) 
Groundwater impact assessment report for the 216-S-26 Crib, 
200 West Area, 19:8355 (R;US) 
Mixed Waste Management Facility groundwater monitoring re- 
port: Third quarter 1993, 19:8378 (R;US) 
Paducah Gaseous Diffusion Plant proposed pilot pump-and- 
treat project: Final report, 19:8415 (R;US) 
Savannah River Site DNAPL technical program plan, 19:8379 
(R;US) 
UMTRA project water sampling and analysis plan, Durango, 
Colorado, 19:8245 (R;US) 
Decontamination 
Electrochemical iron generation: The ideal process for simulta- 
neous removal of heavy metals from contaminated 
groundwater, 19:10333 (R;US) 
Flow Models 
A first attempt at modelling groundwater flow and mass trans- 
port in the far field, 19:10358 (RA;XE) 
Oklo stable isotopes, 19:10359 (RA;XE) 
Fluid Flow 
Geohydrologic evaluation for the 200 Area Effluent Treatment 
Facility State-Approved Land Disposal Site: Addendum to 
WAC 173-240 Engineering Report, 19:8359 (R;US) 
Geochemistry 
Far field hydrogeochemistry in the Oklo reactor area (Gabon), 
19:10356 (RA;XE) 
Isotope Ratio 
Isotope geochemistry of sulfur in forest soils and in new ground- 
water below forest soils, 19:10367 (R;DE;In German) 
Oklo stable isotopes, 19:10359 (RA;XE) 
Liquid Flow 
HY DRASTAR - a code for stochastic simulation of groundwater 
flow, 19:11371 (R;SE) 
Meetings 
Transport and mass exchange processes in sand and gravel 
aquifers (v.1): Field and modelling studies, 19:10328 (R;CA) 
Monitoring 
A case study of optimization in the decision process: Siting 
groundwater monitoring wells, 19:10386 (R;US) 
A quantitative method for groundwater surveillance monitoring 
network design at the Hanford Site, 19:10390 (R;US) 
Comprehensive Baseline Environmental Audit of the Inhalation 
Toxicology Research Institute, Albuquerque, New Mexico, 
19:10337 (R:US) 
Environmental Protection Department's well inventory (through 
the second quarter of 1993), 19:10345 (R;US) 
F- and H-area Sewage Sludge Application Sites: Groundwater 
monitoring report: Second quarter 1993, 19:10417 (R;US) 
F-Area Acid/Caustic Basin groundwater monitoring report: Third 
quarter 1993, 19:10418 (R;US) 
Fiscal year 1993 monitoring well installation program, Y-12 
Plant, Oak Ridge, Tennessee, 19:10421 (R;US) 
Fiscal year 1993 well plugging and abandonment program, Y-12 
Plant, Oak Ridge, Tennessee, 19:10422 (R;US) 
Grand Junction Projects Office site environmental report for cal- 
endar year 1992, 19:8394 (R;US) 
H-Area Acid/Caustic Basin groundwater monitoring report: Sec- 
ond quarter 1993, 19:10415 (R;US) 
H-Area Acid/Caustic Basin groundwater monitoring report: Third 
quarter 1993, 19:10419 (R;US) 
Hanford wells, 19:10389 (R;US) 
Mixed Waste Management Facility groundwater monitoring re- 
port: Third quarter 1993, 19:8378 (R;US) 
Monticello Mill Tailings Site environmental report for calendar 
year 1992, 19:8393 (R;US) 
P-Area Acid/Caustic Basin groundwater monitoring report: Third 
quarter 1993, 19:10420 (R;US) 
Quarterly report of RCRA groundwater monitoring data for pe- 
riod April 1, 1993 through June 30, 1993, 19:10343 (R;US) 
The Savannah River Site’s Groundwater Monitoring Program: 
First quarter 1993, Volume 1, 19:8276 (R;US) 
The Savannah River Site’s Groundwater Monitoring Program: 
First quarter 1993, Volume 2, 19:8277 (R;US) 
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Multi-Parameter Analysis 
The Savannah River Site’s Groundwater Monitoring Program: 
First quarter 1993, Volume 1, 19:8276 (R;US) 
Organic Matter 
Analysis of waters from the Oklo reactor area: preliminary re- 
sults on the content of organic substances and colloids, 
19:10357 (RA;XE) 
Radionuclide Migration 
Data collection for groundwater study, 19:10363 (R;US) 


Far field hydrogeochemistry in the Oklo reactor area (Gabon), 
19:10356 (RA;XE) 

RnsD: A finite element code for simulating gas flow and radon 
transport in variably saturated, nonisothermal porous media: 
User's manual, Version 1.0, 19:10393 (R;US) 

Remedial Action 

Analytical laboratory management strategy for environmental 
remediation at the Fernald Environmental Management 
Project: A model for other DOE sites, 19:8407 (R;US) 

Laboratory evaluation of the in situ chemical treatment ap- 
proach to soil and groundwater remediation, 19:10411 (R;US) 

Management and disposition of off-site laboratory-generated 
mixed/low level waste, 19:8279 (R;US) 

Optimal groundwater remediation using artificial neural net- 
works and the genetic algorithm, 19:10410 (R;US) 

Paducah Gaseous Diffusion Plant proposed pilot pump-and- 
treat project: Final report, 19:8415 (R;US) 

Revised corrective action plan for underground storage tank 
2331-U at the Building 9201-1 Site, 19:8138 (R;US) 

Soils and groundwater cleanup at Fernald: A status update on 
Operable Unit No. 5, 19:8410 (R;US) 

The role of Materials Control and Accountability (MC&A) in re- 
mediation of a DOE facility, 19:8409 (R;US) 

Rock-Fluid Interactions 

A first attempt at modelling groundwater flow and mass trans- 

port in the far field, 19:10358 (RA;XE) 
Sampling 

Improvement of colloid sampling techniques in groundwater and 
actinide characterisation of the groundwater systems at Gor- 
leben (FRG) and El Berrocal (E), 19:10327 (R;GB) 

UMTRA project water sampling and analysis plan, Durango, 
Colorado, 19:8245 (R;US) 

Tracer Techniques 

Transport and mass exchange processes in sand and gravel 

aquifers (v.1): Field and modelling studies, 19:10328 (R;CA) 
Water Quality 

F-Area/Caustic Basin Groundwater Monitoring Report: Second 

quarter 1993, 19:10416 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 


GROUTING 
Radiolytic and thermal generation of gases from Hanford grout 
samples, 19:8233 (R;US) 
GS PROCESS 
See DUAL TEMPERATURE PROCESS 
GSD 
See GENETICALLY SIGNIFICANT DOSE 
GULF COAST 
See US GULF COAST 
GULF OF MEXICO 


Gulf of Mexico Oil and Gas Atlas Series: Play analysis of 


oligocene and miocene reservoirs from Texas State Offshore 
Waters, 19:8109 (R;US) 


GUNDREMMINGER KRB REACTOR 

See RWE-BAYERNWERK REACTOR 
GUNS 

Mixing visualization in an electrothermal gun, 19:10227 (R;US) 
GYPSUM 


Effects of gypsum and bulk density on neutron probe calibration 
curves, 19:10143 (R;SY;In Arabic) 





H 


H CODES 
HTRATE: Heat-Rate Improvement Obtaine by Retubing Power- 
Plant Condenser Enhanced Tubes, 19:11345 (CM;US) 
H-1 HELIAC 
Multiple beam gratings for 2-D plasma interferometry and scat- 
tering studies, 19:11112 (RA;XA) 
HABITAT 
Northwest Montana Wildlife Mitigation Habitat Protection: Ad- 
vance design appendices G, H, |, J: Final report, 19:10616 
(R;US) 
HADRON-HADRON INTERACTIONS 
See also MESON-MESON INTERACTIONS 
HERWIG for Hadron-Hadron physics, 19:10756 (R;SE) 
HADRONIC ATOMS 
Experimental research of isospin and spin exotic nuclei with an 
ion guide and -y multidetectors, 19:10803 (R;FR;In French) 
HADRONIC PARTICLE DECAY 
B lifetimes at CDF, 19:10730 (R;US) 
HADRONS 
Characteristics of QCD-jets at VLEPP, 19:10733 (IA;RU) 
Hadrons and glue at a Tau-Charm Factory, 19:10705 (R;GB) 
On possibility of obtaining information on spin structure of 
hadrons at high energies by the way of comparison of pp(pp- 
bar)-data with electro- and photoproduction of hadrons, 
19:10741 (IA;RU;In Russian) 
HAFNIUM 178 
Comparison of 14 MeV isomer production of '7®™2Hf and 
178m2 Hf using Feshbach-Kerman-Koonin and exciton preequi- 
librium models, 19:11281 (R;US) 
HAFNIUM 179 
Comparison of 14 MeV isomer production of '7®™2Hf and 
179m2 Hf using Feshbach-Kerman-Koonin and exciton preequi- 
librium models, 19:11281 (R;US) 
HAFNIUM 179 TARGET 
Comparison of 14 MeV isomer production of 178™2Hf and 
179m2 Hf using Feshbach-Kerman-Koonin and exciton preequi- 
librium models, 19:11281 (R;US) 
HAFNIUM CARBIDES 
The organometallic chemical vapor deposition of transition 
metal carbides: The use of homoleptic alkyls, 19:9749 (R;US) 
HAFNIUM OXIDES 
Electrostatic reduction of particulates for laser resistant hafnia 
coatings, 19:9753 (R;US) 
HAINES PROCESS 
See DESULFURIZATION 
HALL GENERATORS 
See MHD GENERATORS 
HAM 
See MEAT 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (MATERIALS) 
See MATERIALS HANDLING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANDS 
Applications of the long-range alpha detector for site- 
characterization technology, 19:10187 (R;US) 
HANFORD PRODUCTION REACTORS 
100-300 Area program meeting of May 7, 1946, 19:9091 (R;US) 
100-F area unit purge, May 3, 1945, 19:9089 (R;US) 
Closure report for N Reactor, 19:9086 (R;US) 
Effluent water monitoring improvements: Existing 100 areas: 
Project proposal, 19:9053 (R;US) 
Final report on production test No. 105-17-P pile tube lubrica- 
tion, 19:9090 (R;US) 
Final report production test 105-417-P process tube purge dur- 
ing pile operation, 19:9093 (R;US) 
Operations incidents, 19:9142 (R;US) 
Production test 105-440-P measurement of neutron fluxes in 
graphite reflector, 19:9094 (R;US) 


HANFORD RESERVATION 
Remedial Action 


Proposed radiobiological: Ecological survey of the Columbia 
River, 19:10432 (R;US) 

Removal of ruptured slug from tube No. 2562-H, 19:9092 (R;US) 

HANFORD RESERVATION 
Construction 

Construction engineering and utilities operation monthly report, 

April 1962, 19:8190 (R;US) 
Contamination 

Conversion and correction factors for historical measurements of 
iodine-131 in Hanford-area vegetation, 1945-1947: Hanford 
Environmental Dose Reconstruction Project, 19:10595 (R;US) 

Deactivation 

Idaho Chemical Processing Plant and Plutonium-Uranium Ex- 

traction Plant phaseout/deactivation study, 19:8443 (R;US) 
Environmental Quality 

Environmental data for calendar year 1992: 

Columbia River, 19:10388 (R;US) 
Geology 

Hydrogeology of the 100-N Area, Hanford Site, Washington, 

19:10412 (R;US) 
Historical Aspects 

The Hanford Site: An anthology of early histories, 19:11308 

(R;US) 
Hydrology 
Hydrogeology of the 100-N Area, Hanford Site, Washington, 
19:10412 (R;US) 
Meteorology 
Meteorological consultation, March 19, 1948, 19:10368 (R;US) 
Operation 

Construction engineering and utilities operation monthly report, 
April 1962, 19:8190 (R;US) 

Hanford Laboratories Operation monthly activities report, March 
1959: Preliminary report, 19:9224 (R;US) 

Ponds 

State Environmental Policy Act (SEPA) Environmental Checklist 
Form 216-B-3 Expansion Ponds Closure Plan: Revision 1, 
19:8264 (R;US) 

Radiation Protection 

Exposure assessment strategies for non-routine work opera- 

tions (NORWO), 19:10540 (R;US) 
Radioactive Waste Disposal 

Oral histories at the Hanford Nuclear Reservation, 19:8384 
(R;US) 

Radioactive Waste Facilities 

Review of ARHCO waste tank leak and level monitoring sys- 
tems and material balance techniques, 19:8240 (R;US) 

State Environmental Policy Act (SEPA) environmental checklist 
forms for 304 Concretion Facility Closure Plan: Revision 2, 
19:8397 (R;US) 

Tabulation of radioactive liquid waste disposal facilities, 19:8286 
(R;US) 

Radioactive Waste Management 

Estimation of heat load in waste tanks using average vapor 
space temperatures, 19:8423 (R;US) 

Hanford Site Solid Waste Acceptance Criteria, 19:8352 (R;US) 

High-heat tank safety issue resolution program plan: Revision 
1, 19:8420 (R;US) 

Remedial Action 

Doing more or less: Improving efficiency of cleanup at federal 
facilities, 19:8418 (R;US) 

Engineering assessment of low-level liquid waste disposal cais- 
son locations at the 618-11 Burial Grounds, 19:8424 (R;US) 

Expanded public notice: Washington State notice of intent for 
corrective action management unit, Hanford Environmental 
Restoration Disposal, 19:8400 (R;US) 

Feasibility study report for the 200-BP-1 operable unit: Revision 
1, 19:8399 (R;US) 

Hanford Site Environmental Restoration Program 1994 fiscal 
year work plan: Work breakdown structure 2.0: Revision 1, 
19:8398 (R;US) 

Identifying and prioritizing contamination problems and technol- 
ogy development needs at Hanford, 19:8419 (R;US) 

ResonantSonic drilling: History, progress and advances in envi- 
ronmental restoration programs, 19:8425 (R;US) 


Surface and 
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HANFORD RESERVATION 
Research Programs 


Research Programs 

Hanford Laboratories Operation monthly activities report, March 

1959: Preliminary report, 19:9224 (R;US) 
Site Characterization 

Oral histories at the Hanford Nuclear Reservation, 19:8384 

(R;US) 
Storage Facilities 

Ferrocyanide safety program: Updated thermal analysis model 
for ferrocyanide tanks with application to Tank 241-BY-104, 
19:8421 (R;US) 

Tanks 

Radiolytic and thermal generation of gases from Hanford grout 

samples, 19:8233 (R;US) 
Terrestrial Ecosystems 

Habitat types on the Hanford Site: Wildlife and plant species of 

concern, 19:10392 (R;US) 
Waste Management 

Facility effluent monitoring plan for the Plutonium Finishing 
Plant: Revision 1, 19:8353 (R;US) 

Flammable gas safety program: Analytical methods develop- 
ment: FY 1993 progress report, 19:8307 (R;US) 

Hanford Site Environmental Restoration Program 1994 fiscal 
year work plan: Work breakdown structure 2.0: Revision 1, 
19:8398 (R;US) 

State Waste Discharge Permit application for industrial discharge 
to land: 200 East Area W-252 streams, 19:8265 (R;US) 

HARBORS 

Tier 1 ecological evaiuation of proposed discharge of dredged ma- 

terial from Oakland Harbor into ocean waters, 19:10443 (R;US) 
HARD X RADIATION 

On self-consistent ray-tracing and Fokker-Planck modeling of 
the hard X-ray emission during lower-hybrid current driven in 
Tokamaks, 19:11061 (R;FR) 

HARMONIC GENERATION 

Inorganic materis for anomalous-dispersion phase-matched 
second harmonic generation: Rubidium titanyl arsenate iso- 
morphs, Rb[Ti; _2,LnxNb,JOAsO,, 19:9800 (R;US) 

HARMONIC OSCILLATORS 

Non-Markovian quantum Brownian motion of a harmonic oscilla- 

tor, 19:10625 (R;US) 
HAWAII 

Hawaii Energy Strategy program: Annual report 1993 (Contains 
Strategic Planning assessments and information.), 19:9181 
(R;US) 

HAZ 
See HEAT AFFECTED ZONE 
HAZARDOUS MATERIALS 

See also TOXIC MATERIALS 

A systematic assessment of the state of hazardous waste clean- 
up technologies: Quarterly technical progress report, April 
1—June 30, 1993, 19:10341 (R;US) 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1993, 19:10340 (R;US) 

Facility effluent monitoring plan for the Plutonium Finishing 
Plant: Revision 1, 19:8353 (R;US) 

Health and Safety Plan for Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program, 19:8302 (R;US) 

Interactive Computer-Enhanced Remote Viewing System 
(ICERVS), 19:9932 (R:US) 

Novel mass spectrometric instrument for gaseous and particu- 
late characterization and monitoring: Technical progress 
report, July 1, 1993-September 30, 1993, 19:10281 (R;US) 

Strategic plan for the utilization of remote sensing technologies 
in the environmental restoration program, 19:8406 (R;US) 

Use of solid waste for chemical stabilization: Adsorption 
isotherms and ‘°C solid-state NMR study of hazardous or- 
ganic compounds sorbed on coal fly ash, 19:8721 (R;US) 

HAZEN PROCESS 

See DESULFURIZATION 
HD 8077 

See NICKEL BASE ALLOYS 
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HDO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 
HDR REACTOR 
Modeling of HDR oil and cable fire tests, 19:9155 (R;US) 
HEALTH HAZARDS 

See also RADIATION HAZARDS 

An assessment of adult risks of paresthesia due to mercury 
from coal combustion, 19:10493 (R;US) 

Eielson Air Force Base OU-1 baseline risk assessment, 
19:10391 (R;US) 

Risk analysis of environmental hazards at the High Flux Beam 
Reactor, 19:9117 (R;US) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEARINGS 

Environmental assessment review of the concept of disposal of 
nuclear fuel waste in Canada, 19:8289 (IA;CA) 

Update on Canada’s fuel waste management program, 19:8288 
(IA;CA) 

HEART DISEASE 
See CARDIOVASCULAR DISEASES 
HEAT AFFECTED ZONE 
On the prediction of HAZ grain size using Monte Carlo simula- 
tion, 19:9640 (R;US) 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 

DELTAE: Design Environment for Low-Amplitude Thermoacous- 

tic Engines, 19:11343 (CM;US) 
HEAT EXCHANGERS 

See also FLUIDIZED BED HEAT EXCHANGERS 

An investigation into fouling of a printed circuit heat exchanger, 
19:10001 (R:GB) 

Design of experiment for the measurement of the thermal con- 
ductivity of oxides over tubes of heat exchangers, 19:9031 
(t;AR;In Spanish) 

Feasibility study for an advanced coal-fired heat exchanger/gas 
turbine topping cycle for a high efficiency power plant, 
19:8660 (RA;US) 

Flow and vibration analysis to upgrade a CANDU heat ex- 
changer, 19:8894 (IA;CA) 

Heat exchanger analysis for nonazeotropic refrigerant mixtures, 
19:9990 (R;US) 

Maintenance strategies for Incoloy-800 heat exchangers cooled 
by service water, 19:8868 (IA;CA) 

Predictive modelling of boiler fouling, 19:8659 (RA;US) 

Product technology and market assessment for silicon carbide 
whisker reinforced alumina heat-exchanger tubes: Final re- 
port, 19:9590 (R;US) 

RIBS: Turbulent Flow Inside Pipes with Two-Dimensional Rib 
Roughness, 19:11344 (CM;US) 

Research on fundamental aspects of inorganic particle deposi- 
tion in coal-fired equipment, 19:8658 (RA;US) 

The application of hydraulic stud tensioning equipment at Pick- 
ering nuclear generating station, 19:8885 (IA;CA) 

HEAT LOSSES 

Numerical simulation of radiative heat loss in an experimental 

burner, 19:10030 (R;US) 
HEAT PUMPS 

Absorption technology for solar and waste heat utilization, 
19:9486 (RA;IL) 

Travel to the Netherlands and Germany to attend meetings on 
industrial heat pumps, thermal storage, and industrial process 
integration: Foreign trip report, September 27—October 6, 
1993, 19:9589 (R;US) 

HEAT RATE 

HTRATE: Heat-Rate Improvement Obtaine by Retubing Power- 

Plant Condenser Enhanced Tubes, 19:11345 (CM;US) 
HEAT RECOVERY 


A safety review of the NRU effluent heat recovery project, 
19:9100 (IA;CA) 





HEAT RESISTING ALLOYS 
See also ALLOY-NISOCR22FE18MO9 
ALLOY-NI76CR15FE8 
ALLOY-ZR98SN-4 
STEEL-CR12 
STEEL-CR16 
STEEL-CRIi6NI 
STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
STEEL-CR18NI10T! 
STEEL-CR19NI10 
STEEL-CR2MOV 
Characterization of oxide layers of heat-resisting alloys in oxidiz- 
ing and oxidizing/sulfidizing atmospheres by deuterium 
permeation measurement, 19:9704 (R;DE;In German) 
Corrosion performance of materials for advanced combustion 
systems, 19:8657 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
HTRATE: Heat-Rate Improvement Obtaine by Retubing Power- 
Plant Condenser Enhanced Tubes, 19:11345 (CM;US) 
International Code Assessment and Applications Program: 
Summary of code assessment studies concerning RE- 
LAP5/MOD2, RELAP5/MOD3, and TRAC-B: International 
Agreement Report, 19:9152 (R;US) 
PIPE: Heat Transfer and Friction-Factor Methods Turbulent 
Flow Inside Pipes 3d Rough, 19:11346 (CM;US) 
RIBS: Turbulent Flow Inside Pipes with Two-Dimensional Rib 
Roughness, 19:11344 (CM;US) 
SAFSIM theory manual: A computer program for the engineer- 
ing simulation of flow systems, 19:9028 (R;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 
HEATERS 
See also AIR HEATERS 
WATER HEATERS 
A coal-fired combustion system for industrial process heating 
applications: Quarterly technical progress report, July 1993— 
September 1993, 19:8096 (R;US) 
HEATING OILS 
TEM investigations of microstructures of combustion aerosols, 
19:10305 (R;DE;In German) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Development of a coal water slurry fired commercial scale 
space heating system, 19:10028 (RA;US) 
Krakow clean fossil fuels and energy efficient project, 19:10029 
(RA;US) 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
See also GANIL CYCLOTRON 
UNILAC 
AK-2000 analytical complex, 19:10108 (IA;RU;In Russian) 
Perturbative and nonperturbative EM lepton pair production in 
relativistic heavy-ion collisions, 19:10825 (R;US) 
HEAVY ION FUSION REACTIONS 
Central collisions at the Fermi energy, 19:10864 (IA;RU;In Rus- 
sian, English) 
Fusion and transfer around the Coulomb barrier of the systems 
33g,,90,91.9277 19:10867 (IA;RU;In Russian, English) 
Influence of charged particle transfer couplings on the sub-barrier 
fusion of 1©O, '4N+5°Co, 19:10862 (IA;RU;In Russian, English) 
Nuclear physics below the Fermi-energy regime at Viksi. 
Progress and prospects, 19:10819 (IA;RU;In Russian, English) 


HEAVY ION REACTIONS 
Research Programs 


Study on fusion reactions of 10, @@Ne, *4Mg, “Ar and 4°Ca 
with heavy nuclei in the range of compound nuclei at Z=85- 
93, 19:10861 (IA;RU;In Russian, English) 
Theoretical approaches to spin distributions in heavy-ion fusion 
reactions, 19:10872 (IA;RU;In Russian, English) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
BISMUTH 209 REACTIONS 
CALCIUM 48 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
GOLD 197 REACTIONS 
KRYPTON 86 REACTIONS 
LEAD 208 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NICKEL 58 REACTIONS 
QUASI-FISSION 
URANIUM 238 REACTIONS 
VANADIUM 51 REACTIONS 
XENON 132 REACTIONS 
Cold fission and synthesis of superheavy elements, 19:10846 
(IA;RU;In Russian, English) 
International school-seminar on heavy ion physics, 19:10788 
(l;RU;In Russian, English) 
Perturbative and nonperturbative EM lepton pair production in 
relativistic heavy-ion collisions, 19:10825 (R;US) 
Bremsstrahlung 
Coherence effects in radiative scattering: A study of an exactly 
solvable hard scattering model, 19:10832 (R;DE) 
Deep Inelastic Scattering 
Friction in heavy-ion collisions, 19:10869 (IA;RU;In Russian, 
English) 
Excitation Functions 
Binary reaction channels in the 1*C+'°F and 1©O+'5N nuclear 
collisions, 19:10826 (R;FR;In French) 
Fission 
Pre- and post-scission particle emission in heavy-ion induced 
fission, 19:10852 (IA;RU;In Russian, English) 
Gamma Radiation 
Consequences of dynamics and phase space constraints in 
medium energy heavy ion collisions, 19:10865 (IA;RU;in Rus- 
sian, English) 
Inclusive Interactions 
Experiments on the nuclear fragmentation and on the produc- 
tion of radioactive beams for direct reactions, 19:10834 
(R;DE;In German) 
Multiplicity 
A study of the 2°8Pb + 197Au reaction at 29 MeV/u through the 
associated neutron multiplicity, 19:10831 (R;FR;In French) 
Transverse and forward energy and multiplicity measurements 
from A + A collisions, 19:10821 (R;US) 
Neutron Emission 
Pre- and post-scission particle emission in heavy-ion induced 
fission, 19:10852 (IA;RU;In Russian, English) 
Nuclear Fragmentation 
Consequences of dynamics and phase space constraints in 
medium energy heavy ion collisions, 19:10865 (IA;RU;In Rus- 
sian, English) 
Nuclear Reaction Kinetics 
Collective model for the description of low-energetic heavy-ion 
collisions, 19:10835 (R;DE;in German) 
Lifetime of strongly excited nuclei - products of heavy ion reac- 
tions, 19:10858 (IA;RU;In Russian, English) 
Pair Production 
Recent progress in nonperturbative electromagnetic lepton-pair 
production with capture in relativistic heavy-ion collisions, 
19:10824 (R;US) 
Research Programs 
Theory of ultra dense matter and the dynamics of high energy 
interactions involving nuclei: Progress report, December 15, 
1992—December 14, 1993, 19:10690 (R;US) 
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HEAVY ION REACTIONS 
Resonance 


Resonance 

Binary reaction channels in the 1*C+'°F and '©O+'5N nuclear 

collisions, 19:10826 (R;FR;In French) 
Transfer Reactions 

Linear momentum transfer for non-fissile target, 19:10871 

(IA;RU;in Russian, English) 
Transverse Energy 

Transverse and forward energy and multiplicity measurements 

from A + A collisions, 19:10821 (R;US) 
HEAVY ION SPECTROMETERS 

Principles of a new type of great acceptance mass separator, 

19:10166 (R;FR;In French) 
HEAVY IONS 

Experimental and theoretical study of heavy ion slowing down in 
solid targets, 19:10827 (R;FR;In French) 

Use of accelerated heavy ions for study of element distribution 
profile in near-surface layers, 19:11010 (IA;RU;In Russian) 

HEAVY NUCLEI 
See also ACTINIDE NUCLEI 

LEAD 210 
PLATINUM 186 
RADIUM 226 
RADON 222 
RADON 226 
RHENIUM 186 
RHENIUM 188 

Cross section and alpha decay properties of isotopes of Z=89- 
93, 19:10814 (IA;RU;in Russian, English) 

Experimental study on the mass and energy distributions of 
fragments in fission of excited nuclei with Z°/A=33-44, 
19:10856 (IA;RU;In Russian, English) 

Laserspectroscopic studies of nuclear structure, 
(IA;RU;In Russian, English) 

On line nuclear orientation and the orbiting gamma ray observa- 
tory, 19:10811 (IA;RU;In Russian, English) 

Pre- and post-scission particle emission in heavy-ion induced 
fission, 19:10852 (IA;RU;In Russian, English) 

HEAVY OILS 
See PETROLEUM 
HEAVY WATER 

Lessons learned in providing long-term field support for special 
purpose instrumentation: The Barringer D2O analyzer experi- 
ence, 19:9054 (IA;CA) 

HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 
See also HFBR REACTOR 
NRU REACTOR 
PHWR TYPE REACTORS 

Physical aspects of burnup in heavy-water reactors of the fuel 
used in light-water reactors, 19:8963 (IA;RU;In Russian) 

User's manual for CONTAIN-HWR/O, Revision 1: A computer 
code for the analysis of heavy water nuclear reactor contain- 
ments under accident conditions, 19:8964 (R;US) 

HEAVY WATER MODERATED AND WATER COOLED REACTOR 

See HWLWR TYPE REACTORS 

HEAVY WATER MODERATOR 

See HEAVY WATER 

HEAVY WATER PLANTS 

AECB staff annual report of Bruce Heavy Water Plant operation 
for the year 1991, 19:8466 (R;CA) 

Seismic analysis of two heavy water upgrading towers for 500 
MWe Tarapur Atomic Power Plant-3 and 4, 19:9928 (R;IN) 

The maintenance function at the Bruce heavy water plant 
(BHWP) of Ontario Hydro, 19:8467 (IA;CA) 

The predictive maintenance program on rotating equipment at 
the Bruce heavy water plant, 19:8468 (IA;CA) 

HEISSDAMPFREAKTORANLAGE 

See HDR REACTOR 

HELAC 
See LINEAR ACCELERATORS 
HELIAC STELLARATORS 

A semianalytical approach to the mercier criterion for some TJ-Il 

configurations, 19:11203 (RA;XA) 


19:10791 
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Effect of magnetic islands produced by external perturbations 
on the plasma confinement in TU-Heliac, 19:11137 (IA;XA) 
NBI optimisation studies for TJ-Il helical axis stellarator, 
19:11160 (IA;XA) 
Neoclassical studies in Heliac TJ-Il, 19:11132 (IA;XA) 
Review of the TJ-Il flexible heliac project, 19:11250 (IA;XA) 
Stability studies for the Heliac TJ-Il, 19:11166 (IA;XA) 
HELICAL WAVEGUIDES 
Dispersion relations for a plasma-filled helix-loaded-waveguide, 
19:11223 (R;US) 
HELIOTRON 
Charged-Particle Transport 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 
May 1991, 19:11118 (I;XA) 
Pellet injection experiments of ECH plasmas in Heliotron E, 
19:11198 (IA;XA) 
Profile measurements and transport analysis of ECH plasmas in 
Heliotron E, 19:11176 (IA;XA) 
Recent results of Heliotron E experiments, 19:11142 (IA;XA) 
Divertors 
Confinement improvement scenario by LHD divertor, 19:11188 
(IA;XA) 
Ecr Heating 
Development of the transmission system for a half megawatt 
106GHz gyrotron, 19:11253 (IA;XA) 
Mode and power measurement of the HE,, transmission line, 
19:11254 (IA;XA) 
Electric Currents 
Toroidal plasma current and diamagnetism in Heliotron-E ECRH 
experiments, 19:11177 (IA;XA) 
Experiment Planning 
Confinement improvement scenario by LHD divertor, 19:11188 
(IA;XA) 
Diagnostics development for the Large Helical 
19:11200 (IA;XA) 
ICRF heating system on large helical device (Impedance match- 
ing system for feed-back control), 19:11249 (IA;XA) 
Heat Flux 
Characteristics of plasma edge in the Heliotron-E device, 
19:11174 (IA;XA) 
Hydrogen 
Space- and time-resolved measurements of atomic hydrogen 
density in high-temperature plasmas, 19:11090 (RA;XA) 
icr Heating 
ICRF heating system on large helical device (Impedance match- 
ing system for feed-back control), 19:11249 (IA;XA) 
Magnetic Field Configurations 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 
May 1991, 19:11118 (I;XA) 
Magnetic Field Ripples 
Magnetic field perturbations effect on particle motion in Tor- 
satron/Heliotron systems, 19:11139 (IA;XA) 
Magnetic Fields 
Magnetic fluctuation measurement in Heliotron E, 19:11097 
(RA;XA) 
Magnetic fluctuation measurements in Heliotron E, 19:11143 
(IA;XA) 
Mhd Equilibrium 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 
May 1991, 19:11118 (I;XA) 
Neoclassical Transport Theory 
Neoclassical current and plasma rotation in helical systems, 
19:11125 (IA;XA) 
Orbits 
Magnetic field perturbations effect on particle motion in Tor- 
satron/Heliotron systems, 19:11139 (IA;XA) 
Plasma Confinement 
Confinement improvement of NBI plasmas in Heliotron E by 
magnetic configuration control, 19:11138 (IA;XA) 
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Plasma Diagnostics 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 
May 1991, 19:11118 (I;XA) 
Development of diagnostics for large helical device (LHD), 
19:11082 (RA;XA) 
Diagnostics development for the Large Helical 
19:11200 (IA;XA) 
Time resolved two- and three-dimensional plasma diagnostics: 
A collection of papers presented at the IAEA technical com- 
mittee meeting held in Nagoya, Japan, 19-22 November 
1990, 19:11081 (R;XA) 
Plasma Heating 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 
May 1991, 19:11118 (I;XA) 
Plasma Macroinstabilities 
Magnetic fluctuation measurement in Heliotron E, 19:11097 
(RA;XA) 
Plasma Radial Profiles 
Profile measurements and transport analysis of ECH plasmas in 
Heliotron E, 19:11176 (IA;XA) 
Specifications 
Development of the transmission system for a half megawatt 
106GHz gyrotron, 19:11253 (IA;XA) 
Trapping 
Probability of particle 
19:11135 (IA;XA) 
Wall Effects 
Characteristics of plasma edge in the Heliotron-E device, 
19:11174 (IA;XA) 
Space- and time-resolved measurements of atomic hydrogen 
density in high-temperature plasmas, 19:11090 (RA;XA) 
Waveguides 
Mode and power measurement of the HE,, transmission line, 
19:11254 (IA;XA) 
HELIUM 
A contribution to the study and the realization of a spin polarized 
electron source with helium afterglow, 19:10876 (R;FR;In 
French) 
Double photoionization of helium with synchrotron x-rays: Pro- 
ceedings, 19:10925 (R;US) 
Introduction and recent absorption measurements, 19:10926 
(R;US) 
Strongly coupled ionic mixtures and the H/He EOS, 19:10658 
(R;US) 
HELIUM 3 TARGET 
SLAC measurements of the neutron spin-structure function, 
19:10779 (R;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 6 
Few-body hypernuclear constraints, 19:10801 (R;US) 
HELIUM DILUTION REFRIGERATORS 
Computer automation of a dilution cryogenic system, 19:10185 
(R;FR;In French) 
On-line nuclear orientation: Progress report, April 1, 1992— 
December 31, 1993, 19:10784 (R;US) 
HELIUM IONS 
Electron shielding effects during ion slowing-down. Dynamic 
shielding, 19:10987 (IA;RU;In Russian) 
Optical field ionization of atoms and ions using ultrashort laser 
pulses, 19:10930 (R;US) 
HELIUM METHOD 
See ISOTOPE DATING 
HEMATITE 
Transport of haematite and silica colloids through sand columns 
eluted with artificial groundwaters, 19:8301 (R;GB) 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMICELLULOSE 
Ethanol production from hemicellulose materials; and Paper 
plus liquid fuels from wood and straw, 19:8502 (IA;GB) 
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collissionless _ trapping/detrapping, 


HIGH FLUX NEUTRON SOURCE FACILIT 


HEMOPOIESIS 
See BLOOD FORMATION 
HERA STORAGE RING 

Development, construction and test of the planar forward drift 
chambers of the ZEUS inner detector and analyses of cham- 
ber properties, 19:10152 (R;DE;In German) 

Estimation of the neutron field around the HERA proton beam 
dump, 19:10135 (IA;DE) 

The eventbuilder of the ZEUS experiment, 19:10157 (R;DE) 

HERBS 

Preliminary results of the effect of gamma rays to fungi and pests 

on stored medicinal herbs, 19:10576 (RA;VN;Iin Vietnamese) 
HEREDITARY DISEASES 
How healthy or sick are we, genetically speaking?, 19:10524 
(RA;CA) 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also DIOXIN 
PYRANS 

Studies of the stabilities and reactions of solution phase organic 
radicals: Technical report of research progress, July 1, 1992— 
June 30, 1993, 19:9862 (R;US) 

HETEROGENEOUS EFFECTS 

Establishment of an oil and gas database for increased recovery 
and characterization of oil and gas carbonate reservoir 
heterogeneity: [Quarterly technical progress report], July 1— 
September 30, 1989, 19:8110 (R;US) 

HETEROJUNCTIONS 

lon damage studies in GaAs/Alp ¢Gap.4As/GaAs heterostruc- 
tures, 19:9756 (R;US) 

Structural characterization of semiconductor heterostructures by 
atomic resolution Z-contrast imaging at 300kV, 19:9762 (R;US) 

HEXAPOLES 
Permanent magnet hexapole for ion source DECRIS, 19:10118 
(R;RU) 
HF RADIATION 
See SHORT WAVE RADIATION 
HFBR REACTOR 

Risk analysis of environmental hazards at the High Flux Beam 

Reactor, 19:9117 (R;US) 
HIGGS BOSONS 

Erratum to on the determination of a mass lower limit for the Higgs 
boson in the presence of candidate events, 19:10776 (R;FR) 

Higgs boson search through the ete~ —Hete™- process in the 
L3 experiment, 19:10702 (R;FR;In French) 

Probing the heavy Higgs sector via yy—-W,*W,~, ZZ, and 
HH at a TeV photon linear collider, 19:10734 (IA;RU) 

Searches for new particles using cone and cluster jet algo- 
rithms: a comparative study, 19:10755 (R;SE) 

HIGH ALTITUDE (STRATOSPHERE) 

See STRATOSPHERE 

HIGH ENERGY PHYSICS 

Annual report for the High Energy Physics Program at The Uni- 
versity of Alabama, 19:10661 (R;US) 

Current experiments in elementary particle physics: Revised, 
19:10665 (R;US) 

High Energy Physics Division semiannual report of research ac- 
tivities, January 1, 1993—June 30, 1993, 19:10659 (R;US) 

Research in elementary particle physics: Progress report, 
March 1, 19938—February 28, 1994, 19:10662 (R;US) 

[Experiment studies of electron-positron interactions at the 
Stanford Linear Accelerator Center]: Progress report, calen- 
dar year 1993, 19:10664 (R;US) 

[High Energy Physics studies]: [Annual] progress report, 
[November 1, 1992—October 31, 1993] (Ohio State Univ., 
Columbus, Ohio), 19:10663 (R;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 

HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
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HIGH FREQUENCY RADIATION 


HIGH FREQUENCY RADIATION 
See SHORT WAVE RADIATION 


HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 
LOWER HYBRID HEATING 

Alfven heating in toroidal plasmas by using three-halfturn an- 
tenna, 19:11147 (IA;XA) 

Electron plasma component heating in U-2M torsatron using 
FMSW in the w >> we frequency range, 19:11151 (IA;XA) 

Global Alfven mode excitation in a stellarator, 19:11148 (IA;XA) 

HIGH-LEVEL RADIOACTIVE WASTES 
Monitoring 

Proof of principle report for in-tank moisture monitoring using an 

active neutron probe, 19:8356 (R;US) 
Radioactive Waste Disposal 

Development of radionuclide separation technologies for pro- 
cessing of Idaho Chemical Processing Plant spent fuel and 
HLW calcine, 19:8363 (R;US) 

Industrial characterization and validation of clay materials like 
engineering barrier, 19:8273 (R;ES;ln Spanish) 

Travel to Sweden and Switzerland to provide statics and 
progress of scientific investigations and technical programs at 
the Aespoe Hard Rock Laboratory (HRL): Foreign trip report, 
May 31—June 9, 1993, 19:8254 (R;US) 

Yucca Mountain Site Characterization Project Technical Data 
Catalog, 19:8266 (R;US) 

Radioactive Waste Management 
Radiation monitor reporting requirements, 19:8380 (R;US) 
Radioactive Waste Processing 

A dynamic simulation model of the Savannah River High Level 
Waste Tank Farm, 19:8366 (R;US) 

High level waste (HLW) steam reducing station evaluation, 
19:8426 (R;US) 

Radioactive Waste Storage 

A dynamic simulation model of the Savannah River High Level 
Waste Tank Farm, 19:8366 (R;US) 

CPAC moisture study: Phase 1 report on the study of optical 
spectra calibration for moisture, 19:8360 (R;US) 

Final report on decommissioning boreholes and wellsite restora- 
tion, Gulf Coast Interior Salt Domes of Mississippi, 19:8246 
(R;US) 

Final report on decommissioning of wells, boreholes, and tilt- 
meter sites, Gulf Coast Interior Salt Domes of Louisiana, 
19:8247 (R;US) 

Proof of principle report for in-tank moisture monitoring using an 
active neutron probe, 19:8356 (R;US) 

Spanish participation in the Haw Project: Laboratory investiga- 
tions on Gamma irradiation effects in rock salt, 19:8272 (R;ES) 

Self-irradiation 

Radiolytic gas generation in salt cake technical task plan, 

19:8369 (R;US) 
Transmutation 

Transmutation of high-level radioactive waste by a charged par- 

ticle accelerator, 19:8238 (R;US) 
Underground Disposal 

Development of methods to evaluate uranium distribution coeffi- 
cients in unsaturated media, 19:8343 (R;US) 

Estimations of the extent of migration of surficially applied water 
for various surface conditions near the potential repository 
perimeter: Yucca Mountain Site Characterization Project, 
19:8336 (R;US) 

Evaluation of the effects of underground water usage and spillage 
in the Exploratory Studies Facility: Yucca Mountain Site Char- 
acterization Project (Yucca Mountain Project), 19:8337 (R;US) 

Modelling bentonite pore waters for the Swiss high-level ra- 
dioactive waste repository, 19:9886 (R;CH) 

Rural migration in southern Nevada, 19:8241 (R;US) 

Scenarios constructed for basaltic igneous activity at Yucca 
Mountain and vicinity: Yucca Mountain Site Characterization 
Project, 19:8333 (R;US) 
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Seismic design and analysis considerations for high level nu- 
clear waste repositories, 19:8351 (R;US) 

Towards a realistic approach to validation of reactive transport 
models for performance assessment, 19:8339 (R;US) 

Travel to Sweden and Switzerland to provide statics and 
progress of scientific investigations and technical programs at 
the Aespoe Hard Rock Laboratory (HRL): Foreign trip report, 
May 31—June 9, 1993, 19:8254 (R;US) 

Underground Storage 

Adiabatic calorimetry (RSST and VSP) tests with sodium ac- 

etate, 19:8422 (R;US) 
Vitrification 

Effectiveness of processes applied to the remediation of mixed 
transuranic wastes: Foreign trip report, September 28— 
October 16, 1993, 19:8392 (R;US) 

Glass mixing theory and tracer study results from the SF-10 run, 
19:8262 (R;US) 

The integrated melter off-gas treatment systems at the West 
Valley Demonstration Project, 19:8261 (R;US) 

HIGH-TC SUPERCONDUCTORS 
Critical Current 

The potential of large critical currents in the high Te oxides, 

19:11026 (RA;IL) 
Critical Field 

Intra-versus interlayer pairing in the copper oxide superdonduc- 

tors: Response to a magnetic field, 19:11023 (R;US) 
Electric Conductivity 

Impurities and conductivity in a D-wave superconductor, 

19:11031 (R;US) 
Electron Spin Resonance 

Ferro-paramagnetic coupled resonant modes in GdEuCuQO,, 

19:11025 (IA;AR;In Spanish) 
Fabrication 

New superconductors. Pt. B: Conductor development. Final re- 

port, 19:9729 (R;DE;In German) 
Ferromagnetic Resonance 

Ferro-paramagnetic coupled resonant modes in GdEuCuO,, 

19:11025 (IA;AR;In Spanish) 
Infrared Spectra 
Spectroscopic IR ellipsometry of [100] and [0001] oriented 
YBapCu307_«¢ films, 19:9750 (R;NO) 
Kondo Effect 
Scaling in heavy-fermion systems, 19:11030 (R;US) 
Magnons 

Effect of a continuum current in Raman spectra of two magnons 

in BigSreCa, Cu; CusOg,,, 19:11024 (IA;AR;In Spanish) 
Moessbauer Effect 

Electric field gradient tensor parameters determined by emis- 
sion Moessbauer spectroscopy in La; 9Bap.;CuO, lattice 
copper and barium nodes, 19:10944 (IA;RU;In Russian) 

Nuclear Magnetic Resonance 

NMR study of TlpBazCuOg high-tc superconductor, 19:10947 
(IA;RU;In Russian) 

Nuclear Quadrupole Resonance 

13°La@ nuclear relaxation in Laz_,CuO,_, system, 19:10948 
(IA;RU;In Russian) 

®385Cu NQR in Yba(Cu,_,Fex)307_, system, 19:10945 
(IA;RU;In Russian) 

Optical Properties 

Spectroscopic IR ellipsometry of [100] and [0001] oriented 

YBa2Cu307_« films, 19:9750 (R;NO) 
Optimization 

New superconductors. Pt. B: Conductor development. Final re- 

port, 19:9729 (R;DE;In German) 
Physical Radiation Effects 

Effect of electron irradiation on BizSrz2CaCuzO, monocrystal su- 

perconductivity, 19:11028 (IA;RU;In Russian) 
Raman Spectroscopy 

Effect of a continuum current in Raman spectra of two magnons 

in BigSraCa,Cu;Cur0g,4, 19:11024 (IA;AR;In Spanish) 
Spin-Lattice Relaxation 

13914 nuclear relaxation in Lag_,CuO4_, system, 19:10948 

(IA;RU;In Russian) 





®-6Cu NQR in Yba2(Cu;_,Fex)307_y system, 19:10945 
(IA;RU;In Russian) 
NMR study of TilpBazCuOg high-te superconductor, 19:10947 
(IA;RU;In Russian) 
Superconducting Coils 
Numerical study of a 50 kA current lead using bulk high temper- 
ature superconductors, 19:9737 (R;DE) 
Superconducting Films 
Thin film production of ceramic high-T-.-superconductors (tar- 
gets): Final report, 19:9730 (R;DE;in German) 
Superconductivity 
Experimental evidence for lattice effects in high temperature su- 
perconductors, 19:11032 (R;US) 
Uses 
High-temperature superconducting transformer performance, 
cost, and market evaluation, 19:9164 (R;US) 
HIGH-TEMPERATURE FUEL CELLS 
See also MOLTEN CARBONATE FUEL CELLS 
Three-dimensional mathematical modelling of steady and un- 
steady state conditions for solid oxide fuel cells, 19:9466 
(R;DE;In German) 
HIGHWAYS 
See ROADS 
HIPURE PROCESS 
See DESULFURIZATION 
HITREX-2 REACTOR 
See ZERO POWER REACTORS 
HOELTER PROCESS 
See DESULFURIZATION 
HOFFMAN PROCESS 
See COAL GASIFICATION 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 165 TARGET 
Excitation energy partition in 7*Ge+'®>Ho collision at energy 8,5 
MeV/A, 19:10868 (IA;RU;In Russian, English) 
K Dependence in the +-decay of neutron resonances in 1®*Ho, 
19:10806 (R;NO) 
HOLMIUM 166 
K Dependence in the +-decay of neutron resonances in '®&Ho, 
19:10806 (R;NO) 
HORIZONTAL AXIS TURBINES 
Analysis of loads for wind turbines in inhomogeneous terrain, 
19:8655 (R;DK) 
Costs of offshore energy from bottom-mounted two-bladed 
HAWT’s, 19:8642 (RA;GB) 
PHATAS-II input format, 19:8637 (R;NL) 
HOSPITALS 
Radiation exposure of non-monitored hospital personnel, 
19:10564 (R;CA;In English, French) 
Radiation exposure of non-monitored hospital personnel: Ap- 
pendices D and E, 19:10565 (R;CA;In English, French) 
HOT GAS CLEANUP 
PFBC HGCU Test Facility: Technical progress report: Third 
Quarter, CY 1993, 19:8063 (R;US) 
Power systems development facility: Quarterly technical 
progress report, July 1-September 30, 1993, 19:8723 (R;US) 
Re-use of waste product from waste incineration plant with flue 
gas cleaning system based on limestone, 19:9598 (R;DK;In 
Danish) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT WORKING 
A comparison of the evolution of cold and hot deformation mi- 
crostructures and textures in fec metals, 19:9716 (R;US) 
HOUSEHOLDS 
The 1992 Pacific Northwest Residential Energy Survey: Phase 
1 (PNWRES9Q2): Book 1, Getting started: Volume A, Execu- 
tive summary concordance glossary; Volume B, Report of 
methodology technical appendix, 19:9268 (R;US) 
HOUSES 
Development of a coal water slurry fired commercial scale 
space heating system, 19:10028 (RA;US) 


HUMAN POPULATIONS 
Mortality 


Impact of urban heat island on cooling and environment: A 
demonstration project, 19:9478 (R;US) 

Keys to success: Ten case studies of effective weatherization 
programs, 19:9493 (R;US) 

Low-energy houses in Heidenheim: Finding of concept and com- 
putational preliminary evaluation, 19:9485 (R;DE;in German) 

The local-governments view of the Swedish radon program, 
19:11324 (R;SE;In Swedish) 

HTGR TYPE REACTORS 
See aiso HTTR REACTOR 
THTR-300 REACTOR 

Calculation of the neutron field in HTGR by the finite element 
method with using of the response matrices for the effective 
evaluation of the control rods influence, 19:9027 (IA;RU;In 
Russian) 

Evaluation of commissioning results of the THTR 300 for follow-on 
systems. Part project: Proof of integrity of components made 
of X20 CrMoV 12 1: Final report, 19:8833 (R;DE;in German) 

Overview of shielding analyses for the MHTGR from 1986 to 
1991, 19:8789 (R;US) 

Participation in a management meeting under Annex 3 
(Graphite) of the US Department of Energy — Japan Atomic 
Energy Research Institute Collaborative Agreement on High- 
Temperature Gas-Cooled Reactor Development: Foreign trip 
report, August 28—September 3, 1993, 19:8841 (R;US) 

HTO 
See HEAVY WATER 
TRITIUM COMPOUNDS 
HTTR REACTOR 

A study on cooling air flow around stand-pipes for the High Tem- 
perature Engineering Test Reactor, 19:9110 (R;JP;In 
Japanese) 

HUGENHOLTZ-PINES THEORY 

See HYDROGEN 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 

Improving human reliability through better nuclear power plant 
system design: Program for advanced nuclear power studies: 
Progress report, 19:9048 (R;US) 

HUMAN POPULATIONS 
See also MINORITY GROUPS 
RURAL POPULATIONS 
URBAN POPULATIONS 
Congenital Diseases 

Medical consequences of the Kyshtym radiation accident of 29 

September 1957, 19:8200 (RA;XE) 
External Irradiation 

Doses of irradiation to the Ukrainian population as a result of the 

Chernobyl accident, 19:8819 (RA;XE) 
Food Chains 

Analysis of post-Chernobyl dose estimate based on modeling 
and on body burden measurement in CSFR, 19:8831 (RA;XE) 

Chernobyl fallout in England and Wales: countermeasures re- 
search and possible remedial measures by MAFF, 19:8830 
(RA;XE) 

Health Hazards 
An assessment of adult risks of paresthesia due to mercury 
from coal combustion, 19:10493 (R;US) 
india 
Population exposure to ionising radiation in India, 19:10585 (R;IN) 
Internal Irradiation 

Doses of irradiation to the Ukrainian population as a result of the 

Chernobyl accident, 19:8819 (RA;XE) 
Medical Surveillance 
The results of medical research in the 30 km zone of the Cher- 
nobyl NPP, 19:8815 (RA;XE) 
Migration 
Rural migration in southern Nevada, 19:8241 (R;US) 
Mortality 

Medical consequences of the Kyshtym radiation accident of 29 

September 1957, 19:8200 (RA;XE) 
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HUMAN POPULATIONS 
Neoplasms 


Neoplasms 

Medical consequences of the Kyshtym radiation accident of 29 

September 1957, 19:8200 (RA;XE) 
Nutritional Deficiency 

Subsistence and nutritional stress in subneolithic skeletal popu- 
lation from the Aaland islands: An analysis of stable carbon 
isotopes and pathological traits, 19:9835 (IA;DK) 

Radiation Doses 

A system approach to transport of radionuclides in forest 
ecosystems, 19:10349 (RA;XE) 

Additional effective equivalent dose to the adult population of 
Graz (Austria) due to incorporated radioactive iodine and ce- 
sium (Austria.), 19:10406 (RA;AT;In German) 

Analysis of post-Chernobyl dose estimate based on modeling 
and on body burden measurement in CSFR, 19:8831 (RA;XE) 

Chernoby! fallout in England and Wales: countermeasures re- 
search and possible remedial measures by MAFF, 19:8830 
(RA;XE) 

Population exposure to ionising radiation in India, 19:10585 (R;1IN) 

Validation of HEDR models: Hanford Environmental Dose Re- 
construction Project, 19:10596 (R;US) 

Windscale and Chernobyl: a comparison of the effectiveness of 
countermeasures taken in the UK, 19:8824 (RA;XE) 

Ukraine 

Doses of irradiation to the Ukrainian population as a result of the 

Chernobyl accident, 19:8819 (RA;XE) 
United Kingdom 
Windscale and Chernobyl: a comparison of the effectiveness of 
countermeasures taken in the UK, 19:8824 (RA;XE) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 

Characterization and investigation of reactivity of humic sub- 
stances with radiotracer technique - summary of a study, 
19:9916 (RA;DE) 

HUNGARY 
Concentration of radiocaesium in grain following the Chernobyl 
accident, 19:8828 (RA;XE) 
HWLWR TYPE REACTORS 
See also CIRENE REACTOR 
MCNP analysis of the FOEHN critical experiment, 19:9111 (R;US) 
HYBRID ELECTRIC-POWERED VEHICLES 

Analysis of data from electric and hybrid electric vehicle student 
competitions, 19:9610 (R;US) 

Commercial potential for fuel cell powered buses, 19:9315 
(RA;US) 

DOE/KEURP site operator program: Year 3, Second Quarter 
Report, October 1-December 31, 1993, 19:9609 (R;US) 

Electrochemical engine system modeling and development, 
19:9352 (RA;US) 

Fuel cell/battery hybrid power source for an urban transit bus, 
19:9311 (RA;US) 

Fuel cells and public transportation, 19:9314 (RA;US) 

Liquid-cooled phosphoric acid fuel cell subsystem for the bus 
project, 19:9312 (RA;US) 

Performance evaluation of a H2/air PEM-FC system under vari- 
able load, 19:9411 (RA;US) 

Phosphoric acid fuel cell bus development, 19:9310 (RA;US) 

Process analysis: Hydrogen from methanol and its application 
in fuel cells for automobiles, 19:8490 (R;DE;in German) 

Proton exchange membrane (PEM) fuel cell system R&D for 
transportation applications, 19:9351 (RA;US) 

Status of the EUREKA fuel cell bus project, 19:9313 (RA;US) 

HYBRID REACTORS 

Advanced nuclear fuel production by using fission-fusion hybrid 

reactor, 19:11264 (R;SA) 
HYBTOK TOKAMAKS 
Poloidal CT system for visible light emission with CCD linear im- 
age sensor array, 19:11108 (RA;XA) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TRANSPORT 
Solids flow rate measurement in dense slurries, 19:9986 (R;US) 


726 ERA Vol. 19, No. 4 


HYDRAULICS 

International Code Assessment and Applications Program: 
Summary of code assessment studies concerning RE- 
LAP5/MOD2, RELAP5S/MOD3, and TRAC-B: International 
Agreement Report, 19:9152 (R;US) 

HYDROCARBONS 
See also ALKANES 
BENZENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
TOLUENE 

Fuel property effects on engine combustion processes: Annual 
report, January 1, 1993—-December 31, 1993, 19:9605 (R;US) 

Model studies in hydrocarbon oxidation: Progress report, April 
1—November 31, 1993, 19:9863 (R;US) 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, June 30, 
1993—September 30, 1993, 19:9868 (R;US) 

HYDROCHLORIC ACID 

High temperature corrosion during use of chlorine containing 
coal: Annual technical report, September 1, 1991—August 31, 
1992, 19:9643 (R;US) 

HYDROCYANIC ACID 
Time-resolved infrared absorption studies applied to the study of 
radical plus molecule reactions, 19:9890 (R;US) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDROELECTRIC POWER 

Annual report of the Columbia River Treaty, Canadian and 
United States Entities: 1 October 1992-30 September 1993, 
19:8572 (R;US) 

Economic planning for electric energy systems: a multi objective 
linearized approach for solution, 19:8573 (1;BR;In Portuguese) 

HYDROELECTRIC POWER PLANTS 

Effects of mitigative measures on productivity of white sturgeon 
populations in the Columbia River downstream from McNary 
Dam, and status and habitat requirements of white sturgeon 
populations in the Columbia and Snake Rivers upstream from 
McNary Dam: Annual progress report, April 1992—March 
1993, 19:8577 (R;US) 

Environmental Assessment for power marketing policy for 
Southwestern Power Administration, 19:8579 (R;US) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 

Biological conversion of synthesis gas: Topical report: Bioreac- 
tor studies, 19:8489 (R;US) 

Design of a variable-conductance vacuum insulation, 19:9948 
(R;US) 

High conversion of coal to transportation fuels for the future with 
low HC gas production: Progress report No. 4, July 1- 
September 30, 1993, 19:8033 (R;US) 

Hydrogen content in as-manufactured fuel elements, 19:9036 
(RA;CA) 

Modern integral equation techniques for quantum reactive scat- 
tering theory, 19:10923 (R;US) 

Nuclear reaction analysis of hydrogen in SSC beam pipe materi- 
als, 19:10086 (R;US) 

Strongly coupled ionic mixtures and the H/He EOS, 19:10658 
(R;US) 

The determination of the elemental composition of a material 
and depth distribution of impurity atoms using the momentary 
radiation of nuclear reactions, 19:9826 (IA;RU;In Russian) 

The hydrogen market in refining and petrochemicals in France, 
19:8491 (R;FR) 

The nonperturbative shift of the energy levels induced by the 
static coulomb self-interaction, 19:10632 (R;RU) 

HYDROGEN 1 MINUS BEAMS 

Correlation method of measurements of ion beam parameters, 

19:10119 (R;RU) 
HYDROGEN 1 TARGET 
Experiments on the nuclear fragmentation and on the produc- 


tion of radioactive beams for direct reactions, 19:10834 
(R;DE;In German) 





Inelastic proton scattering on the double-magic Ni with ra- 


dioactive heavy-ion beam in inverse kinematics, 19:10839 
(R;DE;In German) 


HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 

See HYDROCYANIC ACID 
HYDROGEN FUEL CELLS 

Individual power for the soldier system, 19:9399 (RA;US) 

Progress in proton exchange membrane fuel cell technology at 
Texas A&M University, 19:9453 (RA;US) 

HYDROGEN FUELS 
Compressed hydrogen fuelled vehicle at ENEA: Status and de- 
velopment, 19:9617 (R;IT) 

HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN IONS 3 PLUS 

Dissociative recombination of H3*, 19:10924 (R;US) 
HYDROGEN MINUS 1 BEAMS 

See HYDROGEN 1 MINUS BEAMS 
HYDROGEN PEROXIDE 

Cloud studies seen from a physical chemist’s perspective, 
19:10264 (R;US) 

HYDROGEN PRODUCTION 
Biological conversion of synthesis gas: Topical report: Eco- 
nomic evaluations, 19:8488 (R;US) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 

Biological conversion of synthesis gas: Topical report: Bioreac- 
tor studies, 19:8489 (R;US) 

CE IGCC repowering project hot gas clean up system, 19:8001 
(R;US) 

Development of ceramic membrane reactors for high tempera- 
ture gas cleanup: Final report, 19:8002 (R;US) 

Development of novel copper-based sorbents for hot-gas 
cleanup: Final technical report, September 1, 1991—August 
31, 1992, 19:8031 (R;US) 

Gasoline from natural gas by sulfur processing: Quarterly 
progress report, June—September 1993, 19:8568 (R;US) 

High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, July 
1, 1993-September 30, 1993, 19:8019 (R;US) 

High-temperature, high-pressure testing of zinc titanate in a 
bench-scale fluidized-bed reactor for 100 cycles, 19:8000 
(R;US) 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Volume 1, Final 
report, September 1987—October 1993, 19:7996 (R;US) 

Low-quality natural gas sulfur removal/recovery, 19:8158 (R;US) 

Low-quality natural gas sulfur removal/recovery with mem- 
branes, 19:8155 (R;US) 

Upgrading natural gas by means of highly performing polyimide 
membranes, 19:8154 (R;US) 

HYDROGEN TRITIDE 

Sorption of tritium and tritiated water on construction materials, 

19:9895 (R:CA) 
HYDROLOGY 

Abstracts and parameter index database for reports pertaining 
to the unsaturated zone and surface water-ground water in- 
teractions at the Idaho National Engineering Laboratory, 
19:10429 (R;US) 

HYDROXYL RADICALS 
Direct measurement of the reactivity of NH and OH on a silicon 
nitride surface, 19:9787 (R;US) 
HYDROXYPROPIONIC ACID-ALPHA 
See LACTIC ACID 
HYFLEX PROCESS 
See COAL GASIFICATION 


IGNEOUS ROCKS 


HYPERFRAGMENTS 
See HYPERNUCLE! 
HYPERNUCLEI! 
Few-body hypernuclear constraints, 19:10801 (R;US) 
Production of A hypernuciei with a large neutron excess, 
19:10798 (R;RU) 
HYPERONS 
See also LAMBDA BARYONS 
SIGMA BARYONS 
Hyperon polarization and magnetic moments, 19:10723 (R;US) 
HYSTERESIS 
Mathematical models of hysteresis: Progress report, January 
1993—December 1993, 19:10643 (R;US) 


IAEA 

Coliaborative human-machine nuclear non-proliferation analy- 
sis, 19:9625 (R;US) 

The IAEA operations assistance programme, 19:8743 (IA;CA) 

IAEA AGREEMENTS 

Agreement of 28 March 1991 between the Government of 
Solomon Islands and the International Atomic Energy Agency 
for the application of safeguards in connection with the treaty 
on the non-proliferation of nuclear weapons, 19:9621 
(R;XA;in Arabic, Chinese, English, Spanis) 

ICE 

Holographic measurements on ice particles in cirrus clouds dur- 
ing the international cirrus experiment in 1989, 19:10287 
(R;DE;ln German) 

Radar observation of an Arctic polynya under summer condi- 
tions, 19:10424 (R;US) 

ICELAND 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 1: Direct 
model output, 19:10274 (R;DK) 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 2: Statistical 
interpretation, 19:10275 (R;DK) 

ICF DEVICES 

Equilibrium ignition for ICF capsules, 19:11283 (R;US) 
IiCl PROCESS 

See DESULFURIZATION 
ICR HEATING 

High power ICRF and LHCD experiments on Tore Supra, 
19:11067 (RA;FR) 

ICRF heating system on large helical device (Impedance match- 
ing system for feed-back control), 19:11249 (IA;XA) 

lon plasma component RF heating scenarii in U2-M device us- 
ing ion cyclotron resonance, 19:11153 (IA;XA) 

IDAHO CHEMICAL PROCESSING PLANT 

Idaho Chemical Processing Plant and Plutonium-Uranium Ex- 

traction Plant phaseout/deactivation study, 19:8443 (R;US) 
IDAHO NATIONAL ENGINEERING LABORATORY 

Abstracts and parameter index database for reports pertaining 
to the unsaturated zone and surface water-ground water in- 
teractions at the Idaho National Engineering Laboratory, 
19:10429 (R;US) 

Exposure assessment strategies for non-routine work opera- 
tions (NORWO), 19:10540 (R;US) 

Fuel performance of DOE fuels in water storage, 19:8223 (R;US) 

IDENTIFICATION SYSTEMS 
Non-contact tamper sensing by electronic means, 19:8436 
(PA;US) 
IFP PROCESS 
See DESULFURIZATION 
IGCAR 
Radiation environment at Kalpakkam, 19:10300 (R;IN) 
IGNEOUS ROCKS 
Hydrogeology of the rock mass encountered at the 240 level of 


Canada’s Underground Research Laboratory, 19:10423 
(R;CA) 
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IGT DEHYDRODESULFURIZATION PROCE 


IGT DEHYDRODESULFURIZATION PROCESS 
See DESULFURIZATION 
IGT WASTE PROCESS 

See BIOGAS PROCESS 
ILLUMINATION SYSTEMS 

See LIGHTING SYSTEMS 
IMAGE PROCESSING 

Application of an image processing software for quantitative au- 
toradiography, 19:11387 (IA;DE) 

Deconvolution of associated particle images, 19:10161 (R;US) 

Information aspects of optical images, 19:10648 (RA;XA) 

Using stereoscopic imaging for visualization applications, 
19:11361 (R;US) 

IMPACT PARAMETER 

Experimental study of the lateral flow during collisions of 9° Ar+” Al 

up to 95 MeV per nucleon, 19:10753 (R;FR;in French) 
IMPACT SHOCK 

A new method for the treatment of impact and penetration prob- 

lems, 19:11330 (R;FR) 
IMPACT TESTS 

Overview of crash and impact analysis at Lawrence Livermore 

National Laboratory, 19:9976 (R;US) 
IN PILE LOOPS 

Control of the neutronic and thermohydraulic conditions of 
power ramps in an irradiation loop for PWR fuel rod, 19:9087 
(R;FR;In French) 

The facility for irradiation in mechamically stressed state and 
their subsequent tensile testing in the cryogenic channel of 
nuclear reactor, 19:10020 (IA;RU;In Russian) 

IN-SERVICE INSPECTION 
Survey report on the 1992 environmental 
ment/inspection system, 19:9200 (|;JP;In Japanese) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 

Development of a real-time monitor for airborne alpha emis- 
sions: First quarter report, TTP AL 142003, 19:8300 (R;US) 

Large integrated CHP and incineration plant: A demonstration 
at the Queen Elizabeth Medical Centre, Birmingham, 19:9554 
(1;GB) 

Peer review panel summary report for technical determination of 
mixed waste incineration off-gas systems for Rocky Flats, 
19:8331 (R;US) 

INCLUSION COMPLEXES 

See CLATHRATES 

INCOLOY ALLOYS 

Maintenance strategies for Incoloy-800 heat exchangers cooled 

by service water, 19:8868 (IA;CA) 
INCOMPLETE FUSION REACTIONS 

Binary complex fragment emission and multifragmentation from 

very hot nuclei, 19:10866 (IA;RU;In Russian, English) 
INCOMPRESSIBLE FLOW 

Modelling of turbulence in turbo-machines, 19:10000 (R;FR;In 

French) 
INCONEL 617 

Corrosion performance of materials for advanced combustion 
systems, 19:8657 (R;US) 

Technical support for combustion 2000 program, 19:8661 
(RA;US) 

INCONEL 671 

Corrosion performance of materials for advanced combustion 
systems, 19:8657 (R;US) 

Technical support for combustion 2000 program, 19:8661 
(RA;US) 

INDIA 
The ICAR/SAREC Indo-Swedish program for development of 
fuel cell power plants for rural electrification, 19:9338 (RA;US) 
INDICATOR SPECIES 
See BIOLOGICAL INDICATORS 
INDIUM ANTIMONIDES 


ECR plasma synthesis of silicon nitride films on GaAs and InSb, 
19:9746 (R;US) 


manage- 
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The growth of InAsSb/InGaAs strained-layer superlattices by 

metal-organic chemical vapor deposition, 19:9791 (R;US) 
INDIUM ARSENIDES 

Strain relaxation and surface roughness as a function of growth 
temperature in linearly graded In,Al,_,As (x=0.05 to 0. 25) 
buffers, 19:9789 (R;US) 

The growth of InAsSb/InGaAs strained-layer superlattices by 
metal-organic chemical vapor deposition, 19:9791 (R;US) 

INDIUM PHOSPHIDES 

Long-range effect in GaAs and InP semiisolated semiconduc- 
tors under argon ion irradiation, 19:11000 (IA;RU;In Russian) 

The effects of amorphous layer regrowth on carbon activation in 
GaAs and InP, 19:9783 (R;US) 

INDUCTION FURNACES 
Guidance notes for the efficient operation of coreless induction 
furnaces, 19:9528 (1;GB) 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 
See also BIOMASS CONVERSION PLANTS 
COAL GAS!FICATION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
FOUNDRIES 
NATURAL GAS PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
WASTE PROCESSING PLANTS 

A coal-fired combustion system for industrial process heating 
applications, 19:10025 (RA;US) 

Demonstration of a high efficiency advanced coal combustor for 
an industrial boiler, 19:10026 (RA;US) 

Development and testing of an industrial scale, coal-fired slag- 
ging combustion system, 19:8664 (RA;US) 

Development and testing of commercial-scale coal-fired pulse 
combustion systems, 19:10027 (RA;US) 

Development of an industrial pulverized coal low-NO, burner, 
19:10024 (RA;US) 

INDUSTRIAL RADIOGRAPHY 
See also NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 

A neural network approach for radiographic image classification 
in NDT, 19:10016 (R;FR;In French) 

Flaw acceptance criteria taking into consideration the NDT: 
radiographic and ultrasonic testing. Analysis through the frac- 
ture mechanics methods, 19:10017 (R;XE) 

INDUSTRIAL SECTOR 

See INDUSTRY 


INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also BEVERAGE INDUSTRY 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PLASTICS INDUSTRY 
RUBBER INDUSTRY 
TEXTILE INDUSTRY 

A review of the monitoring and targeting programme in the UK 
manufacturing industry, 19:9532 (1;GB) 

Coordination of energy and air quality management, 19:9594 
(R;US) 

Industrial operations and maintenance demand-side manage- 
ment resource development: Literature and data review, 
19:9249 (R;US) 

Opportunities for international collaboration in industrial pollution 
prevention, 19:9591 (R;US) 

Pressalit A/S, a firm which is a model for the efficient use of en- 
ergy: Concluding report, 19:9585 (R;DK;In Danish) 










The first Australian-Asian conference on radiation science and 
nuclear medicine: conference handbook, 19:10570 (1;AU) 
INERTIAL CONFINEMENT 

A review of the ablative stabilization of the Rayleigh-Taylor in- 
stability in regimes relevant to ICF, 19:11295 (R;US) 

Coded imaging techniques for X-rays, charged particles and 
neutrons in the inertial confinement fusion, 19:11111 (RA;XA) 

Design of an electromagnetic accelerator for turbulent hydrody- 
namic mix studies, 19:11293 (R;US) 

Inertial confinement fusion: Quarterly report, July-September 
1993: Volume 3, No. 4, 19:11296 (R;US) 

Molecular dynamics simulations of dense plasmas, 19:11210 
(R;US) 

INERTIAL CONFINEMENT FUSION DEVICES 

See ICF DEVICES 

INERTIAL SEPARATORS 

See also CYCLONE SEPARATORS 

Bench-scale testing of the multi-gravity separator in combination 
with microcel, 19:7965 (RA;US) 

Simultaneous dewatering and reconstitution of fine coal using a 
screen-bowl centrifuge, 19:7972 (RA;US) 

INFORMATION SYSTEMS 

CMS Distribution Subsystem user’s guide: Software Version 
2.0, 19:10223 (R;US) 

Hanford Environmental Information System (HEIS) Operator's 
Manual: Volume 1, 19:10413 (R;US) 

Ontario Hydro nuclear generating division information systems 
at Darlington NGS, 19:8899 (IA;CA) 

INFRARED RADIATION 

Analysis of infrared radiation heating process considering chem- 
ical reaction of material to be heated, 19:9921 (R:JP;In 
Japanese) 

INHALATION TOXICOLOGY RESEARCH INSTITUTE 

Comprehensive Baseline Environmental Audit of the Inhalation 
Toxicology Research Institute, Albuquerque, New Mexico, 
19:10337 (R;US) 

INORGANIC PHOSPHORS 
See also CADMIUM SULFIDES 
CESIUM IODIDES 

Silica scintillating materials prepared by sol-gel methods, 

19:10144 (R;US) 
INSECTS 

Study of the flight range and ideal density of the africanized honey- 
bees, Apis mellifera L., 1758 (Hymenoptera: Apidae) labelled 
with 5* P on an apple orchard, 19:10507 (|;BR;In Portuguese) 

INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INSULATION (ELECTRICAL) 

See ELECTRICAL INSULATION 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INTEGRAL CALCULUS 

A brief introduction to symplectic integrators and recent results, 
19:11359 (R;US) 

INTEGRATED CIRCUITS 

A bipolar analog front-end integrated circuit for the SDC silicon 
tracker, 19:10189 (R;US) 

Electronic Tag and Position Sensor, 19:10057 (R;US) 

High-performance GaAs/AlGaAs optical phase modulators for 
microwave/photonic integrated circuits, 19:10046 (R;US) 

lll-V compound semiconductor strip-loaded waveguide devices 
for PICs: Design for minimum crosstalk and high density 
(Photonic Integrated Circuits), 19:9796 (R;US) 

Nearly time-optimal feedback control of a magnetically levitated 
photolithography positioning system, 19:10049 (R;US) 

Neural network based time-optimal control of a magnetically lev- 
itated precision positioning system, 19:10056 (R;US) 

Self-stressing test structures used for high-frequency electromi- 
gration, 19:10055 (R;US) 

INTERCALATES 
See CLATHRATES 





INTERMEDIATE-LEVEL RADIOACTIVE W 





INTERCONNECTED POWER SYSTEMS 
Electric power development in the USSR, 19:9170 (RA;IL) 
Modal analysis of multiterminal high voltage direct current trans- 

mission, 19:9165 (R;US) 

Simulation for fuel cell interconnection to utility grid, 19:9446 
(RA;US) 

INTEREST GROUPS 
A New Brunswick experience with citizens’ groups, 19:9237 

(IA;CA) 

INTERFACES 
Adsorption of water to the metal/polymer interface studied by 

neutron and X-ray reflectivity, 19:9801 (R;US) 

Studies of interfaces and vapors with Optical Second Harmonic 
Generation, 19:11019 (R;US) 

Travel to Italy and Japan to participate in Workshop on Mechan- 
ical Properties of Interfaces and attend symposia sponsored 
by IUMRS: Foreign trip report, August 20, 1993-September 
8, 1993, 19:9630 (R;US) 

INTERFEROMETERS 
See also FABRY-PEROT INTERFEROMETER 

MICHELSON INTERFEROMETER 

Vibration-protected multi chord optical interferometer for large 
tokamaks, 19:11113 (RA;XA) 

INTERMEDIATE BTU GAS 
Development of a catalytic system for gasification of wet bio- 

mass, 19:8525 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, Aprit+-June 1988, 19:7999 (R;US) 

INTERMEDIATE MASS NUCLEI 
See also CALCIUM 45 

CESIUM 134 
CESIUM 137 
HAFNIUM 178 
HAFNIUM 179 
IODINE 125 
IODINE 127 
IODINE 129 
IODINE 131 

IRON 55 
KRYPTON 85 
MERCURY 180 
MOLYBDENUM 99 
NICKEL 56 

RARE EARTH NUCLEI 
SELENIUM 65 
SELENIUM 75 
SILVER 110 
STRONTIUM 90 
TECHNETIUM 99 

Laserspectroscopic studies of nuclear structure, 
(IA;RU;In Russian, English) 

Multi-quasiparticle structures and transition rates in mass-100 
nuclei, 19:10793 (IA;RU;In Russian, English) 

Nuclear spectroscopy at the IGISOL-facility, 19:10812 (IA;RU;In 
Russian, English) 

On line nuclear orientation and the orbiting gamma ray observa- 
tory, 19:10811 (IA;RU;In Russian, English) 

Topical problems of nuclear beta decay far from stability, 
19:10813 (IA;RU;In Russian, English) 

INTERMEDIATE VECTOR BOSONS 
See also W MINUS BOSONS 

W PLUS BOSONS 
Z NEUTRAL BOSONS 

On a model of dynamical breaking of the electroweak symmetry, 
19:10693 (IA;RU) 

Search for new neutral vector bosons on e*e~ colliders with po- 
larized beams, 19:10771 (IA;RU;In Russian) 

Signals of new neutral gauge bosons in ete~-—W*tW- at 
VLEPP, 19:10769 (IA;RU) 

Z' and W’ bosons in ye reaction, 19:10770 (IA;RU;In Russian) 

INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Process control of Low and Intermediate-level radioactive 

wastes solidification, 19:8280 (R;ES;In Spanish) 


19:10791 
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INTERMETALLIC COMPOUNDS 

Centrifugal atomization of lanthanide materials for cryogenic 
coolers, 19:9700 (R;US) 

Hyperfine interaction for tin-119 impurity atoms in GdGa,_,Snx 
(x=0.01; 0.02 and 0.04) intermetallic compounds, 19:10949 
(IA;RU;In Russian) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 

Gas quality for landfill gas engines, 19:9616 (IA;GB) 

In-cylinder gas velocity measurements comparing crankcase 
and blower scavenging in a fired two-stroke cycle engine, 
19:9608 (R;US) 

Power generation from landfill gas workshop discussion of Ses- 
sion 2, 19:8527 (IA;GB) 

Power generation from landfill gas workshop discussion of Ses- 
sion 3, 19:8528 (IA;GB) 

The lubrication of landfill gas engines, 19:8533 (IA;GB) 

INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL IRRADIATION 

Doses of irradiation to the Ukrainian population as a result of the 
Chernobyl accident, 19:8819 (RA;XE) 

Internal dosimetry monitoring equipment: Present and future, 
19:10594 (R;US) 

INTERNATIONAL ATOMIC ENERGY AGENCY 

See \IAEA 

INTERNATIONAL COOPERATION 

Communication dated 10 November 1993 received from the 
permanent mission of the Democratic People’s Republic of 
Korea to the International Atomic Energy Agency, 19:11398 
(R;XA;In Arabic, Chinese, English, French) 

Statement of 11 October 1993 of the Minister of Atomic Energy 
of the Democratic People’s Republic of Korea, 19:11397 
(R;XA;In Arabic, Chinese, English, French) 

INTERNATIONAL STANDARD ORGANIZATION 

See !SO 

INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTRANUCLEAR CASCADES 
See NUCLEAR CASCADES 
INTRUSION DETECTION SYSTEMS 
Automated Sensor Tester, 19:10225 (R;US) 
The HIPROTECT system, 19:9973 (R;US) 
INVERSE SCATTERING PROBLEM 

Current profile reconstruction in large tokamaks via dual- 
polarization reflectometry and magnetic diagnostic, 19:11095 
(RA;XA) 

INVESTMENT 

Investment appraisal for industrial energy efficiency, 19:9543 
(1;GB) 

lIODATES 

lonchromatographic determination of the radiochemical purity of 
1231Nal solutions, 19:9815 (IA;DE) 

IODIDES 

See also CESIUM IODIDES 

Field effect structures with evaporated Agl-membranes as 
chemical sensors, 19:9829 (R;DE;In German) 

lonchromatographic determination of the radiochemical purity of 
1231Nal solutions, 19:9815 (IA;DE) 

IODINE 125 

Investigations on the sorption behaviour of radioiodine in soil, 
19:10373 (IA;DE;in German) 

Organophilic clay minerals as sorbents for radioactive and non- 
radioactive substances, 19:10375 (IA;DE;In German) 

IODINE 127 

The behaviour of iodine in the compartments soil, plant and air, 

19:10380 (R;DE;In German) 
IODINE 129 

Investigations on humic substances from two different soil-types 
and their influence on the migration of radioiodine, 19:10374 
(IA;DE;In German) 
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The behaviour of iodine in the compartments soil, plant and air, 
19:10380 (R;DE;In German) 
The pathways of radionuclide transfer to crops and their param- 
eters, 19:10590 (RA;JP;In Japanese) 
IODINE 131 
Conversion and correction factors for historical measurements of 
iodine-131 in Hanford-area vegetation, 1945-1947: Hanford 
Environmental Dose Reconstruction Project, 19:10595 (R;US) 
I-131 activity in thyroid glands of cattle (Austria.), 19:10403 
(RA;AT;in German) 
Problems of penetrating iodine species in a nuclear-chemical 
plant, 19:8205 (RA;DE) 
The radioiodine problem following the Chernobyl accident: ecol- 
ogy, dosimetry and medical effects, 19:8816 (RA;XE) 
ION BLOCKING 
See ION CHANNELING 
ION CHANNELING 
Determination of the channeled particle stopping power on a ba- 
sis of characteristic X-ray spectra orientation dependence 
analysis, 19:10988 (IA;RU;In Russian) 
Particle flux distribution in axis-plane transitions in binary crys- 
tals of A°B® type, 19:10979 (IA;RU;In Russian) 
Resonance dechanneling in quasi-periodic 
19:10986 (IA;RU;In Russian) 
ION CLUSTERS 
See iON PAIRS 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
1ON IMPLANTATION 
Calculation of implanted ion profiles under axis channeling in sil- 
icon, 19:11001 (IA;RU;In Russian) 
Use of inverse kinetic equation for ion implantation simulation with 
regard to ion charge fluctuation, 19:10998 (IA;RU;in Russian) 
ION PAIRS 
Reactions of metal ions and their clusters in the gas phase us- 
ing laser ionization: Fourier transform mass spectrometry: 
Progress report, February 1, 1993—January 31, 1994, 
19:9858 (R;US) 
ION SOURCES 
See also ALPHA SOURCES 
A chemically selective laser ion source for the on-line isotope 
separation, 19:10104 (R;DE;In German) 
1ON-ATOM COLLISIONS 
Asymptotic coulombic conditions in the electron capture pro- 
cess, 19:10922 (IA;AR;In Spanish) 
Atomic physics with highly charged ions: Progress report, 15 
August 1992-14 August 1993, 19:10919 (R;US) 
CDW (continuum distorted wave) type approximation for elec- 
tron capture at large angles, 19:10921 (IA;AR;in Spanish) 
Double electron transfer in ion-atom collisions, 19:10920 
(IA;AR;In Spanish) 
1ON-MOLECULE COLLISIONS 
Atomic physics with highly charged ions: Progress report, 15 
August 1992-14 August 1993, 19:10919 (R;US) 
IONIC CRYSTALS 
Perturbation theory for a ionic crystal described by a layers 
model, 19:11020 (IA;AR;In Spanish) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
Tritium measurement and monitoring in experimental and pro- 
cess systems with ionization chambers, 19:10156 (R;CA) 
IONIZING RADIATIONS 
See also GAMMA RADIATION 
Audible radiation monitor, 19:10196 (PA;US) 
IRIDIUM SILICIDES 
lon beam synthesis of IrSig by 1-MeV Ir ion implantation into 
Si(111), 19:8474 (R;US) 


superlattices, 





IRON 

Electrochemical iron generation: The ideal process for simulta- 
neous removal of heavy metals from contaminated 
groundwater, 19:10333 (R;US) 

Expandable pattern casting research: Phase 2, Final report, Oc- 
tober 1, 1990—March 31, 1993, 19:9642 (R;US) 

Feasibility study for the recycling of nickel metal hydride electric 
vehicle batteries: Final report, 19:9587 (R;US) 

in-line oxidation studies of metals, 19:9646 (RA;DE) 

Kinetic modelling of bentonite - canister interaction. Implications 
for Cu, Fe and Pb corrosion in a repository for spent nuclear 
fuel, 19:9717 (R;SE) 

Molecular characterization of bacterial respiration on minerals: 
Progress report, June 1992—November, 1993, 19:10447 
(R;US) 

Radiocarbon dating of iron, 19:9840 (IA;DK) 

IRON 55 
A high rate, low noise, x-ray silicon strip detector system, 
19:10188 (R;US) 
IRON ALLOYS 
See also ALLOY-NIS5O0CR22FE18MO9 
ALLOY-NI76CR15FE8 
IRON BASE ALLOYS 

Giant magnetoresistance and microstructural characteristics of 

epitaxial Fe-Ag and Co-Ag granular thin films, 19:9710 (R;US) 
IRON BASE ALLOYS 

See also STEELS 

Electrochemical corrosion studies of Fe-based Ni and Fe-based 
Cr alloys in molten carbonates, 19:9436 (RA;US) 

Electron irradiation influence on mechanical properties of iron- 
chromium alloy, 19:9683 (IA;RU;In Russian) 

Hyperfine characteristics and structure of Nd-Fe cast alloys, 
19:10950 (IA;RU;In Russian) 

Moessbauer study of Fe based amorphous tape, 19:10952 
(IA;RU;In Russian) 

Surface structure state and magnetic properties of Fe-Ni-Si-B and 
Co-Fe-Si-B amorphous alloys, 19:10953 (IA;RU;in Russian) 

IRON BORIDES 

Hyperfine interaction in iron monoborides, 19:10951 (IA;RU;In 

Russian) 
IRON COMPLEXES 

See also FERROCYANIDES 

The synthesis and characterization of new iron coordination 
complexes utilizing an asymmetric coordinating chelate lig- 
and, 19:8161 (R;US) 

IRON COMPOUNDS 
See also IRON BORIDES 
IRON SILICIDES 

[Molecular/polymeric magnetism]: Progress report, [March 15— 

December 31, 1993], 19:9767 (R;US) 
IRON IONS 

Reactions of metal ions and their clusters in the gas phase us- 
ing laser ionization: Fourier transform mass spectrometry: 
Progress report, February 1, 1993—January 31, 1994, 
19:9858 (R;US) 

IRON SILICIDES 

Magnetotransport measurements in magnetic fields up to 50T in 

SmBg and FeSi, 19:9738 (R;US) 
IRRADIATION DEVICES 

Cobalt-60 irradiation facility and none-food products, 19:8480 
(RA;VN;In Vietnamese) 

Radiation Emitting Devices Act, 19:8452 (1;CA;In English, French) 

SOR/72-43 Radiation Emitting Devices Regulations, 19:8453 
(I;CA;In English, French) 

IRRADIATION RIGS 
See IRRADIATION DEVICES 
ISO 

Travel to England regarding ISO 10303 an international stan- 
dard for product data representation and exchange: Foreign 
trip report, July 3-11, 1992, 19:11386 (R;US) 

ISOBARS (NUCLEON) 

See N*BARYONS 
ISOBUTANE 

See 2-METHYLPROPANE 


ITER TOKAMAK 


ISOBUTYL ALCOHOL 
See 2-METHYLPROPANOL 


ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 


ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE DATING 
Precision dating in calendar years of palaeoecological events: A 
pilot study of the elm decline in southernmost Sweden, 
19:9842 (IA;DK) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE RATIO 
Literature survey of isotopic abundance data for 1991-1993, 
19:10927 (R;US) 
ISOTOPE SEPARATION 
See also DUAL TEMPERATURE PROCESS 
LASER ISOTOPE SEPARATION 
Development of an ion guide coupled to an on-line isotope sep- 
aration system on Sara. Identification and study of isospin 
exotic nuclei at Isolde and Sara, 19:10191 (R;FR;In French) 
MGAU: A new analysis code for measuring 2°5U enrichments in 
arbitrary samples, 19:8189 (R;US) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 


ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 


ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ISRAEL 

Development of alternative energy sources in Israel, 19:8587 
(RA;IL) 

Experience with the Ben-Gurion solar electricity technologies 
test Center (1987-1990), 19:8594 (RA;IL) 

Oil shale utilization in Israel: The first year of combustion 
demonstration plant operation, 19:8178 (RA;IL) 

Proceedings of the fourth Sede Boger symposium on solar elec- 
tricity production, 19:8592 (R;IL) 

State of Israel, Ministry of Energy and Infrastructure, Investiga- 
tion into energy research and development: A program 
overview, 19:8593 (RA;IL) 

ITER TOKAMAK 

CATHENA model of a shield circuit for ITER (v.1), 19:11232 
(R;CA) 

ITER - torus vacuum pumping system remote handling issues, 
19:11229 (R;CA) 

ITER - torus vacuum pumping system remote handling issues: 
Phase 3, 19:11230 (R;CA) 

ITER - torus vacuum pumping system remote handling issues: 
Phase 4, 19:11233 (R;CA) 

ITER cooling systems: Options study, 19:11231 (R;CA) 

Laser and detector system for LIDAR plasma diagnostics based 
on Thomson scattering measurements, 19:11087 (RA;XA) 

Material and design considerations for the carbon armored ITER 
divertor, 19:11279 (R;JP) 

Study of an Insulated Gate Bipolar Transistor (IGBT) and its 
connection in series. Application at a chopper 1500V-5A- 
10kHz, 19:11241 (R;FR;In French) 

Travel to Germany to assist with the divertor design and prepa- 
ration of a report for the ITER Technology Advisory 
Committee Meeting: Foreign trip report, October 31- 
November 13, 1998, 19:11238 (R;US) 

Travel to Japan to participate in an IAEA Advisory Group Meet- 
ing for Fusion Evaluated Nuclear Data Library (FENDL): 
Foreign trip report, November 5—13, 1993, 19:11286 (R;US) 

Travel to Japan to participate in the IAEA Advisory Group Meet- 
ing on Review of Uncertainty Files and Improved Multigroup 
Cross Section Files for FENDL: Foreign trip report, November 
5-17, 1993, 19:11287 (R;US) 

Travel to Switzerland to discuss the design of the ITER long- 
length quench experiment: Foreign trip report, November 
14-21, 1993, 19:11239 (R;US) 
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ITERATIVE METHODS 


ITERATIVE METHODS 
First principles pseudopotential calculations on aluminum and 
aluminum alloys, 19:9636 (R;US) 
ITRI 
See INHALATION TOXICOLOGY RESEARCH INSTITUTE 


J 


J PSI-3097 MESONS 
Heavy quarks and J/¥-particles production in e--interactions 
and photon structure function, 19:10735 (IA;RU;In Russian) 
J-3105 RESONANCES 
See JPSI-3097 MESONS 
JAPAN 

Energy circumstances and environmental problems in China.: 
Second stage final report: the joint study of Japan and China 
for energy and environment, 19:9186 (R;JP;In Japanese) 

JECCO PROCESS 
See DESULFURIZATION 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JET ENGINE FUELS 

Advanced thermally stable jet fuels: Technical progress report, 
February 1993—March 1993, 19:8571 (R;US) 

Polar power, potable water and other services with practical fuel 
cells, 19:9444 (RA;US) 

JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 

A cost function optimization technique for the tomographic anal- 
ysis of tokamak equilibria, 19:11109 (RA;XA) 

Determination of tokamak plasma behaviour and parameters 
from tomographic analysis of soft x-ray camera data, 
19:11102 (RA;XA) 

Experimental investigation of edge localised modes in JET, 
19:11219 (R;DK) 

Tomographic analysis of data from the JET neutron profile moni- 
tor to deduce the 2-D spatial and temporal evolution of 
neutron emissivity, 19:11110 (RA;XA) 

JETS 

Numerical simulation of confined jet under suction and counter- 
momentum for Canadian MAPLE research reactor, 19:9101 
(IA;CA) 

JFT-2M TOKAMAK 
Measurements of ion temperature and plasma rotation profile 
with charge exchange spectroscopy, 19:11089 (RA;XA) 
JINR SYNCHROTRON 
Status and physics programme at nuclotron, 19:10077 (R;RU) 
JIPPT-2 DEVICE 
Measurements of ion temperature and plasma rotation profile 
with charge exchange spectroscopy, 19:11089 (RA;XA) 
JOB TRAINING 
See TRAINING 
JOULE HEATING 
Plasma production in a stellarator by using alternating toroidal 
current, 19:11157 (IA;XA) 
JPFR REACTOR 
See MONJU REACTOR 
JT-60U TOKAMAK 

Frequency modulated broadband reflectometer for the spatially 
resolved density profile and fluctuation measurements, 
19:11094 (RA;XA) 

Spatially resolved diagnostic system in JT-60U, 19:11083 
(RA;XA) 

JUNCTION DETECTORS 

lonizing radiation effects on silicon test structures, 19:10206 
(R;US) 

Study on GaAs structure with built-in z-v transition for creation 
of coordinate-sensitive detector, 19:10176 (IA;RU;In Russian) 

JUPITER PLANET 
Strongly coupled ionic mixtures and the H/He EOS, 19:10658 
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K REACTOR 

Reactor safety analysis computer program features that en- 
hance user productivity, 19:9160 (R;US) 

[K reactor probabilistic risk assessment]: Final report, 19:9148 
(R;US) 

KO2 
See KAONS NEUTRAL LONG-LIVED 
KAHL-MAIN REACTOR 
See HDR REACTOR 
KALPAKKAM LMFBR REACTOR 
Radiation environment at Kalpakkam, 19:10300 (R;IN) 
KALPAKKAM REACTOR RESEARCH CENTER 
See IGCAR 
KALPAKKAM-1 REACTOR 

Post irradiation examination of fuels of Madras Atomic Power 
Station, 19:8949 (RA;CA) 

Radiation environment at Kalpakkam, 19:10300 (R;IN) 

KALPAKKAM-2 REACTOR 
Radiation environment at Kalpakkam, 19:10300 (R;IN) 
KANUPP REACTOR 
The manufacture, quality control and performance of KANUPP 
fuel, 19:8940 (RA;CA) 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL LONG-LIVED 

Medium energy measurements of N-N parameters: Progress re- 
port: January 1, 1990—December 31, 1993, 19:10717 (R;US) 

Unitarity and K, > 2°-y-y, 19:10714 (R;AT) 

KARACHI NUCLEAR POWER PLANT 
See KANUPP REACTOR 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KELLOGG RUST WESTINGHOUSE PROCESS 
See KRW GASIFICATION PROCESS 
KERNELS (FUEL) 
See FUEL PARTICLES 
KERNFORSCHUNGSZENTRUM KARLSRUHE 

1992 progress report on research and development activities of 
the Laboratory for Aerosol Physics and Filter Technology 
(LAF), 19:11303 (1;DE;In German) 

Annual report 1992 on research and development work by the 
ITP, Institute for Technical Physics, 19:11021 (1;DE;lIn German) 

List of scientific publications of the Karlsruhe Nuclear Research 
Center in 1992, 19:11319 (I1;DE;In German) 

Progress report about research and development activities in 
1992. Annual report of the Laboratory of Isotope Technology 
(LIT), 19:10312 (1;DE;In German) 

Progress report on research and development activities in 1992. 
Annual report of the Institute of Radiochemistry (IRCH), 
19:11304 (1;DE;In German) 

Progress report on research and development activities. Annual 
report 1992 of the Institute of Hot Chemistry, 19:11302 
(1;DE;In German) 

KERNKRAFTWERK BIBLIS 

See BIBLIS-1 REACTOR 
KERNKRAFTWERK EMSLAND 

See EMSLAND REACTOR 
KERNKRAFTWERK LINGEN 

See LINGEN REACTOR 
KERNKRAFTWERK RWE-BAYERNWERK 

See RWE-BAYERNWERK REACTOR 
KEROGEN 

Western Research Institute quarterly technical progress report, 

July-September 1993, 19:8173 (R;US) 
KILN INCINERATORS 
See INCINERATORS 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KONDO EFFECT 
Magnetic excitations in Kondo insulators, 19:10936 (R;US) 





KONRAD ORE MINE 

Sediment geology and halokinetic processes in the Upper 
Jurassic of Konrad mine, Bleckenstedter Mulde, 19:8293 
(R;DE;In German) 

KOPPERS VACUUM CARBONATE PROCESS 

See DESULFURIZATION 

KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRW GASIFICATION PROCESS 

Granular-bed and ceramic candle filters in commercial plants: A 

comparison, 19:8725 (R;US) 
KRYPTON 85 

Assembly of a device for the Krypton extraction from air sam- 
ples and the determination of the Krypton-85 contents, 
19:9825 (1A;DE;iIn German) 

KRYPTON 86 REACTIONS 

Mass dependence of the meson production in the systems 
86Kr4"tZr and '7Au+'97Au at E,a=1 GeV/u, 19:10842 
(R;DE;In German) 

Production cross sections and momentum distributions of the 
projectile fragments of a 500 MeV/u ®®Kr beam, 19:10836 
(R;DE;In German) 

KRYPTON IONS 
Spectroscopy and atomic physics in EBIT and SuperEBIT, 
19:11224 (R;US) 

KUREHA ACETATE PROCESS 

See DESULFURIZATION 
KVB PROCESS 

See DESULFURIZATION 
KWL REACTOR 

See LINGEN REACTOR 
KYSHTYM PLANT 

Agricultural aspects of the radiation situation in the areas con- 
taminated by the southern Urals and Chernobyl accidents, 
19:10348 (RA;XE) 

Behaviour of Pu-239 and Pu-240 in soils following the southern 
Urals and Chernobyl accidents, 19:10347 (RA;XE) 

Comparative analysis of chemical forms of long-lived radionu- 
clides and their migration and transformation in the 
environment following the Kyshtym and Chernoby| accidents, 
19:10346 (RA;XE) 

Genetic consequences of the action of ionizing radiations on nat- 
ural populations after the Kyshtym accident, 19:10082 (RA;XE) 

Seminar on Comparative assessment of the environmental im- 
pact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1, 19:9129 
(R;XE) 

The consequences of the Kyshtym accident for Flora and 
Fauna, 19:10081 (RA;XE) 


L 


L CODES 
The LIONS code (version 1.0), 19:10070 (R;FR;In French) 
L REACTOR 

Final data report: Plenum-Nozzle Flow Characteristics Experi- 
ment, 19:9161 (R;US) 

L-Lake zooplankton: L-Lake/Steel Creek Biological Monitoring 
Program, November 1985—December 1991, 19:9080 (R;US) 

Steel Creek fish, L-Lake/Steel Creek Biological Monitoring Pro- 
gram, January 1986—December 1991, 19:9081 (R;US) 

Steel Creek water quality: L-Lake/Steel Creek Biological Moni- 
toring Program, November 1985—December 1991, 19:9082 
(R;US) 

Waterfowl of the Savannah River Plant: Comprehensive cooling 
water study: Final report, 19:9079 (R;US) 

L-2 STELLARATOR 

Efficiency of ECR wave absorption in the L-2 stellarator, 
19:11195 (IA;XA) 

Electron temperature measurements by Thomson scattering on 
the current-free ECRH plasmas in the L-2  stellarator, 
19:11178 (IA;XA) 


LANTHANIDES 


Heat transport of a current-free plasma in the L-2 stellarator 
(theory and experiments), 19:11129 (IA;XA) 
lon temperature in L-2 stellarator with RF-heating from Doppler 
broadening, 19:11179 (IA;XA) 
lons behaviour during ECRH in the stellarator L-2, 19:11180 
(IA;XA) 
Neoclassical energy balance simulations in L-2 during ECR 
heating, 19:11181 (IA;XA) 
Status of stellarator research in the general physics institute, 
19:11205 (RA;XA) 
LA REINA REACTOR 
See RESEARCH REACTORS 
LABORATORIES 
Radiation safety requirements for radionuclide laboratories, 
19:10605 (R;Fl) 
LACTIC ACID 
Recovery of carboxylic acids at pH greater than pKa, 19:8519 
(R;US) 
LAGRANGIAN 
See LAGRANGIAN FUNCTION 
LAGRANGIAN FUNCTION 
On gauge transformatins in constrained theories, 19:10683 
(R;RU;In Russian) 
LAGUNA VERDE-1 REACTOR 
Integral systems of information for the process of nuclear power 
plants., 19:11389 (IA;MX;In Spanish) 
Up to date cross sections library for Thermos and Record 
codes., 19:11390 (l;MX;In Spanish) 
LAMB SHIFT 
Radiative corrections in strong Coulomb fields, 19:10911 (R;DE) 
LAMB-RUTHERFORD SHIFT 
See LAMB SHIFT 
LAMBDA BARYONS 
See also LAMBDA PARTICLES 
Baryonic currents and their correlators in the heavy quark effec- 
tive theory, 19:10764 (R;RU) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
First measurement of the reactions yp—K* Aand yp—K*Z° with 
SAPHIR at ELSA, 19:10711 (R;DE;in German) 
LAMBS 
See SHEEP 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
Investigation of heavy metal concentration profiles in selected 
North Frisian saltmarshes using radiological methods, 
19:10431 (R;DE;In German) 
LAND RECLAMATION 
Land application uses of dry FGD by-products: [Quarterly] re- 
port, July 1, 1993-September 30, 1993, 19:9524 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANDSCAPING 
A technology to analyze spatiotemporal landscape dynamics: 
Application to Cadiz Township (Wisconsin), 19:10331 (R;US) 
Impact of urban heat island on cooling and environment: A 
demonstration project, 19:9478 (R;US) 
PANEL: Emerging issues in restoration, landscape ecology as a 
restoration tool, 19:10332 (R;US) 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANL 
Audit of personal property management at Los Alamos National 
Laboratory, 19:9250 (R;US) 
LANTHANIDES 
See RARE EARTHS 
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LANTHANUM CHROMITES 


LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 
See also LANTHANUM OXIDES 
LANTHANUM PHOSPHATES 

Lanthanum and yttrium oxysulfides activated by europium: 
(Ln;_x Eux)o Op S - Synthesis and characterization, 19:9819 
(I;BR;In Portuguese) 

LANTHANUM OXIDES 

Effects of composition on sintering of current interconnects in 
SOFC, 19:9439 (RA;US) 

Influence of doping on the electronic structure of (La, Sr)2CuO,, 
19:9752 (R;US) 

Monocrystal growing and characterization of high-T. supercon- 
ductors, 19:9733 (R;DE;In German) 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly technical progress report, June 1, 1993—August 31, 
1993, 19:9865 (R;US) 

Studies on the perovskite cathode for the molten carbonate fuel 
cell, 19:9441 (RA;US) 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, June 30, 
1993—September 30, 1993, 19:9868 (R;US) 

LANTHANUM PHOSPHATES 

Characterization of the rare earth orthophosphates and Ce-doped 

LaPO, by X-ray Absorption Spectroscopy, 19:9764 (R;US) 
LASER FUSION REACTORS 

Diode-pumped solid-state-laser drivers and the competitiveness 

of inertial fusion energy, 19:11294 (R;US) 
LASER ISOTOPE SEPARATION 

Isotope separation and advanced manufacturing technology: 
Volume 2, No. 2, Semiannual report, Aprii-September 1993, 
19:8471 (R;US) 

Overview of uranium atomic vapor laser isotope separation, 
19:8188 (R;US) 

LASER MATERIALS 

Optical studies of dynamical processes in disordered systems: 

[Annual] progress report, 19:9768 (R:US) 
LASER MIRRORS 

Characterization of defect geometries in multilayer optical coat- 

ings, 19:10062 (R;US) 
LASER RADIATION 

Application of laser scattering for detection of surface and sub- 
surface defects in SigN4 components, 19:10012 (R;US) 

DOE reactor-pumped laser program, 19:9162 (R;US) 

Reactor-pumped laser facility at DOE's Nevada Test Site, 
19:9163 (R;US) 

LASER SPECTROSCOPY 

Laserspectroscopic studies of nuclear structure, 

(IA;RU;In Russian, English) 
LASER-PRODUCED PLASMA 
Diagnostics of high-brightness short-pulse lasers and the plas- 
mas they generate, 19:11211 (R;US) 
LASERS 
See also FREE ELECTRON LASERS 
GAS LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

A fiber optical channel for transmission of video-signals with the 
use of semiconductor laser diode, 19:10117 (R;RU;In Russian) 

Coherence delay augmented laser beam homogenizer, 
19:10039 (PA;US) 

LLE Review quarterly report July-September 1993: Volume 56, 
19:10033 (R;US) 

Reactor-pumped laser experimental results, 19:10050 (R;US) 

Reactor-pumped laser facility at DOE’s Nevada Test Site, 
19:9163 (R;US) 

LATTICE FIELD THEORY 

Problems in particle theory: Technical report, 1992-1993, 

19:10671 (R;US) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
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LAWRENCE LIVERMORE LABORATORY 
Energy and Technology Review, 19:9233 (R;US) 
Environmental report 1992, 19:10409 (R;US) 
Workforce diversity in a research and development environment 
— a model that works, 19:9194 (R;US) 
LAWRENCIUM ISOTOPES 
Results from heavy-ion bombardments of 254Es, 19:10847 
(IA;RU;In Russian, English) 
LEACHATES 
Investigations on the purification of contaminated waters of the 
mineral processing plant Crossen of the former SDAG Wis- 
mut, 19:10436 (R:DE;In German) 
LEAD 
Kinetic modelling of bentonite - canister interaction. Implications 
for Cu, Fe and Pb corrosion in a repository for spent nuclear 
fuel, 19:9717 (R:SE) 
Logistics for the implementation of lead-free solders on elec- 
tronic assemblies, 19:10043 (R;US) 
Monticello Mill Tailings Site environmental report for calendar 
year 1992, 19:8393 (R;US) 
LEAD 207 TARGET 
Studies on the pion production in relativistic heavy-ion reactions 
of symmetric mass systems, 19:10844 (R;DE;in German) 
LEAD 208 BEAMS 
A study of the @°§Pb + '97Au reaction at 29 MeV/u through the 
associated neutron multiplicity, 19:10831 (R;FR:In French) 
LEAD 208 REACTIONS 
Collective model for the description of low-energetic heavy-ion 
collisions, 19:10835 (R;DE;In German) 
LEAD 208 TARGET 
Collective model for the description of low-energetic heavy-ion 
collisions, 19:10835 (R;DE;In German) 
Dynamics of the multifragmentation, 19:10833 (R;DE;in German) 
LEAD 210 
Ra 226 and Pb 210 concentration ratios in terrestrial and wet- 
land plants on inactive and abandoned uranium mill tailings in 
Canada, 19:10370 (IA;CA) 
LEAD ALLOYS 
Investigation of some physical properties of solid eutectics 
Li,;7Pbg3, 19:9685 (IA;RU;In Russian) 
Rotator phases in narrow-gap semiconductors, 19:9635 (R;US) 
LEAD COMPOUNDS 
See also LEAD SELENIDES 
LEAD SULFIDES 
PZT 
Batch testing with integrated analysis - interaction between lead 
ions and granodiorite, 19:9817 (RA;DE) 
Chemometric analysis of the spectrophotometric determination 
of lead in the presence of iron. Pt. 2, 19:9818 (RA;DE) 
LEAD ISOTOPES 
See also LEAD 210 
Heavy ions as probes of nuclei far from stability, 19:10796 
(IA;RU;In Russian, English) 
LEAD METHOD 
See ISOTOPE DATING 
LEAD MINERALS 
See MINERALS 
LEAD SELENIDES 
Effect of alpha irradiation on lead chalcogenide structural prop- 
erties, 19:11011 (IA;RU;In Russian) 
Radiation-induced defect profile in PbSe films under isotropic 
source alpha particle irradiation, 19:11007 (IA;RU;In Russian) 
LEAD SULFIDES 
Fragmens raphy of PbS monocrystal in Pb fission reaction by 
TC and ©°Ne ions, 19:10845 (IA;RU;In Russian) 
LEAD ZIRCONITE TITANATE 
See PZT 
LEAK DETECTORS 
Leak locating in Bruce NGS-A steam generators using gas 
tracer techniques, 19:8895 (1A;CA) 
LEARNING 


Selecting model complexity in learning problems, 19:11356 
(R;US) 





LEATHER 
Elimination of mould from the leathers and leather products by 
gamma radiation, 19:10575 (RA;VN;In Vietnamese) 
LEED 
See ELECTRON DIFFRACTION 
LEGISLATION 

Facing a new legislation for preparedness storage of petroleum: 
Consequence analysis of change alternatives, 19:9257 
(R;SE;In Swedish) 

LEGISLATIVE PROGRAMS 

See LEGISLATION 

LEP STORAGE RINGS 

Search for free quarks in multihadronic decays of the Z°: Sys- 
tematic effects in the measurement of the specific energy loss 
and in the track reconstruction with the OPAL jet chamber, 
19:10148 (R;DE;In German) 

The fastbus trigger modules for the SAT detector in the DELPHI 
experiment at LEP, CERN, 19:10194 (R;NO) 

LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

LEPTON-HADRON INTERACTIONS 
Hadronic matter or ... to-day and tomorrow with electrons, 
19:10692 (R;FR;In French) 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 

Operator analysis for quark and lepton masses in SO(10), 
19:10686 (R;US) 

Perturbative and nonperturbative EM lepton pair production in 
relativistic heavy-ion collisions, 19:10825 (R;US) 

LEVITATED TRAINS 

System concept definition of the Grumman superconducting 
electromagnetic suspension (EMS) Maglev design, 19:9514 
(RA;US) 

LIAPUNOV METHOD 

See LYAPUNOV METHOD 
LIDAR 

See OPTICAL RADAR 
LIFE SHORTENING 

See LIFE SPAN 
LIFE SPAN 

Comparative analysis of radiation injuries of dogs exposed to 
gamma-neutron irradiation with neutron energy of 0.37 and 
1.2 MeV, 19:10581 (IA;RU;In Russian) 

LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
See also ALUMINIUM 23 
ALUMINIUM 24 
CARBON 13 
CARBON 14 
DEUTERIUM 
HELIUM 6 
PHOSPHORUS 32 
TRITIUM 

Annular diffraction of very unstable light nuclei, 19:10874 
(R;FR;In French) 

Investigation on the neutron boundary of light nucleus stability, 
19:10789 (IA;RU;In Russian, English) 

Production and —_ of every neutron-rich nuclei by means of 
fragmentation of *°Ca projectile at GANIL energies, 19:10794 
(IA;RU;In Russian, English) 

LIGHT WATER COOLED REACTORS 

See WATER COOLED REACTORS 

LIGHTING SYSTEMS 

Realizing the DSM potential of integrated envelope and lighting 

systems, 19:9487 (R;US) 
LIGNIN 
Surfactant studies for bench-scale operation: Fifth quarterly 


technical progress report: July 1, 1993-September 30, 1993, 
19:8036 (R;US) 


LIQUID PHASE METHANATION PROCESS 


LIGNITE 

Development of biological coal gasification (MicGas process): 
13th Quarterly report, [July 1-September 30, 1993], 19:8004 
(R;US) 

Production of mild gasification coproducts project: Quarterly 
technical progress report, [July 1, 1993-September 30, 1993], 
19:8005 (R;US) 

LIME-LIMESTONE WET SCRUBBING PROCESSES 

Overview of recent research activities at EPRI’s high sulfur test 

center, 19:8693 (RA;US) 
LIMERICK-1 REACTOR 

Continuous AE crack monitoring of a dissimilar metal weldment 

at Limerick Unit 1, 19:8753 (R;US) 
LIMITERS 
Brazing of the Tore Supra actively cooled Phase Ill Limiter, 
19:11290 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LINEAR COLLIDERS 
STANFORD LINEAR COLLIDER 
UNILAC 
WAKEFIELD ACCELERATORS 

A 200 kV fast rise time, low jitter, trigger system with magnetic 
pulse sharpener, 19:10123 (R;US) 

A transmission-loss monitor using current transformers, 
19:10124 (R;US) 

Comparison of the e+e, ye, -y-y linear colliders, 19:10109 (IA;RU) 

Design schemes of blanket for actinides transmutation, 19:8319 
(IA;CH) 

Electron beams: 
19:8477 (IA;CA) 

Experience with the 67 Megatron in the IMSS Specialties Hospi- 
tal Num. 25 in Monterrey., 19:10073 (IA;MX;In Spanish) 

New concept of a power energy prospective development, 
19:9112 (IA;CH) 

Particle accelerators installed in hospitals: the need for a program 
of training for medical physicists., 19:10107 (IA;MX;In Spanish) 

LINEAR COLLIDERS 

Muon background in a 1.0-TeV linear collider, 19:10128 (R;US) 

Report on first TESLA window assembly test, 19:10100 (R;US) 

[Experiment studies of electron-positron interactions at the 
Stanford Linear Accelerator Center]: Progress report, calen- 
dar year 1993, 19:10664 (R;US) 

LINEAR Z PINCH DEVICES 

Experimental study of the NOVA’ Z-pinch equipment working as 
vacuum-gap, 19:11079 (IA;AR;in Spanish) 

Instability heating of solid-fiber Z pinches, 19:11208 (R;US) 

Magnetohydrodynamic simulation of solid-deuterium-initiated Z- 
pinch experiments, 19:11209 (R;US) 

Physics and application of high density Z-pinches, 19:11284 
(R;JP) 

LINGEN REACTOR 

Lingen GmbH nuclear power station. Annual report 1992, 
19:8749 (1;DE;In German) 

Lippe-Ems GmbH nuclear power stations. Annual report 1992, 
19:9003 (I;DE;in German) 

LIPIDS 
Biodiesel from aquatic species: 
19:8524 (R;US) 

LIQUEFIERS 

See CONDENSERS 
LIQUID ASPHALT 

See PETROLEUM RESIDUES 
LIQUID EFFLUENTS 

See LIQUID WASTES 
LIQUID FLOW 

HYDRASTAR -.-a code for stochastic simulation of groundwater 

flow, 19:11371 (R;SE) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID PHASE METHANATION PROCESS 
See COAL GASIFICATION 


A new technology in the forest industry, 


Project report: FY 1993, 


ERA Vol. 19, No. 4 735 





LIQUID SCINTILLATION DETECTORS 


LIQUID SCINTILLATION DETECTORS 
Method for determination of radium-226 in water by liquid scintil- 
lation counting, 19:10202 (R;SE) 
Method for determination of radon-222 in water by liquid scintil- 
lation counting, 19:10203 (R;SE) 
Preliminary detector design ST862-prototype neutron detector, 
19:10199 (R;US) 
Track detector on capillars with liquid scintillator for VLEPP col- 
lider, 19:10174 (IA;RU;In Russian) 
LIQUID SCINTILLATORS 
Evaluation of biodegradable and nonbiodegradable liquid scintil- 
lation cocktails used for tritium-in-water and urine analyses, 
19:9804 (R;CA) 
Preliminary detector design ST862-prototype neutron detector, 
19:10199 (R;US) 
LIQUID WASTES 
See also WASTE WATER 
Combustion behavior of spent solvent in a submerged combus- 
tion process, 19:8296 (R;JP;ln Japanese) 
Hanford Environmental Analytical Methods (methods of of 
March 1990): Volume 1, 19:9846 (R;US) 
Hanford environmental analytical methods, methods as of 
March 1990: Appendix A2-R, 19:9848 (R;US) 
Physical cleaning of waste coal by dissolved-CO, flotation, 
19:7974 (RA;US) 
Preventing pollution from plutonium processing, 19:8299 (R;US) 
LIQUID-METAL MHD GENERATORS 
Liquid metal MHD research and development in Israel, 
19:11039 (RA;IL) 
Study of different systems with liquid metals utilizing solar en- 
ergy, 19:9296 (IA;IL;In English, Hebrew) 
LIQUIDS 
See also BLACK LIQUIDS 
COAL LIQUIDS 
Hanford environmental analytical methods (methods as of 
March 1990): Appendix A3-R, 19:9850 (R;US) 
LITHIUM 
Development of a 1 kW internal reforming MCFC stack: 6th 
progress report for the period December '92 - August ’93, 
19:9464 (R;NL) 
LITHIUM 6 REACTIONS 
Deexcitation processes in nuclear reactions: The study of hot 
hadronic matter: Annual progress report, 19:10830 (R;US) 
LITHIUM 7 TARGET 
Analysis of beam-on-target interaction in a neutron-source test 
facility, 19:11226 (R;US) 
Neutronics of a D-Li neutron source: An overview, 19:11225 
(R;US) 
LITHIUM ALLOYS 
Investigation of some physical properties of solid eutectics 
Li;7Pbe3, 19:9685 (IA;RU;In Russian) 
LITHIUM CARBIDES 
Staging in layer intercalates: Progress report, 1 June 1988-31 
May 1989, 19:9766 (R;US) 
LITHIUM OXIDES 
irradiation of lithium-based ceramics for fusion blanket applica- 
tion, 19:11269 (IA;CA) 
Lithium ion behavior in lithium oxide by neutron scattering stud- 
ies, 19:10959 (RA;JP) 
LITHIUM SULFIDES 
Staging in layer intercalates: Progress report, 1 June 1988-31 
May 1989, 19:9766 (R;US) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also BN-1600 REACTOR 
EBR-2 REACTOR 
KALPAKKAM LMFBR REACTOR 
Analysis of a postulated accident scenario invoiving loss of 
forced flow in a LMFBR, 19:8972 (|;BR;In Portuguese) 
Analysis of the JASPER Axial Shield Experiment, 19:8969 (R;US) 
Flaw acceptance criteria taking into consideration the NDT: 
radiographic and ultrasonic testing. Analysis through the frac- 
ture mechanics methods, 19:10017 (R;XE) 
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Method of characteristics in complex geometry MCCG scheme 
for shielding calculations, 19:10894 (IA;RU;In Russian) 

Simplified elastoplastic methods of analysing fatigue in notches, 
19:8970 (R;XE) 

Subchannel friction and flow split factor in hexagonal pin bun- 
dies with helical spacers, 19:9007 (1;BR;In Portuguese) 

Tig welding of stainless stee! AIS] 316 tubes for fuel rods, 
19:8971 (I;BR;in Portuguese) 

LOAD (DYNAMIC) 
See DYNAMIC LOADS 
LOBACHEVSKY GEOMETRY 

On the spherically symmetric solution of the gravitational field 
equations in the Lobachevsky space, 19:10682 (R;RU;In Rus- 
sian) 

The gravitational radius in the Lobachevsky space, 19:10677 
(R;RU) 

LOBACHEVSKY SPACE 
See LOBACHEVSKY GEOMETRY 
LOBACHEVSKY-BOLYAI GEOMETRY 
See LOBACHEVSKY GEOMETRY 
LOBBIES 
See INTEREST GROUPS 
LOCA 
See LOSS OF COOLANT 
LOCAL FALLOUT 

Comparative analysis of chemical forms of long-lived radionu- 
clides and their migration and transformation in the 
environment following the Kyshtym and Chemobyl accidents, 
19:10346 (RA;XE) 

Content of Cs-134, Cs-137 and Sr-90 in birch crowns in woods 
within 30 km of the Chernobyl power plant during the initial 
years following the accident, 19:8801 (RA;XE) 

Forms of radioactive fallout and mobility of radionuclides in 
Ukrainian aqueous landscapes, 19:8806 (RA;XE) 

Forms of radionuclide occurrence in soil, 19:8802 (RA;XE) 

Hydrological aspects of radionuclide migration in water bodies 
following the Chernobyl accident, 19:9134 (RA;XE) 

Mathematical modelling of radionuclide dispersion in surface 
waters after the Chernobyl accident to evaluate the effective- 
ness of water protection measures, 19:8814 (RA;XE) 

Migration in the Pripyat and Dnieper river basins of caesium and 
strontium radionuclides accidentally released from the Cher- 
nobyl NPP, 19:8807 (RA;XE) 

Plutonium release to the environment during Chernobyl acci- 
dent, 19:8803 (RA:XE) 

Processes governing the transfer of radionuclides into crops fol- 
lowing the Chernobyl accident, 19:8804 (RA;XE) 

Radionuclides in the soil and vegetation in the 30 km. Accident 
zone around the Chernobyl NPP, 19:8800 (RA;XE) 

The experience of the use of the field and stationary methods of 
the direct control over radioactive contamination of the envi- 
ronment by the Chernobyl accident products, 19:8820 (RA;XE) 

Ways of reducing the build-up of Sr-90 in crops in the Kyshtym 
accident zone, 19:8202 (RA;XE) 

LOCAL GOVERNMENT 

Energy management action plan: Developing a strategy for 
overcoming institutional barriers to municipal energy conser- 
vation, 19:9245 (R;US) 

LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LOCOMOTIVES 
Opportunities for the development of fuel cell propulsion sys- 
tems for locomotives, 19:9355 (RA;US) 
LONG TERM IRRADIATION 
See CHRONIC IRRADIATION 
LONG-RANGE TRANSPORT 

Chernobyl source term estimation, 19:8792 (RA;XE) 

Investigation and evaluation of atmospheric pollutant input in 
the framework of PARCOM (North Sea) and HELCOM (Baltic 
Sea) - part project: Modelling of the long-range transport of 
atmospheric trace metals, 19:10291 (R;DE;In German) 

Transport of air pollution into the Alpine region, 19:10270 
(RA;DE;In German) 





LONGITUDINAL PINCH DEVICES (LINEAR) 

See LINEAR Z PINCH DEVICES 

LOOPS (IN PILE) 
See IN PILE LOOPS 

LOS ALAMOS NATIONAL LABORATORY 
See LANL 

LOSS OF COOLANT 

ATHENA simulation of the Wolsung D2O spill incident of 1984 
November 25, 19:8922 (1A;CA) 

Analysis of fuel element to pressure tube contact using the 
MINI-SMARTT code, 19:8923 (1A;CA) 

International Code Assessment and Applications Program: 
Summary of code assessment studies concerning RE- 
LAP5/MOD2, RELAPS/MOD3, and TRAC-B: International 
Agreement Report, 19:9152 (R;US) 

LOUISIANA 

Final report on decommissioning of wells, boreholes, and tilt- 
meter sites, Gulf Coast Interior Salt Domes of Louisiana, 
19:8247 (R;US) 

LOVELACE BIOMEDICAL AND ENVIRONMENTAL RESEARCH 
INSTITUTE 
See INHALATION TOXICOLOGY RESEARCH INSTITUTE 
LOW ALLOY STEELS 
See also STEEL-ASTM-A508 
STEEL-ASTM-A533 
STEEL-CR2MOV 

Fatigue of carbon and low-alloy steels in LWR environments, 
19:9631 (R;US) 

Irradiation and annealing behavior of 15Kh2MFA reactor pres- 
sure vessel steel, 19:9138 (1A;DE) 

Ultrasonic exposure influence on low temperature irradiation 
embrittlement in 15Kh2MFA steel, 19:9680 (IA;RU;in Russian) 

LOW BTU GAS 

Combustion tests of a turbine simulator burning low Btu fuel 
from a fixed bed gasifier, 19:7995 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, April—June 1988, 19:7999 (R;US) 

LOW DOSE IRRADIATION 
Genetic consequences of the action of ionizing radiations on nat- 
ural populations after the Kyshtym accident, 19:10082 (RA;XE) 
LOW ENERGY ELECTRON DIFFRACTION 
See ELECTRON DIFFRACTION 
LOW INCOME GROUPS 

Neighborhood Energy/Economic Development project, 19:9482 
(R;US) 

Upgrade energy building standards and develop rating system 
for existing low-income housing, 19:9477 (R;US) 

LOW-LEVEL RADIOACTIVE WASTES 

Discussion paper on systems for non-destructive assay of low 
level waste at Winfrith, 19:9803 (R;GB) 

Effectiveness of processes applied to the remediation of mixed 
transuranic wastes: Foreign trip report, September 28— 
October 16, 1993, 19:8392 (R;US) 

Feasibility study report for the 200-BP-1 operable unit: Revision 
1, 19:8399 (R;US) 

Health and Safety Plan for Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program, 19:8303 (R;US) 

Mixed waste solidification testing on polymer and cement-based 
waste forms in support of Hanford’s WRAP 2A facility, 
19:8358 (R;US) 

Process control of Low and Intermediate-level radioactive 
wastes solidification, 19:8280 (R;ES;In Spanish) 

Radiation monitoring of waste packages for disposal, 1992, 
19:8346 (R;SE;In Swedish) 

State Environmental Policy Act (SEPA) environmental checklist 
forms for 304 Concretion Facility Closure Plan: Revision 2, 
19:8397 (R;US) 

Vitrification development plan for US Department of Energy 
mixed wastes, 19:8258 (R;US) 

LOWER HYBRID CURRENT DRIVE 


Current drive by synergy of slow modes in tokamaks, 19:11076 
(R;FR) 


M CODES 


Measurement of the parallel distribution function during lower 
hybrid current drive in Tore Supra, 19:11069 (RA;FR) 

On self-consistent ray-tracing and Fokker-Planck modeling of 
the hard X-ray emission during lower-hybrid current driven in 
Tokamaks, 19:11061 (R;FR) 

Radiofrequency power in plasmas, 19:11066 (R;FR) 

Statistical approach to LHCD modeling using the wave kinetic 
equation, 19:11070 (RA;FR) 

Statistical theory of wave propagation and multipass absorption 
for current drive in Tokamaks, 19:11077 (R;FR) 

LOWER HYBRID HEATING 

Lower hybrid enhanced performance in Tore Supra, 19:11068 
(RA;FR) 

LOWER HYBRID RESONANCE HEATING 

See LOWER HYBRID HEATING 

LUBRICANTS 

See also LUBRICATING OILS 

Accelerated screening methods for determining chemical and 
thermal stability of refrigerant-lubricant mixtures: Part 2, Ex- 
perimental comparison and verification of methods: Quarterly 
technical progress report, 1 July 1993-30 September 1993, 
19:9476 (R;US) 

LUBRICATING OILS 

Accelerated screening methods for predicting lubricant perfor- 
mance in refrigerant compressors: Progress report, May 1, 
1993—December 31, 1993, 19:10013 (R;US) 

LUMINESCENCE 

See also CHEMILUMINESCENCE 

Luminescence dating of archaeological materials using single 
aliquot techniques, 19:9836 (IA;DK) 

LURGI-RUHRGAS PROCESS 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions: Fourth quarterly report, July-September 
1993, 19:8179 (R;US) 

LUTETIUM OXIDES 
Electron spectrocsopy of intrinsic field dynamics of lutetium ox- 
ide radioactive films, 19:10934 (IA;RU;In Russian) 
LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
N-REACTOR 

A fast algorithm for calculating full-scale three-dimensional neu- 
tron fields in a reactor, 19:8836 (IA;RU;In Russian) 

Developing methods, algorithms and programs for investigation 
of neutron kinetics processes in RBMK-1000 reactor, 19:9068 
(IA;RU;In Russian) 

Influence of the space discretization degree on the results of 
design modelling the dynamics of neutron fields of RBMK re- 
actor, 19:8834 (IA;RU;In Russian) 

Means of modelling the processes in a complex of technological 
power unit systems with RBMK, 19:9067 (IA;RU;In Russian) 

Modelling thermohydrodynamic processes in steam-generating 
channel, 19:8835 (IA;RU;in Russian) 

The experience of RELAP4/MOD6 adaptation to analysis of 
RBMK accidents resulting from postulated coolant loop rup- 
tures, 19:8838 (IA;RU;In Russian) 

The role of spatial effects in measurements of physical charac- 
teristics in large power reactors, 19:8839 (IA;RU;In Russian) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYAPUNOV METHOD 

Determination of the Lyapunov exponents and the information 
dimension in some dynamical systems, 19:10797 (R;FR;In 
French) 


M CODES 
Full fuel chains and the basket of greenhouse gases: Integrated 
analysis of options to reduce greenhouse gas emissions re- 
lated to energy use in the Netherlands, 19:9199 (R;NL) 
MICA, a facility to achieve portability for message-passing and 
dynamic memory management in FORTRAN, 19:11373 (R;US) 
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Ten new checks to assess the statistical quality of Monte Carlo 
solutions in MCNP, 19:10908 (R;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See !RON BASE ALLOYS 
MAGNESIUM ALLOYS 
First principles pseudopotential calculations on aluminum and 
aluminum alloys, 19:9636 (R;US) 
MAGNESIUM CHLORIDES 
The accelerated testing of cements in brines, 19:9785 (R;US) 
MAGNESIUM COMPOUNDS 

See also MAGNESIUM CHLORIDES 

Characterization of Mg B, O7: Dy thermoluminescent phosphor 
for application in thermal neutron detection, 19:10169 (1;BR;In 
Portuguese) 

MAGNET COILS 
Coil systems for optimal flexibility in W7-X, 19:11262 (IA;XA) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC CONFINEMENT 

PPPL Laboratory Program Development Activities for fiscal year 
1993, 19:11041 (R;US) 

MAGNETIC FIELD CONFIGURATIONS 

See also MAGNETIC FIELD RIPPLES 

MAGNETIC ISLANDS 
MAGNETIC SURFACES 

Compact circular stellarator magnetic systems, 19:11256 (IA;XA) 

Configuration control and modulation experiments using long- 
pulse ECH discharges in the ATF torsatron, 19:11247 (IA;XA) 

MAGNETIC FIELD RIPPLES 

Vacuum magnetic configuration control in the torsatron Uragan- 

2M by poloidal and toroidal magnetic fields, 19:11263 (RA;XA) 
MAGNETIC FIELDS 

Calculating the J., B, T surface for commercial niobium tin con- 
ductors using a reduced state model, 19:11034 (R;US) 

How to measure magnetic turbulence by Thomson Scattering, 
19:11098 (RA;XA) 

Magnetic fluctuation measurement in Heliotron E, 19:11097 
(RA;XA) 

Magnetic fluctuation measurements in Heliotron E, 19:11143 
(IA;XA) 

Measurement of magnetic turbulence structure and nonlinear 
mode coupling of tearing fluctuations in the Madison Symmet- 
ric Torus reversed field pinch edge, 19:11050 (R;US) 

Unconventional method in magnetic diagnostics for stationary 
toroidal magnetic confinement system, 19:11185 (IA;XA) 

MAGNETIC ISLANDS 

Magnetic island suppression in torsatron, 19:11245 (IA;XA) 

Plasma equilibria with large-scale islands (method of basic coor- 
dinates), 19:11170 (IA;XA) 

Vacuum magnetic configuration control in the torsatron Uragan- 
2M by poloidal and toroidal magnetic fields, 19:11263 (RA;XA) 

MAGNETIC LEVITATED TRAINS 

See LEVITATED TRAINS 

MAGNETIC SPECTROMETERS 

Mathematical modelling of some modifications of spectrometri- 

cal magnet SP-40, 19:10180 (R;RU;In Russian) 
MAGNETIC SURFACES 
Detachable joint and currentfeed influence on the Uragan-4 
magnetic configuration, 19:11244 (1A;XA) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 

More efficient magnetohydrodynamic energy conversion: Stud- 
ies of dynamic electrode surfaces with high emissivity, 
19:9299 (R;SE;in Swedish, English) 

MAGNETS 

Measurements of beam pipe eddy current effects in Main Injec- 

tor dipole magnets, 19:10096 (R;US) 
MAGNEX PROCESS 
See DESULFURIZATION 
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MAHOGANY TREES 

See TREES 

MAINTENANCE 

See also REACTOR MAINTENANCE 

National Synchrotron Light Source Facility Manual Maintenance 
Management Program: Revision 1, 19:10066 (R;US) 

MALIGNANCIES 
See NEOPLASMS 
MAMMALS 

See also SWINE 

Comparison of small mammal species diversity near wastewater 
outfalls, natural streams, and dry canyons, 19:10437 (R;US) 

Consequences of the Chernobyl fallout for wild populations in 
South-Eastern Sweden, 19:8829 (RA;XE) 

The genotoxicity studies of mild gasification product, MRE#1, in 
mammalian cells: [Quarterly technical progress report, July 1, 
1993-September 30, 1993], 19:8108 (R;US) 

MAN 

See also PERSONNEL 

A dose assessment for a U.S. nuclear test site — Bikini Atoll, 
19:10606 (R;US) 

Additional effective equivalent dose to the adult population of 
Graz (Austria) due to incorporated radioactive iodine and ce- 
sium (Austria.), 19:10406 (RA;AT;in German) 

Excretion of cesium and potassium from man (Austria.), 
19:10600 (RA;AT;in German) 

Long lived radionuclides in the environment, in food and in hu- 
man beings, 19:10350 (RA;XE) 

MANAGEMENT 

See also DATA BASE MANAGEMENT 
ENERGY MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
PROGRAM MANAGEMENT 
PROPERTY MANAGEMENT 
RECORDS MANAGEMENT 
WASTE MANAGEMENT 

Survey report on the 1992 environmental 
ment/inspection system, 19:9200 (|;JP;In Japanese) 

Why TQM fails (and what you can do about it), 19:11298 (R;US) 

MANGANESE 

Electrochemical iron generation: The ideal process for simulta- 
neous removal of heavy metals from contaminated 
groundwater, 19:10333 (R;US) 

MANGANESE COMPOUNDS 

See also MANGANESE OXIDES 

[Molecular/polymeric magnetism]: Progress report, [March 15— 
December 31, 1993], 19:9767 (R;US) 

MANGANESE OXIDES 

Development and evaluation of a Mn oxide adsorbent: Quarterly 

progress report: October-December, 1993, 19:9869 (R;US) 
MANIPULATORS 

Natural sets in manipulation tasks, 19:9965 (R;US) 

Using min-max of torque to resalve redundancy for a mobile 
manipulator, 19:9953 (R;US) 

MANPOWER 
Workforce diversity in a research and development environment 
— a model that works, 19:9194 (R;US) 
MANUFACTURED BUILDINGS 
See PREFABRICATED BUILDINGS 
MANUFACTURING 

A review of the monitoring and targeting programme in the UK 
manufacturing industry, 19:9532 (1;GB) 

Manufacturing technology: A Sandia Technology Bulletin, 
19:9926 (R;US) 

MANUFACTURING FACILITIES 

See INDUSTRIAL PLANTS 

MANURES 

Analysis of the economic aspects related to separa- 
tion/concentration of degassed manure slurries: With the 
starting-point being RO separation at the communal biomass 


conversion plant in Lintrup under Linkogas A.m.b.a, 19:8563 
(R;DK;In Danish) 





manage- 





MAPLE TYPE REACTORS 

Assessment of beam tube performance for the MAPLE research 
reactor, 19:9098 (IA;CA) 

Modeling of single-phase natural circulation for the MAPLE- 
MNR reactor, 19:9105 (RA;CA) 

Numerical simulation of confined jet under suction and counter- 
momentum for Canadian MAPLE research reactor, 19:9101 
(IA;CA) 

Safety and licensing aspects of the MAPLE-X reactor, 19:9099 
(IA;CA) 

Selecting a MAPLE core for 1-10 MW operation, 19:9097 (IA;CA) 

MAPPING (TOPOLOGICAL) 
See TOPOLOGICAL MAPPING 
MAPS 

CMS Preprocessing Subsystem user’s guide: Software Version 
2.0, 19:11365 (R;US) 

Radioactive contamination of soils in Thuringia: Final report, 
19:10376 (R;DE;in German) 

MAR-250 ALLOY 
See MARAGING STEELS 
MARAGING STEELS 

Maraging steel type 06Kh13N7D2 as a promising material for 
load-bearing members of nuclear power plants, 19:9665 
(IA;RU;In Russian) 

MARCOULE G-2 REACTOR 

See G-2 REACTOR 

MARINE DISPOSAL 
Ocean Dumping Control Regulations, 19:8450 (1;CA;In English, 
French) 

MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 

See ACCIDENTS 
MARS PLANET 

Fiber optic chemical sensors on Mars, 19:10217 (R;US) 
MARSHES 

Investigation of heavy metal concentration profiles in selected 
North Frisian saltmarshes using radiological methods, 
19:10431 (R;DE;In German) 

MASKING 

Travel to Japan to review the current status and future 
prospects of the Extreme Ultraviolet Lithography effort at 
industrial and academic laboratories: Foreign trip report, Oc- 
tober 25-November 3, 1993, 19:9222 (R;US) 

MASS SPECTROMETERS 

Development of a method to measure the concentration of '4C 
in the stack air of nuclear power plants by accelerator mass 
spectrometry (AMS), 19:10190 (R;SE) 

Noise reduction in negative-ion quadrupole mass spectrometry, 
19:10215 (PA;US) 

Principles of a new type of great acceptance mass separator, 
19:10166 (R;FR;In French) 

MASS SPECTROSCOPY 

Reactions of metal ions and their clusters in the gas phase us- 
ing laser ionization: Fourier transform mass spectrometry: 
Progress report, February 1, 1993—January 31, 1994, 
19:9858 (R;US) 

MASS TRANSFER 

See also ENVIRONMENTAL TRANSPORT 

Cellular automaton model of mass transport with chemical reac- 
tions, 19:10394 (R;CH) 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALCATOR 

See ALCATOR DEVICE 

MATERIAL BALANCE 

Application of ISO-TAG4 to the reporting of limit of error on the 
inventory difference, 19:8438 (R;US) 

MAWST file generator (MFG), 19:11354 (R;US) 

MATERIALS 
See also BUILDING MATERIALS 
CARBONACEOUS MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 
GRANULAR MATERIALS 


MATHEMATICAL MODELS 


HAZARDOUS MATERIALS 

LASER MATERIALS 

MATRIX MATERIALS 

POROUS MATERIALS 

RADIOACTIVE MATERIALS 

REACTOR MATERIALS 

SEALING MATERIALS 

SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 

Analysis of infrared radiation heating process considering chem- 
ical reaction of material to be heated, 19:9921 (R;JP;In 
Japanese) 

Annual report 1992 on research and development work by the 
IMF, Institute for Materials Research, 19:9628 (1;DE;in Ger- 
man) 

Catalog of Research Abstracts, 1993: Partnership opportunities 
at Lawrence Berkeley Laboratory, 19:10623 (R;US) 

Low cost materials of construction for biological processes: Pro- 
ceedings, 19:8523 (R;US) 

MCFC endurance technology development, 19:9334 (RA;US) 

Radiation Technology: Proceedings of the first National Confer- 
ence on Radiation Industry organized by Vietnam National 
Atomic Energy Commission and Execitive Committee of 
Hanoi, 19:10510 (R;VN;In Vietnamese) 

Travel to Italy and Japan to participate in Workshop on Mechan- 
ical Properties of Interfaces and attend symposia sponsored 
by IUMRS: Foreign trip report, August 20, 1993-September 
8, 1993, 19:9630 (R;US) 

Travel to Japan to participate in the Third International Confer- 
ence on Advanced Materials (ICAM’93): Foreign trip report, 
August 20, 1993-September 12, 93, 19:9629 (R;US) 

Use of the Oak Ridge Electron Linear Accelerator (ORELA) for 
active nondestructive assay (ANDA) and material certification 
studies, 19:8428 (R;US) 

MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 

See SHIELDING MATERIALS 
MATERIALS HANDLING 

Final report of the Static Bonding Team, Pantex Plant, Amarillo, 
Texas, 19:10226 (R;US) 

Receiving radioactive packages, 19:8214 (R;CA;In English, 
French) 

MATERIALS HANDLING EQUIPMENT 

See also REMOTE HANDLING EQUIPMENT 

Feasibility report: Autonomous docking for the modular artillery 
ammunition delivery system, 19:10222 (R;US) 

MATERIALS WORKING 
See also COLD WORKING 
EXTRUSION 
HOT WORKING 
Application of ALE techniques to metal forming simulations, 
19:9721 (R;US) 
MATHEMATICAL MODELS 
See also ATOMIC MODELS 
CLIMATE MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
NUCLEAR MODELS 
STATISTICAL MODELS 

A modified Miner rule to predict crack initiation, 19:9645 (R;FR) 

Engineering modelling: A contribution to the CommonKADS li- 
brary, 19:11338 (R;NL) 
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MATHEMATICAL MODELS 


SLATEC4.1: 
(CM;US) 
Towards a realistic approach to validation of reactive transport 
models for performance assessment, 19:8339 (R;US) 
MATRICES 
Inverse problem for symmetric tridiagonal matrices. Calculation 
of discrete orthogonal polynomial system with arbitrary 
weight, 19:11353 (R;RU;In Russian) 
MATRIX MATERIALS 
Studies on the optimization of deformation processed metal 
metal matrix composites, 19:9699 (R;US) 
MAXIMUM PERMISSIBLE DOSE 
Guidelines on radiation exposure levels for emergency situa- 
tions, 19:10563 (R;CA;In English, French) 
MCDOWELL-WELLMAN PROCESS 
See COAL GASIFICATION 
MEAN-FIELD THEORY 
Mean-field theory for a ferroelectric transition, 
(IA;AR;In Spanish) 
MEASURED VALUES 
See DATA 
MEASURING INSTRUMENTS 
See also BOLOMETERS 
CALORIMETERS 
INTERFEROMETERS 
MOISTURE GAGES 
MONITORS 
RADIATION DETECTORS 
SPECTROMETERS 
TENSIOMETERS 
THERMOMETERS 
VELOCIMETERS 
WEIGHT INDICATORS 
Calibration of the On-Line Aerosoi Monitor (OLAM) with ammo- 
nium chloride and sodium chloride aerosols, 19:9113 (R;US) 
Fiber optic chemical sensors on Mars, 19:10217 (R;US) 
Wire detecting apparatus and method, 19:10214 (PA;US) 
MEAT 
Activity concentration of radioactive cesium in selected food- 
stuffs (Austria.), 19:10405 (RA;AT;In German) 
MEAT INDUSTRY 
Red meat plants, 19:9575 (R;GB) 
MECHANICAL SHAFTS 
Major turbine generator shaft realignment, 19:8886 (IA;CA) 
MECHANICAL STRUCTURES 
See aiso BRIDGES 
SUPPORTS 
Advanced ground-penetrating, imaging radar for bridge inspec- 
tion, 19:9974 (R;US) 
Gravity sag of sandwich panel assemblies as applied to preci- 
sion cathode strip chamber structural design, 19:10204 (R;US) 
Improved ground-penetrating radar, bridge decks, 19:9980 
(R;US) 
Large-scale computations in analysis of structures, 19:11377 
(R;US) 
Polymer concrete systems for use in the construction of steam- 
valve manholes, 19:9475 (R;US) 
Seismic analysis of two heavy water upgrading towers for 500 
MWe Tarapur Atomic Power Plant-3 and 4, 19:9928 (R;IN) 
MECHANICAL VIBRATIONS 
Force measurements during vibration testing, 19:9957 (R;US) 
In-depth vibratory study of the outercover of a generator in a nu- 
clear plant, 19:8790 (R;FR;In French) 
STARS missile — Modal analysis of first-flight data using the 
Natural Excitation Technique, NExT, 19:10255 (R;US) 
Snubbers: operating problems, present day solutions, 19:8876 
(IA;CA) 
Vibration monitoring of heat transfer equipment and piping sys- 
tems in operating CANDU stations, 19:8880 (IA;CA) 
MECHANICS 
See also DYNAMICS 
FLUID MECHANICS 
QUANTUM MECHANICS 


Mathematical Subprogram Library, 19:11342 


19:10646 
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Natural convection in a non insulated horizontal pipe, 19:8757 
(R;FR) 

MEDICAL PERSONNEL 

Particle accelerators installed in hospitals: the need for a program 
of training for medical physicists., 19:10107 (IA;MX;In Spanish) 

MEDICAL SURVEILLANCE 

Aptitude criteria for the work with radioactive substances and 
other ionizing sources, 19:10542 (R;CU;in Spanish) 

Guide for the use of the regulations on medical surveillance to 
exposed workers in case of abnormal events (radiological ac- 
cidents), 19:10551 (R;CU;in Spanish) 

Guide for the use of the regulations on medical surveillance to 
exposed workers in normal conditions of work, 19:10550 
(R:CU;In Spanish) 

Medical tests to occupationally-exposed workers, 19:10541 
(R;CU;In Spanish) 

MEDICINAL PLANTS 

Fumigation of Folia belladonnae with '*C-labelled ethylene oxide 
to reduce ther germ number - activity distributions in the drug 
and preparations made from it, 19:10457 (1;DE;in German) 

MELANOCYTES 
See ANIMAL CELLS 
MELTDOWN 
Computerized Simulation 
The scientific strategy of the SPAREX experiments for the next 
two years, 19:9140 (RA;DE) 
Corium 
Thermal hydraulic study of a corium molten pool, 19:9118 (R;FR) 
Environmental Transport 

Atmospheric dispersion models in assessment of accidental 
releases (illustrated by the Windscale and Chernobyl acci- 
dents), 19:8793 (RA;XE) 

Fallout Deposits 

Biological monitoring of the deposition and transport of radioac- 
tive aerosol particles in the Chernobyl NPP zone of influence, 
19:8796 (RA;XE) 

Characteristics of primary and secondary caesium-radionuclide 
contamination of the countryside following the Chernobyl NPP 
accident, 19:9131 (RA;XE) 

Deposition and resuspension of radiocaesium after Chernobyl, 
19:8797 (RA;XE) 

Deposition of activity from the Windscale accident, 19:8798 
(RA;XE) 

Forms of occurrence and migration of radionuclides from the 
Chernoby! NPP accident in typical landscapes of Byelorussia, 
19:8794 (RA;XE) 

Hot particles in Sweden one year after Chernobyl, 19:8795 
(RA;XE) 

Landscape and geochemical approach to drawing up a soil dis- 
tribution profile for Chernobyl radionuclides in distant areas, 
19:8799 (RA;XE) 

Migration peculiarities of long-lived radionuclides in soils in ar- 
eas contaminated by the Chernobyl NPP accident, 19:9132 
(RA;XE) 

Fission Product Release 

The scientific strategy of the SPAREX experiments for the next 

two years, 19:9140 (RA;DE) 
Fuel Element Clusters 

Modelling of the experiment CORA and interpretation of test 
results using the extended severe fuel damage code SC- 
DAP/MOD1, 19:9143 (R;DE;In German) 

Global Fallout 

Some common features of the formation and conduct of the 
products of Chernobyl accident in the environment, 19:9130 
(RA;XE) 

Local Fallout 

Content of Cs-134, Cs-137 and Sr-90 in birch crowns in woods 
within 30 km of the Chernobyl power plant during the initial 
years following the accident, 19:8801 (RA;XE) 

Forms of radionuclide occurrence in soil, 19:8802 (RA;XE) 

Plutonium release to the environment during Chernobyl acci- 
dent, 19:8803 (RA;XE) 

Radionuclides in the soil and vegetation in the 30 km. Accident 
zone around the Chernobyl NPP, 19:8800 (RA;XE) 





Radioactivity Transport 

The scientific strategy of the SPAREX experiments for the next 

two years, 19:9140 (RA;DE) 
Reactor Safety Experiments 

Results of SFD experiment CORA-13 (OECD International 

Standard Problem 31), 19:9147 (R;DE) 
MEMBRANES 

See also CELL MEMBRANES 

Advanced catalyst designs with thin membranes for PEMFC’s, 
19:9339 (RA;US) 

Analysis of the mechanism of electrochemical reactions occur- 
ing in a PEM fuel cell, 19:9341 (RA;US) 

Deashing of coal liquids with ceramic membrane microfiltration 
and diafiltration: Quarterly report, July 1, 1993—September 
30, 1993, 19:8035 (R;US) 

High temperature membranes for H2S and SOz2 separations: 
Quarterly progress report, July 1, 1993-September 30, 1993, 
19:8068 (R;US) 

Inorganic polymer-derived ceramic membranes, 19:8150 (R;US) 

Low-quality natural gas sulfur removal/recovery with mem- 
branes, 19:8155 (R;US) 

Upgrading natural gas by means of highly performing polyimide 
membranes, 19:8154 (R;US) 

MENDELEVIUM ISOTOPES 
Results from heavy-ion bombardments of ?4Es, 19:10847 
(IA;RU;In Russian, English) 
MERC PROCESS 
See COAL GASIFICATION 
MERCURY 

Airborne pollution load of hazardous trace substances to the 
North Sea and the Baltic Sea with mercury as an example, 
19:10290 (R;DE;in German) 

An assessment of adult risks of paresthesia due to mercury 
from coal combustion, 19:10493 (R;US) 

Control of mercury emissions from coal-fired boilers, 19:8713 
(RA;US) 


Electrochemical iron generation: The ideal process for simulta- 


neous removal of heavy metals from 
groundwater, 19:10333 (R;US) 

Second report on the Oak Ridge Y-12 Plant Biological Monitor- 
ing and Abatement Program for East Fork Poplar Creek, 
19:8387 (R;US) 

MERCURY 180 

Structure of 6+(ECV) decay strength function and 6-delayed fis- 

sion in the '®°Hg region, 19:10809 (IA;RU;In Russian, English) 
MERCURY TELLURIDES 

Effect of ion beams on Cd,Hg;_,Te surface transformation, 

19:9775 (IA;RU;In Russian) 
MESON FACTORIES 

[Experiment studies of electron-positron interactions at the 
Stanford Linear Accelerator Center]: Progress report, calen- 
dar year 1993, 19:10664 (R;US) 

MESON SPECTROSCOPY 

Heavy and light meson spectroscopy with an internal target at 

SuperLEAR, 19:10752 (R;FR) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 

MESON-MESON INTERACTIONS 
A meson-theoretical model for the zpinteraction and the «NN 
form factor, 19:10747 (R;DE;In German) 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
METAL CASTINGS 
See CASTINGS 
METAL INDUSTRY 

Computer based monitoring and targeting on a hot rolling mill: A 
demonstration at Brinsworth Strip Mills, 19:9558 (1;GB) 

Cupola melting of cast iron in iron foundries, 19:9529 (1;GB) 

Evaluation of steelmaking processes, 19:9641 (R;US) 

SULA Energy-efficient steel and metal production: Final report 
on the energy research programme 1988-1992, 19:9581 
(R;Fl;In Finnish) 

Technology transfer, a two-way street, 19:9234 (R;US) 

The aluminium extrusion industry, 19:9566 (1;GB) 


contaminated 


METHANE 
Catalytic Reforming 


Use of variable speed drives and obscuration meters on metal 
melting fume cleaning plant: A demonstration at BS Stain- 
less, Sheffield, 19:9550 (1;GB) 

METAL-METAL OXIDE BATTERIES 

See also NICKEL-CADMIUM BATTERIES 

Feasibility study for the recycling of nickel metal hydride electric 
vehicle batteries: Final report, 19:9587 (R;US) 

METAL-NONMETAL BATTERIES 

See also SODIUM-SULFUR BATTERIES 

Approach to extending the cycle life of lithium secondary bat- 
tery.: Degradation mechanism of cell componens by 
charge/discharge cycling of Li/MoS2 cells, 19:9175 (R;JP;In 
Japanese) 

METALLURGICAL FLUX 
Logistics for the implementation of lead-free solders on elec- 
tronic assemblies, 19:10043 (R;US) 
METALLURGY 
100-300 Area program meeting of May 7, 1946, 19:9091 (R;US) 
METALS 
See also ACTINIDES 
ALUMINIUM 
CADMIUM 
GERMANIUM 
LEAD 
MERCURY 
RARE EARTHS 
SCRAP METALS 
TIN 
ZINC 

A comparison of the evolution of cold and hot deformation mi- 
crostructures and textures in fec metals, 19:9716 (R;US) 

Carbon dioxide cleaning pilot project, 19:8332 (R;US) 

Chemical sensors technology development planning workshop, 
19:9827 (R;US) 

Formation of impurity atmospheres and their influence on 
swelling and creep rates i n interstitial solid solutions, 19:9679 
(IA;RU;In Russian) 

In-line oxidation studies of metals, 19:9646 (RA;DE) 

Investigation of heavy metal concentration profiles in selected 
North Frisian saltmarshes using radiological methods, 
19:10431 (R;DE;In German) 

Metal wetting behavior by molten carbonate, 19:9438 (RA;US) 

Real-time analysis of air toxic metals in flue gas, 19:8707 (RA;US) 

Robotic dissolution station, 19:9955 (PA;US) 

Separation of metal ions from aqueous solutions, 19:9844 
(PA;US) 

Technology transfer, a two-way street, 19:9234 (R;US) 

The new Metals and Alloys Indexes — Search Manual: A phase 
diagram research tool, 19:9634 (R;US) 

METAPHASE 
See MITOSIS 
METEOROLOGY 

Bringing meteorology “alive” through the use of immersion- 
based learning activities that emphasize role playing and 
problem solving, 19:10319 (R;US) 

CLEOPATRA 11.05 to 31.07.1992: Synopsis of measurements 
and results, 19:10273 (R;DE;In German) 

Comparison of Savannah River  Site’s 
databases, 19:10325 (R;US) 

Concluding report about research and development work 1992. 
Institute for Meteorology and Climate Research, 19:10311 
(l;DE;in German) 

International Meteorological Institute in Stockholm. Annual re- 
port July 1992 - June 1993, 19:10315 (R;SE) 

METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE 
Biogas Process 

Landfill gas enhancement studies. The Brogborough test cells, 

19:8517 (R;GB) 
Catalytic Reforming 

Methane coupling by membrane reactor: Quarterly technical 
progress report: June 25, 1993-September 24, 1993, 
19:8159 (R;US) 


meteorological 
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METHANE 
Chemical Reactions 


Chemical Reactions 

Gasoline from natural gas by sulfur processing: Quarterly 

progress report, June—September 1993, 19:8568 (R;US) 
Conversion 

Development of a 1 kW internal reforming MCFC stack: Final 
report for the period June '90 - August '93, 19:9465 (R;NL) 

Direct conversion of methane to methanol in a non-isothermal 
catalytic membrane reactor, 19:8566 (R;US) 

Feasibility study to evaluate plasma quench process for natural 
gas conversion applications, 19:8160 (R;US) 

Enrichment 

Commercialization of previously-wasted coal mine gob gas and 

coalbed methane, 19:8039 (R;US) 
Materials Recovery 

Commercialization of previously-wasted coal mine gob gas and 
coalbed methane, 19:8039 (R;US) 

Geohydrologic feasibility study of the greater Green River Basin 
for the potential applicability of Jack W. Mclintyre’s patented 
tool, 19:8148 (R;US) 

Oxidation 

Development of vanadium-phosphate catalysts for methanol pro- 
duction by selective oxidation of methane: Quarterly technical 
progress report 4, July-September 1993, 19:8162 (R;US) 

Direct conversion of methane to methanol in a non-isothermal 
catalytic membrane reactor, 19:8566 (R;US) 

Direct methane conversion to methanol: Annual report, October 
1, 1992-September 30, 1993, 19:8003 (R;US) 

Methane coupling by membrane reactor: Quarterly technical 
progress report: June 25, 1993-—September 24, 1993, 
19:8159 (R;US) 

Selective methane oxidation over promoted oxide catalysts, 
19:8567 (R;US) 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly technical progress report, June 1, 1993—August 31, 
1993, 19:9865 (R;US) 

Steady-state and transient catalytic oxidation and coupling of 
methane, 19:8570 (R;US) 

The synthesis and characterization of new iron coordination 
complexes utilizing an asymmetric coordinating chelate lig- 
and, 19:8161 (R;US) 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, June 30, 
1993-September 30, 1993, 19:9868 (R;US) 

Production 

Landfill gas enhancement studies. The Brogborough test cells, 

19:8517 (R;GB) 
Sanitary Landfills 

Landfill gas enhancement studies. The Brogborough test cells, 

19:8517 (R;GB) 
Separation Processes 

Geohydrologic feasibility study of the Piceance Basin of Colorado 
for the potential applicability of Jack W. Mcintyre’s patented 
gas/produced water separation process, 19:8077 (R;US) 

METHANE HYDRATE DEPOSITS 

See NATURAL GAS HYDRATE DEPOSITS 
METHANE HYDRATES 

See GAS HYDRATES 
METHANOL 

Development of vanadium-phosphate catalysts for methanol pro- 
duction by selective oxidation of methane: Quarterly technical 
progress report 4, July-September 1993, 19:8162 (R;US) 

Direct conversion of methane to methanol in a non-isothermal 
catalytic membrane reactor, 19:8566 (R;US) 

Direct methane conversion to methanol: Annual report, October 
1, 1992-September 30, 1993, 19:8003 (R;US) 

Genetics of bacteria that oxidize one-carbon compounds: 
Progress report, March 1, 1991—June 30, 1993, 19:10608 
(R;US) 

High octane ethers from synthesis gas-derived alcohols: Quar- 
terly report, July-September 1993, 19:8041 (R;US) 

Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 11, April 
1, 1993-June 30, 1993, 19:8040 (R;US) 
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METHANOL FUELS 
Fuel cycle evaluations of biomass-ethanol and reformulated 
gasoline: Volume 1, 19:8546 (R;US) 
METHANOTROPHIC BACTERIA 
Genetics of bacteria that oxidize one-carbon compounds: 
Progress report, March 1, 1991—June 30, 1993, 19:10608 
(R;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METHYLBENZENE 
See TOLUENE 
METHYLENE CHLORIDE 
Carbon dioxide cleaning pilot project, 19:8332 (R;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MHD EQUILIBRIUM 
Free-boundary plasma equilibrium in stellarators, 19:11190 
(IA;XA) 
On the problem of magnetic measurements in stellarators, 
19:11184 (IA;XA) 
Plasma equilibria with large-scale islands (method of basic coor- 
dinates), 19:11170 (IA;XA) 
[Nonlinear magnetohydrodynamics], 19:11047 (R;US) 
MHD GENERATOR CFFF 
The Magnetohydrodynamics Coal-Fired Flow Facility technical 
progress report, July 1, 1993—September 30, 1993, 19:9297 
(R;US) 
MHD GENERATORS 
See also LIQUID-METAL MHD GENERATORS 
MHD Seed Recovery/Regeneration — Phase II: Quarterly report, 
June-August 1993, 19:9298 (R;US) 
MHD POWER PLANTS 
Ways to improve MHD power plants and prospects of their ap- 
plications, 19:11040 (RA;IL) 
MICELLAR SYSTEMS 
Light scattering investigation of phase separation in a micelle 
system, 19:9887 (R;US) 
MICHELSON INTERFEROMETER 
Microwave Michelson Interferometer system report of first use 
on a railgun, Green Farm, San Diego, CA, 19:10132 (R;US) 
MICROANALYSIS 
Atomic-scale structure and chemistry of interfaces by Z-contrast 
imaging and electron energy loss spectroscopy in the STEM, 
19:9809 (R;US) 
MICROEARTHQUAKES 
Technical support for geopressured-geothermal well activities in 
Louisiana: Final report, 1 January 1992-31 December 1993, 
19:8626 (R;US) 
MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROPROCESSORS 
Direct measurement of the reactivity of NH and OH on a silicon 
nitride surface, 19:9787 (R;US) 
The National Center for Advanced Information Components 
Manufacturing: Program update, 19:9232 (R;US) 
MICROEMULSIONS 
[Structure and dynamics of microemulsions in bulk, at interfaces, 
and in confined geometries]: Progress report, 19:10937 (R;US) 
MICROPROCESSORS 
Update on radiation-hardened microcomputers for robotics and 
teleoperated systems, 19:9934 (R;US) 
MICROSEISMIC MONITORING 
See ACOUSTIC MONITORING 
MICROSPHERES 
Study on the carbon dispersion in (UO3+C) microsphere pre- 
pared by internal gelation process, 19:8187 (R;JP) 
MICROWAVE TUBES 
High-power microwave-tube transmitters, 19:10035 (R;US) 
MID-ATLANTIC REGION 
See USA 





MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MIDLAND-1 REACTOR 
Midland reactor pressure vessel flaw distribution, 19:8787 (R;US) 
MIDLAND-2 REACTOR 
Midland reactor pressure vessel flaw distribution, 19:8787 (R;US) 
MIDWEST REGION 
See USA 
MIGAS PROCESS 
See COAL GASIFICATION 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 

Fuel cells for space, marine and defense applications, 19:9401 

(RA;US) 
MILITARY FACILITIES 

Cape Canaveral Air Force Station integrated resource assess- 
ment: Volume 2, Baseline detail, 19:9503 (R;US) 

Development of coal-based technologies for Department of De- 
fense facilities, 19:8086 (RA;US) 

Fort Stewart integrated resource assessment: Volume 1, Exec- 
utive summary, 19:9498 (R;US) 

Patrick Air Force Base integrated resource assessment: Vol- 
ume 3, Resource assessment, 19:9282 (R;US) 

MILITARY PERSONNEL 
Individual power for the soldier system, 19:9399 (RA;US) 
MILK 

Activity concentration of radioactive cesium in selected food- 
stuffs (Austria.), 19:10405 (RA;AT;In German) 

Results of the diet therapy for treating the diseased children af- 
ter the Chernobyl’s accident, 19:10573 (I;MN;In Russian) 

MILL TAILINGS 

Colorado economic impact study on the Uranium Mill Tailings 
Remedial Action Project in Colorado: Colorado state fiscal 
year 1993, 19:8389 (R;US) 

Grand Junction Projects Office site environmental report for cal- 
endar year 1992, 19:8394 (R;US) 

Long-term surveillance plan for the Collins Ranch Disposal Site, 
Lakeview, Oregon: Revision 2, 19:8388 (R;US) 

Mining relics as sources of natural radioactivity. Pt. 2: Release 
of radon from uranium mill tailings, 19:10364 (RA;DE) 

UMTRA project water sampling and analysis plan, Durango, 
Colorado, 19:8245 (R;US) 

MINE-MOUTH GENERATING PLANTS 

See FOSSIL-FUEL POWER PLANTS 

MINERAL WASTES 

The use of FBC wastes in the reclamation of coal slurry solids: 
Final technical report, September 1, 1991—December 31, 
1992, 19:7961 (R;US) 

The use of FBC wastes in the reclamation of coal slurry solids: 
Final technical report, September 1, 1991—August 31, 1992, 
19:9526 (R;US) 

The use of FBC wastes in the reclamation of coal slurry solids: 
Final technical report, September 1, 1991—December 31, 
1992, 19:7961 (R;US) 

MINERALS 

Coal Combustion Science quarterly progress report, January— 
March 1993: Task 1, Coal char combustion: Task 2,, Fate of 
mineral matter, 19:8107 (R;US) 

Time-temperature-transformation diagrams for brick, tile and 
pipe clays: their determination and use, 19:9576 (R;GB) 

MINERS 

Visit to the Centre of Radiation Hygiene, Institute of Hygiene 
and Epidemiology Prague, Czechoslovakia: Foreign trip re- 
port, 29 November—2 December 1988, 19:10538 (R;US) 

MINIMUM AVERAGE-B CONFIGURATIONS 

Creation of an average magnetic well in the closed traps due to lo- 

cal deformation of round magnetic surfaces, 19:11248 (IA;XA) 
MINING 

Domestic uranium mining and milling industry, 1992: Viability 
assessment, 19:8183 (R;US) 

Injury experience in nonmetallic mineral mining (except stone 
and coal), 1991, 19:10617 (R;US) 


MOESSBAUER EFFECT 


MINING RESEARCH METHOD 

See DESULFURIZATION 

MINORITY GROUPS 

See also LOW INCOME GROUPS 

PREP Program: High school urban engineering technical 
progress report, Summer 1993, 19:9189 (R;US) 

The comparative impact of the market penetration of energy- 
efficient measures: A sensitivity analysis of its impact on 
minority households, 19:9470 (R;US) 

MIRRORS 

See also LASER MIRRORS 

Characterization of defect geometries in multilayer optical coat- 
ings, 19:10062 (R;US) 

MIS TRANSISTORS 

Charge trapping and breakdown in N20 oxides, 19:10048 (R;US) 

Study of an Insulated Gate Bipolar Transistor (IGBT) and its 
connection in series. Application at a chopper 1500V-5A- 
10kHz, 19:11241 (R;FR;In French) 

MISGURNUS 
See FISHES 
MISSILES 

Missile launch detection electric field perturbation experiment: 
Final report, 19:9627 (R;US) 

STARS missile — Modal analysis of first-flight data using the 
Natural Excitation Technique, NExT, 19:10255 (R;US) 

MISSISSIPPI 

Final report on decommissioning boreholes and wellsite restora- 
tion, Gulf Coast Interior Salt Domes of Mississippi, 19:8246 
(R;US) 

MITOSIS 

Stem-loop structures of the repetitive DNA sequences located at 

human centromeres, 19:10449 (R;US) 
MIXED NITRIDE FUELS 

Study on the carbon dispersion in (UO3+C) microsphere pre- 

pared by internal gelation process, 19:8187 (R;JP) 
MIXED OXIDE FUELS 

ThOz based fuels for PHWRs: Fabrication, characterization and 
test irradiation, 19:8955 (RA;CA) 

The large scale U233, thoria reactor physics experiment at 
Chalk River Nuclear Laboratories, 19:8954 (RA;CA) 

MIXTURES 

See also SLURRIES 

Strongly coupled ionic mixtures and the H/He EOS, 19:10658 
(R;US) 

Studies in physico-chemical hydrodynamics of extended sys- 
tems: Annual progress report, November 1, 1993—October 
31, 1994, 19:9922 (R;US) 

MM-0011 
See NICKEL BASE ALLOYS 
MODE CONVERSION 
Current drive by synergy of slow modes in tokamaks, 19:11076 
(R;FR) 

MODELS (ATOMIC) 

See ATOMIC MODELS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (FUNCTIONAL) 

See FUNCTIONAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 

See NUCLEAR MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 
MODERATORS 

Pickering NGS-B calandria inlet line failures and repairs, 
19:8858 (IA;CA) 

MOESSBAUER EFFECT 

Electric field gradient tensor parameters determined by emis- 
sion Moessbauer spectroscopy in La; 9Bap,;CuO, lattice 
copper and barium nodes, 19:10944 (IA;RU;In Russian) 
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MOISTURE GAGES 
CPAC moisture study: Phase 1 report on the study of optical 
spectra calibration for moisture, 19:8360 (R;US) 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULES 
Theoretical studies of solid-fluid phase equilibria: Final report, 
September 1, 1990—December 31, 1993, 19:10933 (R;US) 
MOLLUSCS 
See also OYSTERS 
Characterization of elements in marine organisms, 19:10588 
(RA;JP;In Japanese) 
Concentration of radionuclides by marine organisms and their 
food chain, 19:10589 (RA;JP;In Japanese) 
MOLTEN CARBONATE FUEL CELLS 
Catalysts 
Development of a 1 kW internal reforming MCFC stack: 6th 
progress report for the period December ’92 - August ’93, 
19:9464 (R;NL) 
Cathodes 
A stabilized NiO cathode for molten carbonate fuel cells, 
19:9330 (RA;US) 
Performance of alternative cathodes for molten carbonate fuel 
cells, 19:9332 (RA;US) 
Studies on the perovskite cathode for the molten carbonate fuel 
cell, 19:9441 (RA;US) 
Chemical Properties 
Material studies on laboratory scale MCFCs, 19:9331 (RA;US) 
Commercialization 
Development of MCFC system components to commercializa- 
tion - plate reformer and advanced stack, 19:9321 (RA;US) 
Fundamental stack and system issues in molten carbonate fuel 
cell development, 19:9463 (R;US) 
Computerized Simulation 
An ASPEN/SP fuel cell performance USER block, 19:9383 
(RA;US) 
Demonstration Programs 
Fuel cell R&D demonstration programs at electric utilities in 
Japan, 19:9349 (RA;US) 
Design 
Development of MCFC system components to commercializa- 
tion - plate reformer and advanced stack, 19:9321 (RA;US) 
Development of direct carbonate fuel cell stacks, 19:9307 
(RA;US) 
Development of internal reforming MCFC, 19:9316 (RA;US) 
Development of internal reforming MCFC with petroleum light 
fuels, 19:9326 (RA;US) 
Electrolyte composition, and its chemical and electrochemical 
characteristics in molten carbonate fuel cell, 19:9325 (RA;US) 
MCFC endurance technology development, 19:9334 (RA;US) 
Status of MCFC technology at M-C Power — 1992, 19:9305 
(RA;US) 
Electrocatalysts 
Behaviour of the Ni/MgO catalyst in DIR-MCFC geometry, 
19:9374 (RA;US) 
Development and evaluation of precommercial novel materials 
for MCFC electrodes, 19:9372 (RA;US) 
Electrochemical Corrosion 
High temperature corrosion of separator materials for MCFC, 
19:9322 (RA;US) 
Electrodes 
Development and evaluation of precommercial novel materials 
for MCFC electrodes, 19:9372 (RA;US) 
Strategy of optimizing MCFC electrode design, 19:9434 (RA;US) 
Study on the interfacial characteristics of porous nickel 
electrodes for molten carbonate fuel cell by means of electro- 
chemical impedance spectroscopy, 19:9437 (RA;US) 
Fabrication 
In-cell sintering process for MCFC, 19:9324 (RA;US) 


Status of the ECN high temperature fuel cell materials develop- 
ment, 19:9454 (RA;US) 
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Manufacturing 
Status of MCFC technology at M-C Power — 1992, 19:9305 
(RA;US) 
Materials Testing 
Material studies on laboratory scale MCFCs, 19:9331 (RA;US) 
Mathematical Models 
Modeling different operation modes of molten carbonate fuel 
cells, 19:9317 (RA;US) 
Operation 
Modeling different operation modes of molten carbonate fuel 
cells, 19:9317 (RA;US) 
Performance 
Component development, 19:9333 (RA;US) 
Improvement of molten carbonate fuel cell performance by pore 
structure control of the electrodes, 19:9327 (RA;US) 
Performance Testing 
Demonstration of a carbonate fuel cell stack on coal derived 
gas, 19:9348 (RA;US) 
Development of a 1 KW internal reforming MCFC stack: Final 
report for the period June '90 - August ’93, 19:9465 (R;NL) 
Development of direct carbonate fuel cell stacks, 19:9307 
(RA;US) 
Development of internal reforming MCFC with petroleum light 
fuels, 19:9326 (RA;US) 
Development status of MCFC at CRIEPI, 19:9328 (RA;US) 
MCFC endurance technology development, 19:9334 (RA;US) 
Recent status of IHI MCFC stack development, 19:9306 (RA;US) 
Status of MCFC stack technology at Hitachi, 19:9303 (RA;US) 
Status of the ECN high temperature fuel cell materials develop- 
ment, 19:9454 (RA;US) 
Physical Properties 
Material studies on laboratory scale MCFCs, 19:9331 (RA;US) 
Pressure Dependence 
Development status of MCFC at CRIEPI, 19:9328 (RA;US) 
Reformer Processes 
Naval propulsion direct fuel cell advancements using diesel fuel, 
19:9443 (RA;US) 
Polar power, potable water and other services with practical fuel 
cells, 19:9444 (RA;US) 
Research Programs 
Development of direct internal reforming MCFC using petroleum 
light fuels, 19:9320 (RA;US) 
Development of indirect internal reforming molten carbonate 
fuel cell, 19:9304 (RA;US) 
Development of internal reforming MCFC, 19:9316 (RA;US) 
MCFC stack development in the Netherlands, from experiment 
to proof of concept, 19:9308 (RA;US) 
Recent status of IHiI MCFC stack development, 19:9306 (RA;US) 
Status of MCFC stack technology at Hitachi, 19:9303 (RA;US) 
Swedish research on MCFC, 19:9319 (RA;US) 
Stability 
Component development, 19:9333 (RA;US) 
Stacks 
Development of a 1 kW internal. reforming MCFC stack: 6th 
progress report for the period December '92 - August ’93, 
19:9464 (R;NL) 
Development of a 1 kW internal reforming MCFC stack: Final 
report for the period June '90 - August '93, 19:9465 (R;NL) 
MOLTEN CARBONATE PROCESS 
See DESULFURIZATION 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 
Corrosion of ceramics in coal-combustion applications, 19:8085 
(RA;US) 
Determination of thermal diffusivity of high temperature melts by 
the laser-flash method, 19:11272 (RA;JP) 
MOLYBDENUM 
Gasoline from natural gas by sulfur processing: Quarterly 
progress report, June—September 1993, 19:8568 (R;US) 
Grand Junction Projects Office site environmental report for cal- 
endar year 1992, 19:8394 (R;US) 
Monticello Mill Tailings Site environmental report for calendar 
year 1992, 19:8393 (R;US) 





[Studies of supported molybdenum and tungsten]: Progress re- 
port, 19:9859 (R;US) 
MOLYBDENUM 99 
Separation of carrier-'free’ 
19:9912 (RA;DE) 
MOLYBDENUM COMPOUNDS 
See also MOLYBDENUM HYDROXIDES 
MOLYBDENUM OXIDES 
MOLYBDENUM SILICIDES 
MOLYBDENUM SULFIDES 
Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 11, April 
1, 1993—June 30, 1993, 19:8040 (R;US) 
MOLYBDENUM HYDROXIDES 
Gas chromatographic studies of molybdenum oxides and hy- 
droxides, 19:9876 (RA;DE) 
Separation of carrier-’free’ 
19:9912 (RA;DE) 
MOLYBDENUM OXIDES 
Gas chromatographic studies of molybdenum oxides and hy- 
droxides, 19:9876 (RA;DE) 
Separation of carrier-’free’ 
19:9912 (RA;DE) 
Synthesis and characterization of novel ternary and quaternary 
reduced molybdenum oxides, 19:9880 (R;US) 
MOLYBDENUM SILICIDES 
Creep behavior of MoSiz-SiC composites, 19:9780 (R;US) 
Microstructure and mechanical properties of nitrided molybde- 
num silicide coatings, 19:9739 (R;US) 
MOLYBDENUM SULFIDES 
Approach to extending the cycle life of lithium secondary bat- 
tery.. Degradation mechanism of cell componens by 
charge/discharge cycling of LUMoS2 cells, 19:9175 (R;JP;In 
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Development of ceramic membrane reactors for high tempera- 
ture gas cleanup: Final report, 19:8002 (R;US) 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
FAILED ELEMENT MONITORS 
RADIATION MONITORS 
Air-depolyable geophysics package, 19:10218 (R;US) 
Chemical sensors technology development planning workshop, 
19:9827 (R;US) 
Communications technology for unattended sensors, 19:9626 
(R;US) 
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See FAILED ELEMENT MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
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Laser application in the fabrication of gas-tagged capsules: A 
leak detection system, 19:9075 (R;US) 
MONOCRYSTALS 
lon-induced crystallization temperature dependence, 19:10997 
(IA;RU;In Russian) 
Peculiarity of electron orientation movement along the charged 
axes of lithium hydride crystal, 19:10973 (IA;RU;in Russian) 
Stabilisation of high energy particles in crystal and the random 
chain model, 19:10981 (IA;RU;In Russian) 
MONTE CARLO METHOD 
Parallel processing Monte Carlo radiation transport codes, 
19:10907 (R;US) 
Ten new checks to assess the statistical quality of Monte Carlo 
solutions in MCNP, 19:10908 (R;US) 
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molybdenum from Zirconium, 


molybdenum from = Zirconium, 


MOON 

An evaluation of storage technologies for a lunar base power 

plant, 19:9400 (RA;US) 
MOS TRANSISTORS 

Design and implementation of a radiation hardened silicon on 
sapphire (SOS) embedded signal conditioning unit controller 
(SCUC) for the RAPID instrument on the Cluster satellites, 
19:10193 (R;NO) 

MPD 

See MAXIMUM PERMISSIBLE DOSE 
MULE DEER 

See DEER 
MULTI-CHANNEL ANALYZERS 

Advances in and uses of gamma-ray field instrumentation at Los 

Alamos, 19:10186 (R;US) 
MULTICHARGED IONS 
Radiative corrections in strong Coulomb fields, 19:10911 (R;DE) 
MULTIPARTICLE SPECTROMETERS 

Design and implementation of a radiation hardened silicon on 
sapphire (SOS) embedded signal conditioning unit controller 
(SCUC) for the RAPID instrument on the Cluster satellites, 
19:10193 (R;NO) 

MULTIPHASE FLOW 
Phase distribution in complex geometry conduits, 19:9989 (R;US) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Study and construction of an air proportional counter for superfi- 
cial alpha contamination, 19:10171 (I;BR;in Portuguese) 

MUNGBEANS 

Influence of gamma irradiation and packaging material to gram 

green and soybean, 19:10512 (RA;VN;In Vietnamese) 
MUNICIPAL WASTES 

Danish MSW combustion with natural gas reburning: Phase 1. 
Final report, 19:8536 (R;DK) 

Oxygen-enriched coincineration of MSW and sewage sludge: 
Final report, 19:9602 (R;US) 

Polyvinyl chloride plastics in municipal solid waste combustion: 
Impact upon dioxin emissions: A synthesis of views, 19:9601 
(R;US) 

Theoretical aspects of thermal processing of biomass, 19:8509 
(1A;GB) 

MUON-CATALYZED FUSION 
Muon catalyzed fusion, 19:11218 (IA;CH) 
MUONIC ATOMS 

Heavy muonic atoms and the dynamics of nuclear fission, 

19:10932 (IA;RU;In Russian, English) 
MUONIUM 

Calculation method for muon potential in muon atom for intra- 
nuclear area with regard to nucleus E2 and E4 deformation, 
19:10931 (IA;RU;In Russian) 

MUONS 

High sensitivity tests of the standard model for electroweak in- 
teractions: Progress report, 16 January 1993-15 January 
1994, 19:10716 (R;US) 

Inclusive single muon production in DO, 19:10729 (R;US) 

Muon background in a 1.0-TeV linear collider, 19:10128 (R;US) 

Study of B°-B° mixing in DO, 19:10727 (R;US) 
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N*BARYONS 
See also DELTA BARYONS 
Resonant modes in the nuclear medium and nucleus-nucleus 
collisions, 19:10754 (R;SE) 
N*RESONANCES 
See N*BARYONS 
N-1535 BARYONS 
Electroproduction of nmesons at the proton near the N(1535) 
S,; resonance, 19:10712 (R;DE;lIn German) 
N-1535 RESONANCES 
See N-1535 BARYONS 
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Groundwater impact assessment report for the 1325-N Liquid 
Waste Disposal Facility, 19:9114 (R;US) 
Hydrogeology of the 100-N Area, Hanford Site, Washington, 
19:10412 (R;US) 
NATIONAL RADIOLOGICAL PROTECTION BOARD 
See NRPB 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
Cocombustion 
Combustion of Illinois coals and chars with natural gas: Final 
technical report, September 1, 1991—August 31, 1992, 
19:8101 (R;US) 
Cooperative research on the combustion characteristics of 
cofired desulfurized Illinois coal and char with natural gas: Fi- 
nal technical report, September 1, 1991—August 31, 1992, 
19:8078 (R;US) 
Combustion 
Long term NO, emissions results with natural gas reburning, 
19:8082 (RA;US) 
Complied Data 
Natural gas monthly, January 1994, 19:8163 (R;US) 
Winter fuels report, week ending January 14, 1994 (Contains 
glossary), 19:8132 (R;US) 
Winter fuels report, week ending January 21, 1994 (Contains 
glossary), 19:8133 (R;US) 
Winter fuels report, week ending January 28, 1994 (Contains 
glossary), 19:8134 (R;US) 
Winter fuels report, week ending January 7, 1994 (Contains 
glossary), 19:8131 (R;US) 
Compressed Gases 
Technical analysis of alternative fueled vehicles, 19:9619 (I;JP) 
Consumption Rates 
Electric power monthly, January 1994, 19:9270 (R;US) 
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Gasoline from natural gas by sulfur processing: Quarterly 
progress report, June—September 1993, 19:8568 (R;US) 
Data Base Management 
Preliminary analysis of GASIS user needs, 19:8156 (R;US) 
Distribution 
Natural gas annual 1992 supplement: 
19:8166 (R;US) 
Energy Models 
Development of a natural Gas Systems Analysis Model 
(GSAM), 19:8168 (R;US) 
Exports 
Natural gas: Imports and exports third quarter report 1993, 
19:8167 (R;US) 
Fuel Substitution 
Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report twelve: 
Economic analysis of alternative uses for Alaskan North 
Slope natural gas, 19:9615 (R;US) 
Compressed natural gas fueled vehicles: The Houston experi- 
ence, 19:9613 (R;US) 
Glass Industry 
Nordic pot furnace project: 
Swedish) 


Company profiles, 


Field testing, 19:8172 (R;DK;In 
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imports 
Natural gas: Imports and exports third quarter report 1993. 
19:8167 (R;US) 
Information Systems 
Preliminary analysis of GASIS user needs, 19:8156 (R:US) 
Materials Recovery 
Geohydrologic feasibility study of the greater Green River Basin 
for the potential applicability of Jack W. Mcintyre's patented 
tool, 19:8148 (R;US) 
Prices 
Electric power monthly, January 1994, 19:9270 (R:US) 
Processing 
Application of rotating contactor to natural gas processing, 
19:8157 (R;US) 
Inorganic polymer-derived ceramic membranes, 19:8150 (R:US) 
Low-quality natural gas sulfur removal/recovery, 19:8158 (R:US) 
Low-quality natural gas sulfur removal/recovery with mem- 
branes, 19:8155 (R:US) 
Upgrading natural gas by means of highly performing polyimide 
membranes, 19:8154 (R;US) 
Pulse Combustion 
Development and testing of commercial-scale coal-fired pulse 
combustion systems, 19:10027 (RA;US) 
Purification 
Utilization of low-quality natural gas: A current assessment: Fi- 
nal report, 19:8153 (R;US) 
Staged Combustion 
Danish MSW combustion with natural gas reburning: Phase 1. 
Final report, 19:8536 (R;DK) 
Statistical Data 
Natural gas annual 1992: Volume 1, 19:8164 (R:US) 
Natural gas annual 1992: Volume 2, 19:8165 (R;US) 
Storage Facilities 
Pilot plant for storage of natural gas in lined rock caverns. Stage 
3, 19:8169 (R:SE;In Swedish) 
Pilot plant for storage of natural gas in lined rock caverns. Stage 
4, 19:8170 (R:SE;In Swedish) 
Supply and Demand 
Development of a natural Gas Systems Analysis Model 
(GSAM), 19:8168 (R;US) 
Underground Storage 
Pilot plant for storage of natural gas in lined rock caverns. Stage 
3, 19:8169 (R:SE;In Swedish) 
Pilot plant for storage of natural gas in lined rock caverns. Stage 
4, 19:8170 (R;SE;in Swedish) 
Winter fuels report week ending, December 17, 1993 (Contains 
Glossary), 19:8129 (R;US) 
Uses 
Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report twelve: 
Economic analysis of alternative uses for Alaskan North 
Slope natural gas, 19:9615 (R;US) 
NATURAL GAS DEPOSITS 
See also NATURAL GAS FIELDS 
A novel geotechnicalgeostatistical approach for exploration and 
production of natural gas from multiple geologic strata: Tech- 
nical progress report, Aprit+-June 1993, 19:8141 (R;US) 
Analysis of deep seismic reflection and other data from the 
southern Washington Cascades, 19:8147 (R;US) 
Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report twelve: 
Economic analysis of alternative uses for Alaskan North 
Slope natural gas, 19:9615 (R;US) 
Characterization of oil and gas reservoir heterogeneity: Final re- 
port, November 1, 1989—June 30, 1993, 19:8111 (R;US) 
Examples from the atlas of major Applachian Gas Plays, 
19:8146 (R;US) 
Fracture detection, mapping, and analysis of naturally fractured 
gas reservoirs using seismic technology, 19:8145 (R;US) 
Gulf of Mexico Oil and Gas Atlas Series: Play analysis of 
oligocene and miocene reservoirs from Texas State Offshore 
Waters, 19:8109 (R;US) 
Incremental natural gas resources through infield reserve 
growth/secondary natural gas recovery, 19:8151 (R;US) 





Integrated seismic study of naturally fractured tight gas reser- 
voirs, 19:8142 (R;US) 

Integrated seismic study of naturally fractured tight gas reser- 
voirs: Technical progress report, April 1, 1993—June 31, 1993, 
19:8143 (R;US) 

Multistrata exploration and production study, 19:8152 (R;US) 

Reserves in western basins: Part 1, Greater Green River basin, 
19:8144 (R;US) 

NATURAL GAS FIELDS 

Characterization of oil and gas reservoir heterogeneity: Final re- 
port, November 1, 1989—June 30, 1993, 19:8111 (R;US) 

Integrated seismic study of naturally fractured tight gas 
reservoirs: Technical progress report for the period: 7/1/93— 
9/31/93, 19:8112 (R;US) 

NATURAL GAS FUEL CELLS 

Economic feasibility analysis of distributed electric power gener- 
ation based upon the natural gas fired fuel cell: Draft and final 
progress report for the period May 1, 1993—July 31, 1993, 
19:9461 (R;US) 

NATURAL GAS HYDRATE DEPOSITS 

Gas hydrate detection and mapping on the US east coast, 

19:8140 (R;US) 
NATURAL GAS INDUSTRY 

Natural gas annual 1992 supplement: 
19:8166 (R;US) 

Natural gas monthly, January 1994, 19:8163 (R;US) 

NATURAL GAS PROCESSING PLANTS 

Application of rotating contactor to natural gas processing, 

19:8157 (R;US) 
NATURAL GAS WELLS 

Geohydrologic feasibility study of the Piceance Basin of Colorado 
for the potential applicability of Jack W. Mclintyre’s patented 
gas/produced water separation process, 19:8077 (R;US) 

Incremental natural gas resources through infield reserve 
growth/secondary natural gas recovery, 19:8151 (R;US) 

Multistrata exploration and production study, 19:8152 (R;US) 

NATURAL GASOLINE PLANTS 
See NATURAL GAS PROCESSING PLANTS 
NATURAL URANIUM 

Dating of the Francevillian sedimentary series and mineralogic 
and isotopic (Sm, Nd, Rb, Sr, K, Ar, U, O and C) characteriza- 
tion of the gangue of the reactors 10 and 13. Preliminary 
report, 19:9814 (RA;XE) 

NAVAL REACTORS 
See SHIP PROPULSION REACTORS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEOCLASSICAL TRANSPORT THEORY 

Neoclassical energy balance simulations in L-2 during ECR 
heating, 19:11181 (IA;XA) 

Neoclassical transport calculations using DKES code for W7- 
AS, 19:11126 (IA;XA) 

Spherical harmonics method for calculating neoclassical trans- 
port coefficients, 19:11131 (IA;XA) 

NEODYMIUM 133 

Nuclear structure research: Annual progress report, 19:10783 

(R;US) 
NEODYMIUM ALLOYS 

Hyperfine characteristics and structure of Nd-Fe cast alloys, 

19:10950 (IA;RU;In Russian) 
NEON 20 REACTIONS 

Construction of an intelligent” trigger system for kaons and 
study of the K* production in the system Ne+NaF at 1.0 
GeV/u, 19:10838 (R;DE;In German) 

Experiments on the nuclear fragmentation and on the produc- 
tion of radioactive beams for direct reactions, 19:10834 
(R;DE;In German) 

Fragmers raphy of PbS monocrystal in Pb fission reaction by 
12C and “°Ne ions, 19:10845 (IA;RU;In Russian) 

Production of neutral pions in the heavy-ion reactions 350 
MeV/u °Ne + ?7Al and 1 GeV/u “°Ar + 4°Ca, 19:10843 
(R;DE;In German) 


Company profiles, 


NEURAL NETWORKS 


Studies on the pion production in relativistic heavy-ion reactions 

of symmetric mass systems, 19:10844 (R;DE;in German) 
NEON IONS 
Optical field ionization of atoms and ions using ultrashort laser 
pulses, 19:10930 (R;US) 
NEOPLASMS 
See also CARCINOMAS 
GLIOMAS 
SARCOMAS 

Assessment of enzymatic activity of salinary glands in compre- 
hensive radiotherapy of malignant neoplasms of head and 
neck, 19:10485 (IA;RU;in Russian) 

Colorectal cancer and non-malignant respiratory disease in as- 
bestos cement and cement workers: Studies on mortality, 
cancer morbidity, and radiographical changes in lung 
parenchyma and pleura, 19:10488 (R;SE) 

Comparative toxicity of strontium-90 and radium-226 in beagle 
dogs: Report of first year, December 16, 1989-December 15, 
1990, 19:10555 (R;US) 

Comparative toxicity of strontium-90 and radium-226 in beagle 
dogs: Report of second year, December 16, 1990—December 
15, 1991, 19:10556 (R;US) 

Delayed results of combined treatment of malignant neoplasms 
of nasal cavity and accessory basal sinuses with the use of 
remote neutron therapy, 19:10486 (IA;RU;In Russian) 

Elaboration and development of remote neutron therapy at U- 
120 cyclotron of Nucleare Physics Institute at TPI, 19:10469 
(IA;RU;In Russian) 

Electrophysiological and thermographic characteristics of the 
skin in radiotherapy with the use of fast neutrons, 19:10476 
(IA;RU;In Russian) 

Fast neutrons in concomitant radiation and combined treatments 
of patients with larynx cancer, 19:10482 (IA;RU;in Russian) 

Gamma-neutron therapy in comprehensive treatment of local- 
spread forms of breast cancer, 19:10483 (IA;RU;In Russian) 

Hemopoiesis in intra-operative radiotherapy, 19:10475 
(IA;RU;In Russian) 

Physicotechnical aspects of quality assurance in intracavitary 
radiotherapy with *5*Cf-sources, 19:8482 (IA;RU;In Russian) 

Physicotechnical, radiobiological and clinical aspects for usage 
of fast neutrons of reactor in radiotherapy of oncological pa- 
tients, 19:10470 (IA;RU;In Russian) 

Results of concomitant radiotherapy, 19:10480 (IA;RU;In Rus- 
sian) 

Results of the second phase of clinical testing of 6.3 MeV neu- 
trons at the Kiev cyclotron U-120 in treatment of 498 patients, 
19:10471 (IA;RU;in Russian) 

Usage of concomitant neutron-photon radiotherapy in combined 
treatment of malignant larynx tumors, 19:10481 (IA;RU;In 
Russian) 

NEPTUNIUM 

Separation of neptunium, plutonium and uranium by using bu- 

tyraldehydes as reductants in reprocessing, 19:8207 (R;JP) 
NEPTUNIUM 237 

A new methodology for measuring time correlations and excite 
states of atoms and nuclei, 19:10170 (I;BR;In Portuguese) 

The fission transmutation of 257Np in a field of spallation neu- 
trons emitted from thick lead target bombarded by 1-3.7 GeV 
protons and deuterons, 19:10883 (IA;CH) 

NEPTUNIUM COMPLEXES 
Complexation of Np(V) in aqueous solutions, 19:10351 (R;XE) 
NETHERLANDS 

Travel to the Netherlands to visit RIVM, the National Institute for 
Public Health and Environmental Protection: Foreign trip re- 
port, September 4, 1993—October 17, 1993, 19:9523 (R;US) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 


NEURAL NETWORKS 
Exploring phase space concepts in the forecasting of time se- 
ries with artificial neural networks, 19:11376 (R;US) 
Genetic algorithms at UC Davis/LLNL, 19:11374 (R;US) 
Use of neural networks in the capacitance imaging system: 
Technical note, 19:8093 (R;US) 
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NEUTRAL ATOM BEAM INJECTION 


NEUTRAL ATOM BEAM INJECTION 

Study of an Insulated Gate Bipolar Transistor (IGBT) and its 
connection in series. Application at a chopper 1500V-5A- 
10kHz, 19:11241 (R;FR;In French) 

NEUTRAL-PARTICLE TRANSPORT 

See also NEUTRON TRANSPORT 

MCNP analysis of the FOEHN critical experiment, 19:9111 (R;US) 

Ten new checks to assess the statistical quality of Monte Carlo 
solutions in MCNP, 19:10908 (R;US) 

NEUTRINO DETECTION 

Measurement of the Thallium 208 and Bismuth 214 radiopurities 
of a molybdenum foil with the NEMO detector, 19:10183 
(R;FR;In French) 

Single photon cross-section measurements with the ALEPH de- 
tector: determination of the number of neutrinos, 19:10761 
(R;FR;In French) 

NEUTRINOS 

See also SOLAR NEUTRINOS 

A tevatron collider beauty factory: [Final report, 1980-1992], 
19:10158 (R;US) 

Topical problems of nuclear beta decay far from stability, 
19:10813 (IA;RU;In Russian, English) 

NEUTRON BEAMS 

Comparative analysis of radiation injuries of dogs exposed to 
gamma-neutron irradiation with neutron energy of 0.37 and 
1.2 MeV, 19:10581 (IA;RU;in Russian) 

Travel to Finland to attend workshop on Clinical Implementation 
of Neutron Capture and Therapy: Foreign trip report, Septem- 
ber 11-16, 1993, 19:10462 (R;US) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Travel to Finland to attend workshop on Clinical Implementation 
of Neutron Capture and Therapy: Foreign trip report, Septem- 
ber 11-16, 1993, 19:10462 (R;US) 

NEUTRON DENSITY 

Non deterministic approach of 

19:11331 (R;FR;In French) 
NEUTRON DETECTORS 

See also SELF-POWERED NEUTRON DETECTORS 

Neutron dosimetry using bubble detectors and an anthropomor- 
phic phantom, 19:10574 (RA;CA) 

Suitability of CR-39 dosimeters for personal dosimetry around 
CANDU reactors, 19:10142 (R;CA) 

NEUTRON DIFFRACTION 

Implementation of neutron diffraction technique at Nuclear Cen- 
ter of National Institute of Nuclear Research for study of 
materials., 19:9823 (I;MX;lIn Spanish) 

NEUTRON DOSIMETRY 

Neutron equivalent dose rates at the surroundings of the elec- 
tron linear accelerator operated by the university of Sao Paulo 
- Physics institute, 19:10567 (1;BR;lIn Portuguese) 

NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 

Neutron flux determination at the horizontal beam tubes of the 
Rossendorf research reactor RFR, 19:9088 (IA;DE) 

Problems of weight determination for the multigroup Monte Carlo 
code TRAMO for neutron flux calculation, 19:9006 (IA;DE) 

NEUTRON FLUX DENSITY 

See NEUTRON FLUX 

NEUTRON GUIDES 

Development of an ion guide coupled to an on-line isotope sep- 
aration system on Sara. Identification and study of isospin 
exotic nuclei at Isolde and Sara, 19:10191 (R;FR;In French) 

Neutron streaming analysis of the LMFBR neutron guide 
mockup, 19:10895 (IA;RU;In Russian) 

NEUTRON MATTER 

See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 

See MOISTURE GAGES 
NEUTRON MULTIPLIER FACILITY 

See SUBCRITICAL ASSEMBLIES 
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NEUTRON RADIOGRAPHY 

Computer modeling on neutron radiography, 19:10021 (R;US) 

Novel energy-selective method for spectral correction in fast 
neutron computer tomography, 19:10018 (R;DE;In German) 

NEUTRON REACTIONS 

Neutron capture in '48-5°Sm: A sensitive probe of the s- 
process neutron density, 19:10880 (R;DE) 

New findings in fission, 19:10849 (IA;RU;In Russian, English) 

SNL RML recommended dosimetry cross section compendium, 
19:10886 (R;US) 

NEUTRON REFLECTORS 

Production test 105-440-P measurement of neutron fluxes in 

graphite reflector, 19:9094 (R;US) 
NEUTRON SOURCE FACILITIES 

Analysis of containment performance and radiological conse- 
quences under severe accident conditions for the Advanced 
Neutron Source Reactor at the Oak Ridge National Labora- 
tory, 19:9153 (R;US) 

Analysis of core-concrete interaction event with flooding for the 
Advanced Neutron Source reactor, 19:9120 (R;US) 

Detailed heat load calculations for the conceptual design of the 
Advanced Neutron Source reactor, 19:8485 (R;US) 

Quality factor measurements at NTF, 19:10887 (R;US) 

Target station design for a 1 MW pulsed spallation neutron 
source, 19:8483 (R;US) 

NEUTRON SOURCES 

Advanced Neutron Source (ANS) Project: Progress report FY 
1993, 19:8484 (R;US) 

Analysis of beam-on-target interaction in a neutron-source test 
facility, 19:11226 (R;US) 

Concepts of accelerator based transmutation systems, 19:8310 
(IA;CH) 

LAHET Code System/CINDER’90 validation calculations and 
comparison with experimental data, 19:10909 (R;US) 

Neutron sources and applications, 19:10093 (R;US) 

Neutronics of a D-Li neutron source: An overview, 19:11225 
(R;US) 

Proceedings of the specialists’ meeting on accelerator-based 
transmutation, 19:8309 (1;CH) 

Research activities related to accelerator-based transmutation 
at PSI, 19:8330 (IA;CH) 

Transmutation of fission products and transuranium by high en- 
ergy neutron, 19:8322 (IA;CH) 

NEUTRON STARS 

Binary-binary collisions involving main-sequence stars, white 

dwarts and neutron stars in globular clusters, 19:10652 (R;US) 
NEUTRON THERAPY 

See also NEUTRON CAPTURE THERAPY 

Assessment of isoeffective distribution of absorbed energy of 
fast neutrons during therapeutic irradiation of patients, 
19:10474 (IA;RU;In Russian) 

Changes of DNA content of tumor cell nuclei in different types of 
irradiation, 19:10477 (IA;RU;In Russian) 

Delayed results of combined treatment of malignant neoplasms 
of nasal cavity and accessory basal sinuses with the use of 
remote neutron therapy, 19:10486 (IA;RU;In Russian) 

Dosimetric computer planning of radiation of malignant tumors 
by fast neutron beam of U-120 cyclotron, 19:10473 (IA;RU;In 
Russian) 

Possible ways for development of neutron therapy on accelera- 
tors, 19:10472 (IA;RU;In Russian) 

NEUTRON TRANSPORT 

LAHET Code System/CINDER’90 validation calculations and 
comparison with experimental data, 19:10909 (R;US) 

MCNP analysis of the Livermore pulsed spheres with ENDF/B- 
Vi, 19:10903 (R;US) 

Non deterministic approach of 
19:11331 (R;FR;in French) 

NEUTRON-DEFICIENT ISOTOPES 

Detection and investigation of beta-delayed fission of 
ultraneutron-deficient nuclei in the range Hg-Pb, 19:10854 
(IA;RU;In Russian, English) 

Nuclear structure research: Annual progress report, 19:10783 
(R;US) 
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NEUTRON-RICH ISOTOPES 

Gamov-Teller transitions in spherical neutron rich nuclei, 
19:10815 (R;RU;In Russian) 

Search for delayed fission of neutron-rich nuclides and cos- 
mochronology, 19:10853 (IA;RU;In Russian, English) 

NEUTRONS 
See also BETA-DELAYED NEUTRONS 
FAST NEUTRONS 

Assessment of enzymatic activity of salinary glands in compre- 
hensive radiotherapy of malignant neoplasms of head and 
neck, 19:10485 (IA;RU;In Russian) 

CP-odd interaction of light quarks and the neutron electric dipole 
moment, 19:10713 (R;RU) 

Concomitant radiotherapy of endometrium cancer with the use 
of 252Cf sources of high activity, 19:10484 (IA;RU;In Russian) 

Dependence of nuclear interceptor effectiveness on hydrogen 
content of chemical warhead agent, 19:10256 (R;US) 

Fast neutrons in concomitant radiation and combined treatments 
of patients with larynx cancer, 19:10482 (IA;RU;In Russian) 
Investigation of the nucleon electromagnetic structure by polar- 
ization effects in ete ~ >NantiN processes, 19:10775 (R;RU) 
Neutron radiation in comprehensive therapy of patients with os- 

teogenic sarcoma, 19:10478 (IA;RU;In Russian) 

SLAC measurements of the neutron spin-structure function, 
19:10779 (R;US) 

Usage of concomitant neutron-photon radiotherapy in combined 
treatment of malignant larynx tumors, 19:10481 (IA;RU;In 
Russian) 

[Structure and dynamics of microemulsions in bulk, at interfaces, 
and in confined geometries]: Progress report, 19:10937 (R;US) 

NEVADA TEST SITE 

Analog fiber optic multiplexing techniques and results from the 
Hunters Trophy Experiment, 19:10253 (R;US) 

History of Sandia National Laboratories’ auxiliary closure mech- 
anisms, 19:10245 (R;US) 

Numerical modeling studies on the alternately pulsed infiltration 
and subsequent evaporation of water in a dry high desert allu- 
vial soil, 19:8244 (R;US) 

Preliminary identification of potentially disruptive scenarios at 
the Greater Confinement Disposal Facility, Area 5 of the 
Nevada Test Site, 19:8342 (R;US) 

Relative abundance of desert tortoises on the Nevada Test Site, 
19:10344 (R;US) 

NEW BRUNSWICK 


A New Brunswick experience with citizens’ groups, 19:9237 
(IA;CA) 


Matching electricity supply and demand, 19:9172 (IA;CA) 
Reaching the critical masses, 19:9240 (IA;CA) 

NEW ENGLAND 
See USA 


NEW JERSEY 

Radiological re-survey results at 130 West Central Avenue, 

Maywood, New Jersey (MJ029), 19:8383 (R;US) 
NICKEL 

Electrochemical iron generation: The ideal process for simulta- 
neous removal of heavy metals from contaminated 
groundwater, 19:10333 (R;US) 

Feasibility study for the recycling of nickel metal hydride electric 
vehicle batteries: Final report, 19:9587 (R;US) 

In-line oxidation studies of metals, 19:9646 (RA;DE) 

Method of investigation of hydrogen penetration in metals and 
alloys under irradiation, 19:9689 (IA;RU;in Russian) 

Study on the interfacial characteristics of porous nickel 
electrodes for molten carbonate fuel cell by means of electro- 
chemical impedance spectroscopy, 19:9437 (RA;US) 

Textural and microstructural evolution during cold-rolling of pure 
nickel, 19:9715 (R;US) 

Titanium and nickel ion sputtering on the reflex discharge de- 
vice, 19:11015 (IA;RU;In Russian) 

NICKEL 56 
Inelastic proton scattering on the double-magic 5°Ni with ra- 


dioactive heavy-ion beam in inverse kinematics, 19:10839 
(R;DE;In German) 


NITROGEN 


NICKEL 56 TARGET 

Experiments on the nuclear fragmentation and on the produc- 
tion of radioactive beams for direct reactions, 19:10834 
(R;DE;In German) 

Inelastic proton scattering on the double-magic *®Ni with ra- 
dioactive heavy-ion beam in inverse kinematics, 19:10839 
(R;DE;In German) 

NICKEL 58 REACTIONS 

Inelastic proton scattering on the double-magic **Ni with ra- 
dioactive heavy-ion beam in inverse kinematics, 19:10839 
(R;DE;in German) 

NICKEL 62 TARGET 
inner shell atomic phenomena as probe for heavy ion induced 
nuclear reactions, 19:10870 (IA;RU;in Russian, English) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
STEEL-CRI6NI 

Electrochemical corrosion studies of Fe-based Ni and Fe-based 
Cr alloys in molten carbonates, 19:9436 (RA;US) 

incommensurate magnetic order in UNi2Als, 19:9637 (R;US) 

NICKEL BASE ALLOYS 

Corrosion resistant alloy type O3Kh20N45M4BRTs-VI and 
prospects of its application as a structural material for high 
temperature nuclear power plants, 19:9663 (IA;RU;In Russian) 

General performance data on the KhNS5SMVTs alloy for large- 
sized equipment of high temperature helium reactors, 
19:9664 (IA;RU;In Russian) 

New superalloy for pipelines of high temperature heat exchang- 
ers in high temperature helium reactors, 19:9662 (IA;RU;In 
Russian) 

Promising structural material for nuclear power plants, 19:9671 
(IA;RU;In Russian) 

NICKEL NITRIDES 

Effect of fiber coating on mechanical properties of Nicalon fibers 

and Nicalon-fiber/SiC matrix composites, 19:9755 (R;US) 
NICKEL OXIDES 

A stabilized NiO cathode for molten carbonate fuel cells, 
19:9330 (RA;US) 

Development status of MCFC at CRIEPI, 19:9328 (RA;US) 

Interstitially stabilized phases in the zirconium-nickel system, 
19:9879 (R;US) 

Monocrystal growing and characterization of high-T. supercon- 
ductors, 19:9733 (R;DE;in German) 

NICKEL-CADMIUM BATTERIES 

Laser power beaming to extend lives of GSO NiCd satellites, 

19:9958 (R;US) 
NIOBATES 

On the nature of striae in strontium barium niobate, 19:9727 

(R;US) 
NIOBIUM 93 TARGET 

Radiochemical studies on the neutron- and proton-induced 7Be 

emission at energies up to 100 MeV, 19:10879 (R;DE) 
NIOBIUM ALLOYS 

Magnetic characteristics and measurements of filamentary Nb-Ti 

wire for the Superconducting Super Collider, 19:10091 (R;US) 
NIOBIUM CARBIDES 

Performance of CVD and CVR coated carbon-carbon in high 
temperature hydrogen, 19:8977 (R;US) 

Performance of CVR coatings for PBR fuels, 19:8976 (R;US) 

NIOBIUM IONS 

Inorganic materis for anomalous-dispersion phase-matched 
second harmonic generation: Rubidium titanyl arsenate iso- 
morphs, Rb[Ti; _2,LnxNb,JOAsO,, 19:9800 (R;US) 

NITRATES 

See also PETN 

Monticello Mill Tailings Site environmental report for calendar 
year 1992, 19:8393 (R;US) 

NITRILES 

Toxicity evaluation and hazard review for o-Chlorobenzylidene 

Malononitrile, 19:10614 (R;US) 
NITROGEN 

Commercialization of previously-wasted coal mine gob gas and 

coalbed methane, 19:8039 (R;US) 
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NITROGEN 


The determination of the elemental composition of a material 
and depth distribution of impurity atoms using the momentary 
radiation of nuclear reactions, 19:9826 (IA;RU;In Russian) 


NITROGEN 14 TARGET 
Experiments on the nuclear fragmentation and on the produc- 
tion of radioactive beams for direct reactions, 19:10834 
(R;DE;iIn German) 
R-matrix analysis for nitrogen and oxygen, 19:10881 (R;US) 


NITROGEN FIXATION 
Evaluation of the isotopic dilution method with addition of 5 N 
fertilizer to the soil, for quantification of BNF by legumes, 
19:10505 (1;BR;In Portuguese) 
Nitrogen balance in grasses of the genus Brachiaria, 19:10501 
(1;BR;In Portuguese) 
NITROGEN NITRIDES 
See NITROGEN 


NITROGEN OXIDES 
Air Pollution Control 

A novel carbon-based process for flue gas cleanup, 19:8690 
(RA;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, January-March 1991, 
19:8674 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, July-September 1990, 
19:8672 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, October-December 
1990, 19:8673 (R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, April-June 1990, 19:8671 
(R;US) 

Advanced combustion system for industrial boilers: Phase 2, 
Quarterly technical progress report, ApriiJune 1991, 19:8675 
(R;US) 

An integrated emissions control system for small-scale CWS 
furnaces, 19:8697 (RA;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, July 1— 
September 30, 1993, 19:8728 (R;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control, 19:8699 (RA;US) 

Combustion 2000 - low-emission boiler systems project Phase | 
- ABB's concept development, 19:8681 (RA;US) 

Combustion 2000: Burning coal in the twenty-first century, 
19:8685 (RA;US) 

Concept selection for advanced low-emission coal fired boiler, 
19:8682 (RA;US) 

Conceptual design for fluidized bed copper oxide process, 
19:8689 (RA;US) 

Control of coal combustion SO2 and NOx emissions by in-boiler 
injection of CMA: Fourth quarterly project status report, 1 July 
1993-30 September 1993, 19:8732 (R;US) 

Development of a high-performance coal-fired power generating 
system with a pyrolysis gas and char-fired high temperature 
furnace, 19:8684 (RA;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers, 19:8698 (RA;US) 

Development of an industrial pulverized coal low-NO, burner, 
19:10024 (RA;US) 

Development of the integrated environmental control model, 
19:8695 (RA;US) 

Emissions R&D at GE/CRD coal-fueled diesel: Technology de- 
velopment methods for SO2 and NO, removal from coal 
diesel exhaust, 19:9614 (R;US) 

Engineering development of an advanced coal-fired low- 
emission boiler system, 19:8683 (RA;US) 

Experimental artifacts encountered in studies of SO./NO, re- 
moval at duct injection conditions, 19:8716 (RA;US) 
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(l;RU;In Russian, English) 

Mass measurements of nuclei far from the valley of beta- 
stability exploring the mass surface at GANIL, 19:10795 
(IA;RU;In Russian, English) 

NUCLEI (CELLS) 
See CELL NUCLEI 
NUCLEON ISOBARS 
See N*BARYONS 
NUCLEON REACTIONS 
See also NEUTRON REACTIONS 
PROTON REACTIONS 

LAHET Code System/CINDER’90 validation calculations and 

comparison with experimental data, 19:10909 (R;US) 
NUCLEON-ANTINUCLEON INTERACTIONS 

See also PROTON-ANTIPROTON INTERACTIONS 

A microscopic model for correlated 27exchange model in free 
nucleon-nucleon scattering and in nuclear matter, 19:10748 
(R;DE) 

NUCLEON-NUCLEON INTERACTIONS 

A microscopic model for correlated 27exchange model in free 
nucleon-nucleon scattering and in nuclear matter, 19:10748 
(R;DE) 

Convergence properties of the effective interaction, 19:10805 
(R;NO) 

Experimental study of the lateral flow during collisions of 9°Ar+27 Al 
up to 95 MeV per nucleon, 19:10753 (R;FR;In French) 

Many-body approaches to nuclear physics, 19:10804 (R;NO) 

Medium energy measurements of N-N parameters: Progress re- 
port: January 1, 1990—December 31, 1993, 19:10717 (R;US) 

NUCLEON-NUCLEON POTENTIAL 
Many-body approaches to nuclear physics, 19:10804 (R;NO) 
NUCLEONS 
See also NEUTRONS 
PROTONS 

New formulation of the unitary and analytic VMD model of nu- 

cleon electromagnetic structure, 19:10744 (R;RU) 
NUMERICAL ANALYSIS 

Energy & technology review, 

19:11372 (R;US) 


September—October 1993, 


O 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 





OAK RIDGE RESERVATION 
ArchitecturaV/historical assessment of the Oak Ridge National 
Laboratory, Oak Ridge Reservation, Anderson and Roane 
Counties, Tennessee, 19:11306 (R;US) 
Strategic plan for the utilization of remote sensing technologies 
in the environmental restoration program, 19:8406 (R;US) 


OAKS 
Study of the radiocaesium cycle in forest ecosystems (ever- 
green and deciduous trees), 19:8825 (RA;XE) 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCCUPATIONAL SAFETY 
Optimization of radiological surveillance of occupationally- 
exposed workers in the Republic of Cuba, 19:10547 (R;CU;In 
Spanish) 
OCEANS 
See SEAS 
ODOCOILEUS 
See DEER 
OFF-GAS SYSTEMS 
The integrated melter off-gas treatment systems at the West 
Valley Demonstration Project, 19:8261 (R;US) 
OFFICE BUILDINGS 
A comparison between model predictions and actual fuel use in 
offices, 19:9484 (R;GB) 
Energy end-use metering in two modular office buildings at Fort 
Irwin, California, 19:9502 (R;US) 
The live test demonstration (LTD) of lighting retrofit technologies 
at the DOE Forrestal Building, 19:9508 (R;US) 
USDOE energy standard compliance test on two-story office 
building, 19:9505 (R;US) 
OFFICIAL TRAVEL 
See TRAVEL 
OHIO 
Innovative systems for mixed waste retrieval and/or treatment in 
confined spaces, 19:8411 (R;US) 
The SWAMI inspection robot: 
19:9936 (R;US) 
OHMIC PLASMA HEATING 
See JOULE HEATING 
OIL FIELDS 
Characterization of oil and gas reservoir heterogeneity: Final re- 
port, November 1, 1989—June 30, 1993, 19:8111 (R;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 
Design and economic analysis of a process for producing 
bitumen from tar sand by toluene extraction and solvent evap- 
oration: Part A, Final report, June 28, 1989—November 30, 
1991, 19:8174 (R;US) 
Western Research Institute quarterly technical progress report, 
July-September 1993, 19:8173 (R;US) 
OIL SHALE INDUSTRY 
New technologies for utilization low-grade oil shale and coal in 
the USSR, 19:8737 (RA;IL) 
Oil shale utilization in Israel: The first year of combustion 
demonstration plant operation, 19:8178 (RA;IL) 
OIL SHALE PROCESSING PLANTS 
Oil shale utilization in Israel: The first year of combustion 
demonstration plant operation, 19:8178 (RA;IL) 
Production of oil from Israeli oil shale, 19:8738 (RA;IL) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
The development of an integrated multistage fluid bed retorting 
process: Quarterly technical report, April 1, 1993—June 30, 
1993 (Kentort Il process), 19:8176 (R;US) 
The development of an integrated multistage fluid bed retorting 
process: Quarterly technical report, January 1, 1993—March 
31, 1993, 19:8175 (R;US) 


Fernald site requirements, 


OPTICAL FIBERS 


The development of an integrated multistaged fluid bed retorting 
process: Annual report, October 1, 1992—September 30, 
1993 (KENTORT I! process), 19:8177 (R;US) 
Western Research Institute quarterly technical progress report, 
July-September 1993, 19:8173 (R;US) 
OIL SPILL FINGERPRINTING 
See PATTERN RECOGNITION 
OIL WELLS 
An experimental study of tracers for labelling of injection gas in 
oil reservoirs, 19:8120 (R;NO) 
Field verification of CO2-foam: [Quarterly report], July 1— 
September 30, 1993, 19:8117 (R;US) 
Improved techniques for fluid diversion in oil recovery: First an- 
nual report, 19:8116 (R;US) 
Thin-film forces in pseudoemulsion films, 19:8119 (R;US) 
OKLO PHENOMENON 
Dating of the Francevillian sedimentary series and mineralogic 
and isotopic (Sm, Nd, Rb, Sr, K, Ar, U, O and C) characteriza- 
tion of the gangue of the reactors 10 and 13. Preliminary 
report, 19:9814 (RA;XE) 
Oklo working group meeting, 19:10352 (R;XE) 
Oklo, natural analogue for transfer processes in a geological 
repository: an overview, 19:10353 (RA;XE) 
OLIVE TREES 
Effect of ionizing radiation and indole butyric acid on rooting of 
olive cuttings, 19:10531 (R;SY;In Arabic) 
OLYMPIC DAM MINE 
Practical aspects of reduction and control of radiation exposure 
in the mining of uranium at Olympic Dam, 19:10536 (RA;AU) 
ON-LINE CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
Bench-scale testing of on-line control of column flotation using a 
novel analyzer: Volume 2, Appendices: Revised final report, 
19:7988 (R;US) 
ON-LINE MEASUREMENT SYSTEMS 
Lessons learned in providing long-term field support for special 
purpose instrumentation: The Barringer D2O analyzer experi- 
ence, 19:9054 (IA;CA) 
ONIONS 
Influence of post-harvest irradiation time and absorbed dose to 
potatoes and onions, 19:10511 (RA;VN;In Vietnamese) 
ONTARIO 
Ontario’s demand supply plan: 
(IA;CA) 
SOR/84-435 Uranium Mining (Ontario) Occupational Health and 
Safety Regulations, 19:8457 (1;CA;In English, French) 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
OPE MODEL 
A meson-theoretical model for the zpinteraction and the «NN 
form factor, 19:10747 (R;DE;iIn German) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATORS(QUANTUM FIELD THEORY) 
See QUANTUM OPERATORS 
OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OPTICAL EQUIPMENT 
Issues arising with the application of optical fiber transmission in 
class 1E systems in nuclear power plants, 19:9119 (R;US) 
Optoelectronic packaging activities at Sandia National Laborato- 
ries, 19:10051 (R;US) 
OPTICAL FIBERS 
Nd-YAG laser welding of the fiber optic connector to the header 
shell on the 2SL actuator, 19:9947 (R;US) 
Optical studies of dynamical processes in disordered systems: 
[Annual] progress report, 19:9768 (R;US) 


The great debate, 19:8998 
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OPTICAL RADAR 


OPTICAL RADAR 
The development and testing of a backscatter absorption gas 
imaging (BAG!) system designed to image at a range of 300 
m, 19:9977 (R;US) 


OPTICAL SYSTEMS 
Coherence delay augmented laser 
19:10039 (PA;US) 
Methods of and apparatus for recording images occurring just 
prior to a rapid, random event, 19:10208 (PA;US) 


ORGANIC ACIDS 
See also CARBOXYLIC ACIDS 
FULVIC ACIDS 
HUMIC ACIDS 
SULFONIC ACIDS 
One carbon metabolism in anaerobic bacteria: Regulation of 


carbon and electron flow during organic acid production, 
19:10456 (R;US) 


ORGANIC CHLORINE COMPOUNDS 

See also CHLORINATED ALICYCLIC HYDROCARBONS 
CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
CHLOROFLUOROCARBONS 
METHYLENE CHLORIDE 

Toxicity evaluation and hazard review for o-Chlorobenzylidene 

Malononitrile, 19:10614 (R;US) 


ORGANIC COMPOUNDS 

See also AROMATICS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
LIPIDS 
ORGANIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
TERPENES 

Analysis of organic compounds by secondary neutral mass 
spectrometry (SNMS) and secondary ion mass spectrometry 
(SIMS), 19:9828 (R;DE;In German) 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1993, 19:10340 (R;US) 

Flammable gas safety program: Analytical methods develop- 
ment: FY 1993 progress report, 19:8307 (R;US) 

Novel mass spectrometric instrument for gaseous and particu- 
late characterization and monitoring: Technical progress 
report, July 1, 1993—September 30, 1993, 19:10281 (R;US) 

Use of solid waste for chemical stabilization: Adsorption 
isotherms and 'SC solid-state NMR study of hazardous or- 
ganic compounds sorbed on coal fly ash, 19:8721 (R;US) 

[Surface structure and stereochemical properties of self- 
assembled monolayer materials]: [Progress report], 19:9864 
(R;US) 

ORGANIC HALOGEN COMPOUNDS 

See also ORGANIC CHLORINE COMPOUNDS 

Reactions of metal ions and their clusters in the gas phase us- 
ing laser ionization: Fourier transform mass spectrometry: 
Progress report, February 1, 1993—January 31, 1994, 
19:9858 (R;US) 

ORGANIC MATTER 

See also KEROGEN 

Natural analogues of bitumen matrices in a deep repository, 
19:8278 (RA;XE) 


ORGANIC NITROGEN COMPOUNDS 
See also NITRILES 
PORPHYRINS 
Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Final technical report, 1 September 1991-31 
October 1992, 19:8049 (R;US) 


beam homogenizer, 


756 ERA Vol. 19, No. 4 


Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Final technical report, 1 September 1991-31 
August 1992, 19:9813 (R;US) 

Dielectric and absorbate effects on the optical properties of 
phosphazenes, 19:9885 (R;US) 

ORGANIC PHOSPHORUS COMPOUNDS 
Dielectric and absorbate effects on the optical properties of 
phosphazenes, 19:9885 (R;US) 
ORGANIC POLYMERS 
See also POLYETHYLENE GLYCOLS 
RESINS 
RUBBERS 

Dielectric and absorbate effects on the optical properties of 
phosphazenes, 19:9885 (R;US) 

Vibrational spectroscopic evidence for the associated-anion pro- 
motion of the helical structure of N-acyliglycine oligomers, 
19:10961 (R;JP;in Japanese, English) 

ORGANIC SOLVENTS 

Coal-derived promoters for the liquefaction of Illinois coal: Final 
technical report, September 1, 1991—August 31, 1992, 
19:8022 (R;US) 

ORGANIC SULFUR COMPOUNDS 

See also SULFONIC ACIDS 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Final technical report, 1 September 1991-31 
October 1992, 19:8049 (R;US) 

Analysis of organic sulfur and nitrogen in coal via tandem degra- 
dation methods: Final technical report, 1 September 1991-31 
August 1992, 19:9813 (R;US) 

Dielectric and absorbate effects on the optical properties of 
phosphazenes, 19:9885 (R;US) 

Microbial strain improvement for organosulfur removal from 
coal: Final technical report, September 1, 1991—August 31, 
1992, 19:7984 (R;US) 

Nuclear magnetic relaxation studies of semiconductor nanocrys- 
tals and solids, 19:10963 (R;US) 

Protocols for the selective cleavage of carbon-sulfur bonds in 
coal: Final technical report, September 1, 1991—August 31, 
1992, 19:9867 (R;US) 

The effects of moderate coal cleaning on the microbial removal 
of organic sulfur: Final technical report, September 1, 1991— 
August 31, 1992, 19:7985 (R;US) 

ORGANIC WASTES 

See also AGRICULTURAL WASTES 

The effect of gamma irradiation on the digestibility of organic 
matter of poultry excreta (In vitro), 19:10498 (R;SY;In Arabic) 

ORGANOMETALLIC COMPOUNDS 

Speciation of triphenyltin compounds using Moessbauer spec- 
troscopy: Final report, 19:10425 (R;US) 

[Molecular/polymeric magnetism]: Progress report, [March 15— 
December 31, 1993], 19:9767 (R;US) 

ORIENTED NUCLEI 

On-line nuclear orientation: Progress report, April 1, 1992— 

December 31, 1993, 19:10784 (R;US) 
ORNL 

An archaeological reconnaissance and evaluation of the Oak 
Ridge National Laboratory, Oak Ridge Reservation, Anderson 
and Roane Counties, Tennessee, 19:11307 (R;US) 

Data Base Management Plan for the remedial investigation of 
Waste Area Grouping 10, Operable Unit 3, at Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program, 19:8414 (R;US) 

Environmental, safety, and health plan for the remedial investi- 
gation of Waste Area Grouping 10, Operable Unit 3, at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee: Environ- 
mental Restoration Program, 19:8413 (R;US) 

Instrument Calibration plan of the Technical Support Depart- 
ment, 19:9951 (R;US) 

Oak Ridge National Laboratory Waste Management Plan, fiscal 
year 1994: Revision 3, 19:8306 (R;US) 

ORYZA 
See RICE 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 





OSCILLATORS 
See also ANHARMONIC OSCILLATORS 
HARMONIC OSCILLATORS 

Ring-shaped quantum oscillator: hidden symmetry statistics, 
19:10635 (R;RU;In Russian) 

Two-center quantum oscillator, 19:10637 (R;RU;In Russian) 

OSIRIS REACTOR 

Control of the neutronic and thermohydraulic conditions of 
power ramps in an irradiation loop for PWR fuel rod, 19:9087 
(R;FR;In French) 

OSTEOSARCOMAS 
Neutron radiation in comprehensive therapy of patients with os- 
teogenic sarcoma, 19:10478 (IA;RU;In Russian) 

OUTER CONTINENTAL SHELF 

See CONTINENTAL SHELF 
OXETANE 

See ETHERS 
OXIDASES 

See OXIDOREDUCTASES 
OXIDATION 

See also COMBUSTION 

A novel carbon-based process for flue-gas cleanup: Final re- 
port, 19:8730 (R;US) 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly technical progress report, June 1, 1993—August 31, 
1998, 19:9865 (R;US) 

OXIDOREDUCTASES 

See also OXYGENASES 

Genetics of bacteria that oxidize one-carbon compounds: 
Progress report, March 1, 1991—June 30, 1993, 19:10608 
(R;US) 

OXYGEN 

Commercialization of previously-wasted coal mine gob gas and 
coalbed methane, 19:8039 (R;US) 

In-line oxidation studies of metals, 19:9646 (RA;DE) 

Steady state oxygen activities at silver surfaces in reacting 
oxygen-hydrogen mixtures, 19:9875 (RA;DE) 

The determination of the elemental composition of a material 
and depth distribution of impurity atoms using the momentary 
radiation of nuclear reactions, 19:9826 (IA;RU;In Russian) 

OXYGEN 16 TARGET 
R-matrix analysis for nitrogen and oxygen, 19:10881 (R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
RESPONSE MODIFYING FACTORS 
OXYGEN ENRICHMENT 
Willamette Hatchery oxygen supplementation studies: Annual 
report 1993, 19:10445 (R;US) 
OXYGEN HYDRIDES 
See WATER 
OXYGENASES 

The synthesis and characterization of new iron coordination 
complexes utilizing an asymmetric coordinating chelate lig- 
and, 19:8161 (R;US) 

OXYMETHYLENE 
See FORMALDEHYDE 
OXYTOCIN 

Nuclear magnetic relaxation studies of semiconductor nanocrys- 

tals and solids, 19:10963 (R;US) 
OYSTERS 

Evaluation of the concentration of heavy metals in sea water, silt 
and rock oysters, Crassostrea iridescens, from Manzanillo 
bay., 19:9822 (1;MX;In Spanish) 

OZONE 

About ozone trends, 19:10271 (RA;DE;In German) 

Cloud studies seen from a physical chemist’s perspective, 
19:10264 (R;US) 

Clover as biological indicator for ambient ozone in Sweden, 
19:10378 (R;SE;In Swedish) 

In-situ measurements of aerosol surface size distributions during 
the EASOE campaign 1991/92, 19:10296 (IA;DE;In German) 

The suitability of low-cost urban airshed modeling in the 
Chicago area, 19:10258 (R;US) 


PARACHUTES 


Tropospheric radiative forcing of O3 for the 1994 IPCC report, 
19:10323 (R;US) 

Use of satellite data to improve parameterization of spatial and 
temporal variations of gaseous dry deposition in regional- 
scale models, 19:10261 (R;US) 


P 


P CODES 

PC-PRAISE: Piping Reliability Analysis Including Seismic 
Events, 19:11347 (CM;US) 

PIPE: Heat Transfer and Friction-Factor Methods Turbulent 
Flow Inside Pipes 3d Rough, 19:11346 (CM;US) 

P INVARIANCE 

Space-time symmetries: P and CP violation, 19:10684 (R;US) 
P-N COUNTERS 

See JUNCTION DETECTORS 
PACIFIC NORTHWEST LABORATORIES 

See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 

See USA 
PACKAGING RULES 

SOR/83-740 - Transport Packaging of Radioactive Materials 
Regulations, 19:8460 (I;CA;In English, French) 

SOR/89-426, Transport Packaging of Radioactive Materials 
Regulations, amendment, 19:8456 (1;CA;in English, French) 

SOR/92-150, Transport Packaging of Radioactive Materials 
Regulations, amendment, 19:8461 (1;CA;in English, French) 

PADUCAH PLANT 

Paducah Gaseous Diffusion Plant proposed pilot pump-and- 
treat project: Final report, 19:8415 (R;US) 

Strategic plan for the utilization of remote sensing technologies 
in the environmental restoration program, 19:8406 (R;US) 

PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 

Lasers and high-energy light as a decontamination tool for nu- 

clear applications, 19:8357 (R;US) 
PALEONTOLOGY 

Precision dating in calendar years of palaeoecological events: A 
pilot study of the elm decline in southernmost Sweden, 
19:9842 (IA;DK) 

PALLADIUM NITRATES 

See NITRATES 

PALUEL-3 REACTOR 

Comparison between various methods used in PSAS: first 

lessons, 19:8767 (R;FR;In French) 
PANELS 
Comparison of gap frame designs and materials for precision 
cathode strip chambers, 19:9969 (R;US) 
PANINDCO PROCESS 
See COAL GASIFICATION 
PANTEX PLANT 

Weapons Evaluation Test Laboratory at Pantex: Testing and 
data handling capabilities of Sandia National Laboratories at 
the Pantex Plant, Amarillo, Texas, 19:10248 (R;US) 

PAPER INDUSTRY 

Air flotation drying on a paper machine: A demonstration at In- 
veresk pic, 19:9557 (1;GB) 

Electron beams: A new technology in the forest industry, 
19:8477 (IA;CA) 

Energy savings arising from use of a distributed computer- 
control system: A demonstration at Tait Paper, Inverurie, 
Aberdeenshire, 19:9555 (1;GB) 

Modern low energy paper production: an overview: A demon- 
stration at Tait Paper, 19:9549 (1;GB) 

Pulsed combustion process for black liquor gasification: Second 
annual report, [November 1990-—February 1992], 19:9522 
(R;US) 

PARACHUTES 

A novel CFD/structural analysis of a cross parachute, 19:9962 
(R;US) 

Load limiting parachute inflation control, 19:9963 (R;US) 
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PARAFFINS 





PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 

A comparison of distributed memory and virtual shared memory 
parallel programming models, 19:11328 (R;US) 

Parallel language constructs for paradigm integration and deter- 
ministic computations, 19:11327 (R;US) 

PARAMAGNETIC RESONANCE (ELECTRON) 

See ELECTRON SPIN RESONANCE 

PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARKS (ENERGY) 
See ENERGY PARKS 
PARTIAL DIFFERENTIAL EQUATIONS 

See also FOKKER-PLANCK EQUATION 

On some general properties of parabolic conservation equa- 
tions, 19:11363 (R;US) 

PARTICLE BOOSTERS 

Fabrication of a prototype dipole for the SSC Low Energy 

Booster, 19:10126 (R;US) 
PARTICLE IDENTIFICATION 

Particle identification by time-of-flight measurement in the 
SAPHIR, 19:10147 (R;DE;In German) 

Search for free quarks in multihadronic decays of the Z°: Sys- 
tematic effects in the measurement of the specific energy loss 
and in the track reconstruction with the OPAL jet chamber, 
19:10148 (R;DE;in German) 

PARTICLE RESUSPENSION 

The projectile fragment separator FRS at GSI, 19:10137 

(IA;RU;In Russian, English) 
PARTICLE SIZE 

Using the log-normal distribution in analyzing aerosols: The 
mathematical reasoning underlying the various diameters 
used and the plotting procedure, 19:11364 (R;US) 

PARTICLE STRUCTURE 
Theoretical studies in hadronic and nuclear physics: Progress 
report, December 1, 1992—June 30 , 1993, 19:10785 (R;US) 
PARTICLES 
See also PARTICULATES 
Deconvolution of associated particle images, 19:10161 (R;US) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 

Analysis of organic compounds by secondary neutral mass 
spectrometry (SNMS) and secondary ion mass spectrometry 
(SIMS), 19:9828 (R;DE;In German) 

CE IGCC repowering project hot gas clean up system, 19:8001 
(R;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, July 1— 
September 30, 1993, 19:8728 (R;US) 

Electrostatic reduction of particulates for laser resistant hafnia 
coatings, 19:9753 (R;US) 

Emissions R&D at GE/CRD coal-fueled diesel: Technology de- 
velopment methods for SO, and NO, removal from coal 
diesel exhaust, 19:9614 (R;US) 

In-situ measurements of aerosol surface size distributions during 
the EASOE campaign 1991/92, 19:10296 (IA;DE;in German) 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Volume 1, Final 
report, September 1987—October 1993, 19:7996 (R;US) 

Power systems development facility: Quarterly technical 
progress report, July 1—-September 30, 1993, 19:8723 (R;US) 

TEM investigations of microstructures of combustion aerosols, 
19:10305 (R;DE;In German) 

The DOE/SCS Power Systems Development Facility, 19:8722 
(R;US) 

PATGAS PROCESS 
See COAL GASIFICATION 
PATIENTS 

Changes of DNA content of tumor cell nuclei in different types of 

irradiation, 19:10477 (IA;RU;In Russian) 
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PATTERN RECOGNITION 

Development of the neural net technique for particle physics. 

Study of the ete- — Z° — +H reaction, 19:10198 (R;FR;In 
French) 

Use of bad training data for better predictions, 19:11360 (R;US) 
PBX DEVICES 

Current profile measurement techniques on PBX-M, 19:11096 

(RA;XA) 
PCB 
See POLYCHLORINATED BIPHENYLS 
PEBBLE BED REACTORS 

See also THTR-300 REACTOR 

Further development of the HTR module. Further development 
of components and process engineering of helium secondary 
systems of the HTR module: Final report, 19:9144 (R;DE;iIn 
German) 

Further development of the HTR module. Improvement of the 
small pellet shutdown system (reflector-KLAK): Final report, 
19:9061 (R;DE;in German) 

Treatment of the decay heat production in the reactor dynamics 
program TINTE, 19:9146 (R;DE;In German) 

PELLET INJECTION 

Rapid global response of the electron temperature during pellet 

injection on Tore Supra, 19:11072 (R;FR) 
PELLETRON ACCELERATORS 

Design, testing and modifications of the Pelletron accelerator 
and future uses., 19:10074 (IA;MX;In Spanish) 

Experimental study for the use of sulfur hexafluoride as dielec- 
tric gas in particle accelerators., 19:10076 (1;MX;In Spanish) 

PELLETRONS 
See PELLETRON ACCELERATORS 
PELLETS 

See also FUEL PELLETS 

Carbonation as a binding mechanism for coal/calcium hydroxide 
pellets: Final technical report, September 1, 1991—August 31, 
1992, 19:7987 (R;US) 

PELLETS (FUEL) 
See FUEL PELLETS 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PENTOSES 

See also XYLOSE 

Ethanol production from hemicellulose materials; and Paper 
plus liquid fuels from wood and straw, 19:8502 (1A;GB) 

PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 

Calculation of the pressure rise in the cooling tube of a two- 
phase cooling system during a quench of an indirectly cooled 
superconducting magnet, 19:10141 (R;US) 

PEPTIDES 

Tritiation of benzoyl-MAG3-ergoline and ergoline, 

(IA;DE) 
PERIODATES 
lonchromatographic determination of the radiochemical purity of 
1231Nal solutions, 19:9815 (IA;DE) 
PERIOSTEUM 
See BONE TISSUES 
PEROVSKITE 

Studies on the perovskite cathode for the molten carbonate fuel 

cell, 19:9441 (RA;US) 
PERSONAL COMPUTERS 
Smart Document System (SDS) used in managing DOE order's 
with electronic Engineering Procedures, 19:11367 (R;US) 
PERSONNEL 
See also MEDICAL PERSONNEL 
MILITARY PERSONNEL 
MINERS 
REACTOR OPERATORS 

A study of the mortality of AECL employees. V.: The second anal- 

ysis: mortality during the period 1950-1985, 19:10530 (R;CA) 


19:9911 





Input to the AECB licensing process from unions and worker 
representatives, 19:8984 (R;CA;In English, French) 

Organizational cultural survey of the Stanford Linear Accelerator 
Center, 19:11311 (R;US) 

Supervisors’ orientation to occupational safety in DOE, 19:8416 
(R;US) 

Technical basis for external dosimetry at the Waste Isolation Pi- 
lot Plant, 19:8401 (R;US) 

PERSONNEL DOSIMETRY 

Dosimetry services for internal and external radiation sources: 
Proposed regulatory policy statement, 19:10521 (R;CA;In 
English, French) 

Technical and quality assurance specifications for dosimetry 
services: Proposed regulatory guide, 19:10522 (R;CA;In Eng- 
lish, French) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MONITORING 

Equipment related methods and means for professional selection 
of operators in the Kozloduy NPP, 19:9059 (|;BG;In Bulgarian) 

Monitoring and dose recording for the individual: Proposed reg- 
ulatory policy statement, 19:10520 (R;CA;In English, French) 

PERTECHNETATES 

Concentration and purification of pertechnate solutions by 

chemical methods, 19:9898 (IA;DE) 
PESTICIDES 

Hanford environmental analytical methods (methods as of March 

1990): Appendix A3-O and Appendix A3-|, 19:9849 (R;US) 
PETN 

Pressure dependence on the reaction propagation rate of PETN 

at high pressure, 19:10240 (R;US) 
PETROLEUM 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, July 1, 1993-—September 30, 1993, 19:8015 
(R;US) 

international Petroleum Statistics Report, January 1994 (Con- 
tains glossary), 19:8128 (R;US) 

Petroleum marketing monthly, December 1993 (Contains glos- 
sary), 19:8126 (R;US) 

Petroleum marketing monthly, January 1994 (Contains glos- 
sary), 19:8127 (R;US) 

Petroleum supply monthly, January 1994, 19:8124 (R;US) 

Revised corrective action plan for underground storage tank 
2331-U at the Building 9201-1 Site, 19:8138 (R;US) 

The Swedish oil market in transition, 19:8137 (R;SE;ln Swedish) 

Thin-film forces in pseudoemulsion films, 19:8119 (R;US) 

PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 

See also OIL FIELDS 

Characterization of oil and gas reservoir heterogeneity: Final re- 
port, November 1, 1989—June 30, 1993, 19:8111 (R;US) 

Gulf of Mexico Oil and Gas Atlas Series: Play analysis of 
oligocene and miocene reservoirs from Texas State Offshore 
Waters, 19:8109 (R;US) 

Integrated seismic study of naturally fractured tight gas 
reservoirs: Technical progress report for the period: 7/1/93— 
9/31/93, 19:8112 (R;US) 

PETROLEUM DISTILLATES 
Polishing compound for plastic surfaces, 19:9784 (PA;US) 
PETROLEUM PRODUCTS 
See also FUEL OILS 
GASOLINE 
LUBRICATING OILS 

Petroleum marketing monthly, December 1993 (Contains glos- 
sary), 19:8126 (R;US) 

Petroleum marketing monthly, January 1994 (Contains glos- 
sary), 19:8127 (R;US) 

Petroleum supply monthly, January 1994, 19:8124 (R;US) 

Strategic Petroleum Reserve: Quarterly report, 19:8136 (R;US) 

Winter fuels report week ending, December 17, 1993 (Contains 
Glossary), 19:8129 (R;US) 

Winter fuels report week ending, December 24, 1993 (Contains 
GLossary), 19:8130 (R;US) 


PHOTOEMISSION 


Winter fuels report week ending, February 4, 1994 (Contains 
glossary.), 19:8135 (R;US) 

Winter fuels report, week ending January 14, 1994 (Contains 
glossary), 19:8132 (R;US) 

Winter fuels report, week ending January 21, 1994 (Contains 
glossary), 19:8133 (R;US) 

Winter fuels report, week ending January 28, 1994 (Contains 
glossary), 19:8134 (R;US) 

Winter fuels report, week ending January 7, 1994 (Contains 
glossary), 19:8131 (R;US) 

PETROLEUM RESIDUES 

Microcarbon residue yield and heteroatom partitioning between 
volatiles and solids for whole vacuum resids and their liquid 
chromatographic fractions, 19:8139 (R;US) 

PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHANTOMS 
BOMAB phantom manufacturing quality assurance study using 
Monte Carlo computations, 19:10586 (R;US) 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHASE DIAGRAMS 

The new Metals and Alloys Indexes — Search Manual: A phase 
diagram research tool, 19:9634 (R;US) 

Theoretical studies of solid-fluid phase equilibria: Final report, 
September 1, 1990—December 31, 1993, 19:10933 (R;US) 

PHENOLS 

Growth kinetics and lyophilisation characteristics of a mixed 
population of phenol-degrading bacteria, 19:10458 (R;DE;in 
German) 

Hanford Environmental Analytical Methods (methods as of 
March 1990): Volume 2, Appendix A1-O and appendix A1-l, 
19:9847 (R;US) 

Test of electron beam technology on Savannah River Labora- 
tory low-activity aqueous waste for destruction of benzene, 
benzene derivatives, and bacteria, 19:8372 (R;US) 

PHILADELPHIA ELECTRIC POWER REACTOR-1 

See LIMERICK-1 REACTOR 

PHOSPHATE PROCESS 
See DESULFURIZATION 
PHOSPHIDES 

See aiso INDIUM PHOSPHIDES 

Studies of high temperature ternary phases in mixed-metal-rich 
early transition metal sulfide and phosphide systems, 19:9736 
(R;US) 

PHOSPHORS 
See also INORGANIC PHOSPHORS 
LIQUID SCINTILLATORS 
PLASTIC SCINTILLATORS 

Study and characterization of phosphors excited in the V UV 
and UV range by the synchrotron radiation, 19:10917 
(R;FR;In French) 

PHOSPHORUS 32 

True absorption of phosphorus from di calcium phosphate, 
mono ammonium phosphate, triple superphosphate and urea- 
phosphate in bovine by the radio phosphorus dilution 
technique, 19:10504 (1;BR;In Portuguese) 

PHOTOCATHODES 

Simulation study of the field emission and photoemission on 
metallic photocathodes. Emitted beam dynamics, 19:10197 
(R;FR;In French) 

PHOTOCHEMISTRY 
Proceedings of the Seventeenth DOE Solar Photochemistry Re- 
search Conference, 19:8607 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC EFFECT 

Photoelectron diffraction and holography: Some new directions, 

19:9830 (R;US) 
PHOTOEMISSION 

Simulation study of the field emission and photoemission on 
metallic photocathodes. Emitted beam dynamics, 19:10197 
(R;FR;In French) 
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PHOTOIONIZATION 


PHOTOIONIZATION 
Double photoionization of helium with synchrotron x-rays: Pro- 
ceedings, 19:10925 (R;US) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOELECTRIC EFFECT 
PHOTOMULTIPLIERS 
Gaseous photomultipliers for the readout of scintillators and de- 
tection Cherenkov radiation, 19:10162 (R;US) 

PHOTON BEAMS 

yy, ye at linear colliders, 19:10110 (IA;RU) 
PHOTON DETECTION (GAMMA) 

See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 

See X-RAY DETECTION 
PHOTON-ATOM COLLISIONS 

A chemically selective laser ion source for the on-line isotope 
separation, 19:10104 (R;DE;In German) 

Near resonant absorption by atoms in intense fluctuating laser 
fields: Final report, 19:10914 (R;US) 

PHOTON-ELECTRON INTERACTIONS 

Chance to use W-decay lepton channels for width determina- 
tion, 19:10737 (IA;RU) 

Heavy quarks and J/¥-particles production in e-y-interactions 
and photon structure function, 19:10735 (IA;RU;In Russian) 

Large radiative corrections to lowest order processes in Stan- 
dard Model, 19:10694 (IA;RU) 

Method for determination of W-boson total width, 19:10773 
(IA;RU) 

Quantum-mechanical suppression of bremsstrahlung, 19:10762 
(R;US) 

Z’ and W' bosons in ye reaction, 19:10770 (IA;RU;in Russian) 

PHOTON-PHOTON INTERACTIONS 

Characteristics of QCD-jets at VLEPP, 19:10733 (IA;RU) 

Large radiative corrections to lowest order processes in Stan- 
dard Model, 19:10694 (IA;RU) 

Probing the heavy Higgs sector via yy—-W,*W_~, Z.Z, and 
HH at a TeV photon linear collider, 19:10734 (IA;RU) 

PHOTON-PROTON INTERACTIONS 

On possibility of obtaining information on spin structure of 
hadrons at high energies by the way of comparison of pp(pp- 
bar)-data with electro- and photoproduction of hadrons, 
19:10741 (IA;RU;In Russian) 

PHOTONS 

Heavy quarks and J/¥-particles production in e-y-interactions 

and photon structure function, 19:10735 (IA;RU;in Russian) 
PHOTONUCLEAR REACTIONS 

Measurement of the reaction yd —pnz*z— at SAPHIR and in- 
vestigation of the decay angular distribution of the A**(1232) 
resonance, 19:10822 (R;DE;In German) 

Photodisintegration of the triton for the Paris potential under ap- 
plication of the W-matrix method within the AGS theory, 
19:10823 (R;DE;In German) 

PHOTOPRODUCTION 

First measurement of the reactions yp—K*Aand yp—+K*° with 
SAPHIR at ELSA, 19:10711 (R;DE;In German) 

Particle identification by time-of-flight measurement in the 
SAPHIR, 19:10147 (R;DE;in German) 

Photoproduction of Eta mesons, 19:10667 (R;DE;In German) 

PHOTOVOLTAIC CELLS 

See also SOLAR CELLS 

Preventive environmental research checkups - photovoltaics. 
Vol. 6: Implementation, 19:8606 (R;DE;in German) 

PHOTOVOLTAIC POWER PLANTS 

Cost-effective applications of photovoltaics for electric utilities: 
An overview, 19:8612 (R;US) 

Experience with photovoltaic pilot plants in Europe, 19:8591 
(RA;IL) 

Fluctuations in performance of photovoltaic systems, 19:8585 
(RA;IL) 

Proceedings of the first Sede Boger workshop on solar electric- 
ity production, 19:8583 (R;IL;In English, Hebrew) 

Proceedings of the third Sede Boger symposium on solar elec- 
tricity production, 19:8586 (R;IL) 
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PHOTOVOLTAIC POWER SUPPLIES 

Feasibility and design study of a photovoltaic building demon- 
stration, 19:8610 (R;GB) 

Large Photovoltaic systems: Will they play a role in our energy 
future, 19:8595 (RA;IL) 

Solar photovoltaics for development applications, 19:8609 (R;US) 

PHWR TYPE REACTORS 

See also BRUCE-1 REACTOR 
BRUCE-2 REACTOR 
BRUCE-3 REACTOR 
BRUCE-5 REACTOR 
CORDOBA REACTOR 
GENTILLY-2 REACTOR 
KANUPP REACTOR 
KALPAKKAM-1 REACTOR 
KALPAKKAM-2 REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-5 REACTOR 
PICKERING-6 REACTOR 
PICKERING-8 REACTOR 
POINT LEPREAU-1 REACTOR 
POINT LEPREAU-2 REACTOR 
WOLSUNG-1 REACTOR 
WOLSUNG-2 REACTOR 

Dynamic analysis of containment building of 500 MWe pres- 
surised heavy water reactor using finite element method, 
19:8846 (R;IN) 

Sol gel microsphere pelletisation of UOz and UO2-PuOz pellets 
of PHWR fuel specifications using internal gelation process, 
19:8942 (RA;CA) 

PHYSICAL PROTECTION DEVICES 
See also SECURITY SEALS 
New technologies for item monitoring, 19:8439 (R;US) 
PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 

AFA’s annals. V. 2, 19:11315 (1;AR;ln Spanish) 

Catalog of Research Abstracts, 1993: Partnership opportunities 
at Lawrence Berkeley Laboratory, 19:10623 (R;US) 

Problems in particle theory: Technical report, 1992-1993, 
19:10671 (R;US) 

PHYTOPLANKTON 

Airborne Oceanographic Lidar results: SEEP Il, Fluorosensing 
missions: Final report, 11 March-12 May 1988, 19:10426 
(R;US) 

PICEANCE CREEK BASIN 

Geohydrologic feasibility study of the Piceance Basin of Colorado 
for the potential applicability of Jack W. Mclintyre’s patented 
gas/produced water separation process, 19:8077 (R;US) 

PICKERING-1 REACTOR 

AECB staff annual report of Pickering NGS for the year 1991, 
19:8853 (R;CA) 

Analysis of production losses during a major outage, Pickering 
G.S. Units 1/2 retube, 19:8869 (IA;CA) 

Automated vs. mechanized welding tooling, 19:8875 (IA;CA) 

Contamination control during Pickering Units 1 and 2 LSFCRP, 
19:8890 (IA;CA) 

Equipment preservation for a 4-year outage of Pickering NGS 
Units 1 and 2, 19:8883 (IA;CA) 

In-vault shielding equipment Pickering 1 and 2 retubing, 
19:8888 (iA;CA) 

Limitorque operators: 
19:8873 (IA;CA) 

Maintenance forecasting model (MFM): A rigorous approach to 
assessing plant needs, 19:8865 (IA;CA) 

Major turbine generator shaft realignment, 19:8886 (IA;CA) 

Overview of Pickering NGS Units 1 and 2 retube outage, 
19:8881 (IA;CA) 

Pickering NGS equipment condition after 12 years of operation, 
19:8882 (IA;CA) 


An execise in optimized reliability, 





Pickering Units 1 and 2 restart process: How do you commis- 
sion an old unit using new tricks, 19:8884 (IA;CA) 

The impact of long-lived particulates on the Pickering NGS re- 
tubing program, 19:8887 (IA;CA) 

PICKERING-2 REACTOR 

Equipment preservation for a 4-year outage of Pickering NGS 
Units 1 and 2, 19:8883 (IA;CA) 

Pickering NGS equipment condition after 12 years of operation, 
19:8882 (IA;CA) 

Pickering Units 1 and 2 restart process: How do you commis- 
sion an old unit using new tricks, 19:8884 (1A;CA) 

Radiation field control in Ontario Hydro reactors, 19:8889 (IA;CA) 

Structure and management of LSFCRP organization during fuel 
channel installation, 19:8862 (IA;CA) 

PICKERING-3 REACTOR 

Proposed baseline for large scale fuel channel replacement of 

Pickering G.S. Units 3/4, 19:8877 (IA;CA) 
PICKERING-5 REACTOR 

AECB staff annual report of Pickering NGS for the year 1991, 
19:8853 (R;CA) 

Maintenance strategies for Incoloy-800 heat exchangers cooled 
by service water, 19:8868 (IA;CA) 

Program management for spring location and repositioning 
(SLAR) operations at Pickering NGS, 19:8863 (IA;CA) 

Radiation field control in Ontario Hydro reactors, 19:8889 (IA;CA) 

PICKERING-6 REACTOR 

CANDU reactor channel temperature measurement problems 
and solutions at the Pickering nuclear generating station, 
19:9055 (IA:CA) 

Pickering NGS-B calandria inlet line failures and repairs, 
19:8858 (1A;CA) 

PICKERING-8 REACTOR 
The application of hydraulic stud tensioning equipment at Pick- 
ering nuclear generating station, 19:8885 (IA;CA) 

PIGE ANALYSIS 

See PROTON REACTIONS 
PIGMENT CELLS 

See ANIMAL CELLS 
PIGS 

See SWINE 
PILOT PLANTS 

See also WIPP 

Westinghouse SOFC field unit experience - 
(RA;US) 

PION MINUS-PROTON INTERACTIONS 
Study of the reaction t~p—7n’n'n, 19:10732 (R;RU) 
PION PLUS REACTIONS 
Pion-double-charge exchange 
19:10878 (R;RU) 
PION-EXCHANGE MODEL 
See OPE MODEL 
PION-NUCLEON INTERACTIONS 

Gross structure of hadron and dibaryon resonances spectrum, 
19:10774 (R;RU) 

Resonances in the S,, channel of the pion-nucleon scattering 
and the propagation of eta mesons in nuclear matter, 
19:10731 (R;DE;In German) 

PIONS 

Nonlocal gluonic condensate in QCD sum rules for the meson 

wave functions, 19:10698 (R;RU;In Russian) 
PIPE JOINTS 
Influence of welding defect size on the strength of polyethylene 
pipe welded joints, 19:9777 (IA;RU;In Russian) 
PIPE RESTRAINTS 
See RESTRAINTS 
PIPES 

Corkscrew flow pattern in piping system dead legs, 19:8764 
(R;FR) 

Development of a gamma spectrometry system for in-situ mea- 
surement of radioactivity within piping, 19:9056 (IA;CA) 

Flowpath evaluation and reconnaisance by remote field Eddy 
current testing, 19:10023 (R;US) 

Hydro-acoustic excitation at low frequencies of industrial pipe sys- 
tems by cavitating butterfly valves, 19:9999 (R;FR;In French) 


update, 19:9430 


reaction at 


low energies, 


PLASMA DIAGNOSTICS 
Bolometers 


Measurements of beam pipe eddy current effects in Main Injec- 
tor dipole magnets, 19:10096 (R;US) 

Phase distribution in complex geometry conduits, 19:9989 (R;US) 

Two-phase power-law modeling of pipe flows displaying shear- 
thinning phenomena, 19:9987 (R;US) 

Ultrasonic testing of cast stainless steel components, 19:10015 
(R;FR) 

PIRCON-PECK PROCESS 
See DESULFURIZATION 


PITTSBURGH OXYDESULFURIZATION PROCESS 

See DESULFURIZATION 

PLANNING 
United States Department of Energy Budget Highlights FY 
1995, 19:9179 (R;US) 
PLANT FOSSILS 
See FOSSILS 
PLANTS 
See also ALGAE 
C4 SPECIES 
HERBS 
MEDICINAL PLANTS 
PHYTOPLANKTON 
TREES 

Activity measurements on plants and sediments from several wa- 
ters of Styria (Austria) (Austria.), 19:10401 (RA;AT;In German) 

Consequences of the Chernobyl accident in Styria, 19:10396 
(R;AT;In German) 

Contamination in various ecosystems after Chernobyl (Austria.), 
19:10402 (RA;AT;In German) 

Conversion and correction factors for historical measurements of 
iodine-131 in Hanford-area vegetation, 1945-1947: Hanford 
Environmental Dose Reconstruction Project, 19:10595 (R;US) 

Habitat types on the Hanford Site: Wildlife and plant species of 
concern, 19:10392 (R;US) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 


PLANTS (PILOT) 
See PILOT PLANTS 


PLANTS (POWER) 
See POWER PLANTS 


PLASMA 
See also COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 
ROTATING PLASMA 
A Campbell random process, 19:11064 (R;FR) 
Charged particle acceleration with plasmas., 
(IA;MX;In Spanish) 
Dispersion relations for a plasma-filled helix-loaded-waveguide, 
19:11223 (R;US) 
Fokker-Planck theory of electron cyclotron assisted startup and 
breakdown in Tokamaks, 19:11065 (R;FR) 
PPPL Laboratory Program Development Activities for fiscal year 
1993, 19:11041 (R;US) 
Self-similar variables and the problem of nonlocal electron heat 
conductivity, 19:11215 (R;US) 
PLASMA (QUARK) 
See QUARK MATTER 


PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
MAGNETIC CONFINEMENT 
Configurational effects on the confinement in W 7AS, 19:11124 
(IA;XA) 
Confinement improvement of NBI plasmas in Heliotron E by 
magnetic configuration control, 19:11138 (IA;XA) 
Effect of magnetic islands produced by external perturbations 
on the plasma confinement in TU-Heliac, 19:11137 (IA;XA) 
Perturbation field experiments in CHS, 19:11136 (IA;XA) 
PLASMA DIAGNOSTICS 
Bolometers 
Status of text bolometry, 19:11114 (RA;XA) 


19:10071 
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PLASMA DIAGNOSTICS 
Charge Exchange 


Charge Exchange 

Visible charge exchange recombination spectroscopy on TFTR, 

19:11088 (RA;XA) 
Computerized Tomography 

A cost function optimization technique for the tomographic anal- 
ysis of tokamak equilibria, 19:11109 (RA;XA) 

Coded imaging techniques for X-rays, charged particles and 
neutrons in the inertial confinement fusion, 19:11111 (RA;XA) 

Determination of tokamak plasma behaviour and parameters 
from tomographic analysis of soft x-ray camera data, 
19:11102 (RA;XA) 

Numerical optimizations of plasma image reconstructions with 
sparse-data computer tomography, 19:11100 (RA;XA) 

Poloidal CT system for visible light emission with CCD linear im- 
age sensor array, 19:11108 (RA;XA) 

Reconstruction of ECE and x-ray signals on TFTR, 19:11104 
(RA;XA) 

Sawtooth analysis by SXR computer tomography on WT-3, 
19:11107 (RA;XA) 

Space-time tomography problem for plasma _ diagnostics, 
19:11099 (RA;XA) 

The x-ray imaging diagnostics on Alcator C-MOD, 19:11103 
(RA;XA) 

Tomographic analysis of data from the JET neutron profile moni- 
tor to deduce the 2-D spatial and temporal evolution of 
neutron emissivity, 19:11110 (RA;XA) 

Dye Lasers 

An alkaline-earth beam probe spectroscopy for electric and 

magnetic fields measurement, 19:11093 (RA;XA) 
Electric Currents 

Current profile reconstruction in large tokamaks via dual- 
polarization refiectometry and magnetic diagnostic, 19:11095 
(RA;XA) 

Electric Fields 

Heavy ion beam probing optimization in stellarators, 19:11183 
(IA;XA) 

Electron Temperature 

Application of two-dimensional ECE measurements to reactor- 
grade plasma, 19:11085 (RA;XA) 

Heavy ion beam probing optimization in stellarators, 19:11183 
(IA;XA) 

Fluctuations 

Application of microwave reflectometry to stability and turbu- 
lence in stellarators, 19:11193 (IA;XA) 

First results from the ATF Heavy lon Beam Probe, 19:11134 
(IA;XA) 

Fluid Flow 

Measurements of ion temperature and plasma rotation profile 

with charge exchange spectroscopy, 19:11089 (RA;XA) 
Fluorescence Spectroscopy 

An alkaline-earth beam probe spectroscopy for electric and 

magnetic fields measurement, 19:11093 (RA;XA) 
Fredholm Equation 

Numerical optimizations of plasma image reconstructions with 

sparse-data computer tomography, 19:11100 (RA;XA) 
Image Processing 

Profile reconstruction of high spatial and temporal resolution 
from imperfect chordal data, 19:11101 (RA;XA) 

interferometers 

Vibration-protected multi chord optical interferometer for large 
tokamaks, 19:11113 (RA;XA) 

Inverse Scattering Problem 

Current profile reconstruction in large tokamaks via dual- 
polarization reflectometry and magnetic diagnostic, 19:11095 
(RA;XA) 

lon Beams 

Development of a 2 MeV heavy ion beam probe for TEXT, 
19:11091 (RA;XA) 

First results from the ATF Heavy lon Beam Probe, 19:11134 
(IA;XA) 

Spatial-temporal measurements of plasma parameters by heavy 
ion beam probe on T-10 tokamak, 19:11092 (RA;XA) 
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ion Probes 

Development of a 2 MeV heavy ion beam probe for TEXT, 
19:11091 (RA;XA) 

Spatial-temporal measurements of plasma parameters by heavy 
ion beam probe on T-10 tokamak, 19:11092 (RA;XA) 

lon Temperature 

Measurements of ion temperature and plasma rotation profile 

with charge exchange spectroscopy, 19:11089 (RA;XA) 
Laser Implosions 

Coded imaging techniques for X-rays, charged particles and 

neutrons in the inertial confinement fusion, 19:11111 (RA;XA) 
Lower Hybrid Current Drive 

Measurement of the parallel distribution function during lower 

hybrid current drive in Tore Supra, 19:11069 (RA;FR) 
Magnetic Fields 

A theory of ”a stellarator diode”, 19:11187 (IA;XA) 

How to measure magnetic turbulence by Thomson Scattering, 
19:11098 (RA;XA) 

To the "stellarator diode method” in L=3 torsatron studying, 
19:11186 (IA;XA) 

Unconventional method in magnetic diagnostics for stationary 
toroidal magnetic confinement system, 19:11185 (IA;XA) 

Mathematical Models 
A theory of "a stellarator diode”, 19:11187 (IA;XA) 
Meetings 

Time resolved two- and three-dimensional plasma diagnostics: 
A collection of papers presented at the IAEA technical com- 
mittee meeting held in Nagoya, Japan, 19-22 November 
1990, 19:11081 (R;XA) 

Neodymium Lasers 

Laser and detector system for LIDAR plasma diagnostics based 

on Thomson scattering measurements, 19:11087 (RA;XA) 
Neutral Atom Beam Injection 

An alkaline-earth beam probe spectroscopy for electric and 

magnetic fields measurement, 19:11093 (RA;XA) 
Optical Radar 

Laser and detector system for LIDAR plasma diagnostics based 

on Thomson scattering measurements, 19:11087 (RA;XA) 
Plasma Density 

Heavy ion beam probing optimization in stellarators, 19:11183 
(IA;XA) 

Multichannel far-infrared interferometers for electron density mea- 
surements in the URAGAN-2M torsatron, 19:11182 (IA;XA) 

Plasma Radial Profiles 

Measurements of ion temperature and plasma rotation profile 
with charge exchange spectroscopy, 19:11089 (RA;XA) 

One dimensional multipoint Thomson scattering system using a 
high repetition rate Nd: YAG laser and its extension to two or 
three dimensional multipoint measuring system, 19:11086 
(RA;XA) 

Profile reconstruction of high spatial and temporal resolution 
from imperfect chordal data, 19:11101 (RA;XA) 

Time resolved two- and three-dimensional plasma diagnostics: 
A collection of papers presented at the IAEA technical com- 
mittee meeting held in Nagoya, Japan, 19-22 November 
1990, 19:11081 (R;XA) 

Reflection 

Frequency modulated broadband reflectometer for the spatially 
resolved density profile and fluctuation measurements, 
19:11094 (RA;XA) 

Refraction 

Ordinary wave refraction: A new way to measure the poloidal 

field distribution in tokamaks, 19:11116 (RA;XA) 
Relativistic Range 

Application of two-dimensional ECE measurements to reactor- 

grade plasma, 19:11085 (RA;XA) 
Sawtooth Oscillations 

Determination of tokamak plasma behaviour and parameters 
from tomographic analysis of soft x-ray camera data, 
19:11102 (RA;XA) 

Sawtooth analysis by SXR computer tomography on WT-3, 
19:11107 (RA;XA) 





Soft X Radiation 

High speed soft X-ray diagnostic system on MTX, 19:11117 

(RA;XA) 
Spectroscopy 

Visible charge exchange recombination spectroscopy on TFTR, 

19:11088 (RA;XA) 
Stark Effect 

Current profile measurement techniques on PBX-M, 19:11096 

(RA;XA) 
Thomson Scattering 

How to measure magnetic turbulence by Thomson Scattering, 
19:11098 (RA:XA) 

One dimensional multipoint Thomson scattering system using a 
high repetition rate Nd: YAG laser and its extension to two or 
three dimensional multipoint measuring system, 19:11086 
(RA;XA) 

Time Dependence 

Time resolved two- and three-dimensional plasma diagnostics: 
A collection of papers presented at the IAEA technical com- 
mittee meeting held in Nagoya, Japan, 19-22 November 
1990, 19:11081 (R;XA) 

Tore Supra Tokamak 

Measurement of the parallel distribution function during lower 

hybrid current drive in Tore Supra, 19:11069 (RA;FR) 
X-Ray Detection 

Current profile measurement techniques on PBX-M, 19:11096 
(RA;XA) 

X-Ray Spectroscopy 

Study of imaging for x-ray and spectroscopic diagnostics in the 
tandem mirror GAMMA 10, 19:11105 (RA;XA) 

PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA DISRUPTION 

Travel to Russia to perform vacuum ultraviolet spectral mea- 
surements on plasma generators for Tokamak disruption 
simulations: Foreign trip report, August 30—-September 30, 
1993, 19:11056 (R;US) 

PLASMA DRIFT 
Evolution of the wave number range during the development of 
the drift instability, 19:11063 (R;FR) 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
JOULE HEATING 

The International Atomic Energy Agency Technical Committee 
meeting on radio-frequency launchers for plasma heating and 
current drive in Japan: Foreign trip report, November 8-14, 
1993, 19:11212 (R;US) 

Three-dimensional effects for radio frequency antenna model- 
ing, 19:11214 (R;US) 

Travel to Japan to participate in the Fifth International Toki Con- 
ference on Plasma Physics and Controlled Nuclear Fusion: 
Foreign trip report, November 13-20, 1993, 19:11213 (R;US) 

PLASMA IMPURITIES 

Impurity analysis in the W7-AS stellarator after wall conditioning 
by carbonization and boronization, 19:11251 (IA;XA) 

Laser blow-off injection of metal impurities in Tore Supra, 
19:11074 (R;FR) 

PLASMA OSCILLATIONS 

See PLASMA WAVES 

PLASMA POTENTIAL 

X-ray tomography and potential studies in GAMMA 10, 

19:11106 (RA;XA) 
PLASMA PRESSURE 
Plasma pressure anisotropy effect on ideal MHD-modes in stel- 
larator type traps, 19:11202 (RA;XA) 
PLASMA SIMULATION 
Non linear electrostatic turbulence, 19:11058 (R;FR) 
PLASMA WAVES 

Statistical theory of wave propagation and multipass absorption 
for current drive in Tokamaks, 19:11077 (R;FR) 

Using plasma waves to create in tokamaks the necessary quasi- 
stationary conditions for controlled fusion, 19:11075 (R;FR;In 
French) 


PLUTONIUM 


PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
ANL/WSU radiation damage studies, 19:10145 (R;US) 
Searching for new green wavelength shifters in polystyrene, 
19:10163 (R;US) 
PLASTIC SCINTILLATORS 
Final results from the SDC dopant search for new green wave- 
length shifting (WLS) fibers: Volume I, 19:10164 (R;US) 
Final results from the SDC dopant search for new green wave- 
length shifting (WLS) fibers: Volume 2, 19:10165 (R;US) 
Final results from the SDC dopant search for new green wave- 
length shifting (WLS) fibers: Volume I, 19:10164 (R;US) 
PLASTICS 
See also POLYSTYRENE 
Polishing compound for plastic surfaces, 19:9784 (PA;US) 
Recovery of recyclable materials from shredder residue, 
19:9518 (R;US) 
The recycling of plastics in the UK: The energy argument, 
19:9533 (1;GB) 
PLASTICS INDUSTRY 
Injection moulding of thermoplastics, 19:9564 (1;GB) 
The moulding of thermo-plastic containers by the extrusion-blow 
moulding process, 19:9567 (1;GB) 
PLATES 
Homogenized behaviour of the steam generator perforated 
plates, 19:8768 (R;FR;In French) 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 
Plentiful platinum supply: Key to fuel cell commercialization, 
19:9412 (RA;US) 
Realtime structural electrochemistry of platinum clusters using 
dispersive XAFS, 19:9467 (R;US) 
PLATINUM 186 
Nuclear structure research: Annual progress report, 19:10783 
(R;US) 
PLATINUM ALLOYS 
See also PLATINUM BASE ALLOYS 
Fermi surface instability at 0.4K in a heavy-fermion YbBiPt: 
SDW?, 19:9709 (R;US) 
PLATINUM BASE ALLOYS 
Preparation and characterization of highly active alloy electro- 
catalyst for PAFC, 19:9359 (RA;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLUMES 
Macrodispersion in heterogeneous aquifers: Numerical experi- 
ments, 19:10329 (RA;CA) 
PLUTONIUM 
See also PLUTONIUM-DELTA 
Acoustic emission sensing of tool-bit contact with plutonium dur- 
ing machining composite structures, 19:9946 (R;US) 
Conceptual design of backend technology R and D facility for 
TRU recycle in the future fuel cycle system, 19:8208 (R;JP;In 
Japanese) 
Long term plutonium solubility and speciation studies in a syn- 
thetic brine, 19:8340 (R;US) 
Nature of dissolution of binary tantalum-titanium alloys by 
molten plutonium, 19:9707 (R;US) 
Optoelectronic inventory system for special nuclear material, 
19:8441 (R;US) 
Plutonium release to the environment during Chernobyl acci- 
dent, 19:8803 (RA;XE) 
Preventing pollution from plutonium processing, 19:8299 (R;US) 
Rocky Flats Plant Site Environmental Report for 1992, 19:10395 
(R;US) 
Separation of neptunium, plutonium and uranium by using bu- 
tyraldehydes as reductants in reprocessing, 19:8207 (R;JP) 
Study of Pu consumption in light water reactors: Evaluation of 
GE advanced boiling water reactor plants, compilation of 
Phase 1C task reports, 19:8752 (R;US) 
The distribution and remobilisation of plutonium and americium in 
estuaries of the eastern Irish Sea: a review, 19:10428 (R;GB) 
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PLUTONIUM 


The kinetics of the beta to alpha transformation in unalloyed plu- 

tonium using differential scanning calorimetry, 19:9920 (R;US) 
PLUTONIUM 239 

Annotated bibliography of literature relating to wind transport of 
plutonium-contaminated soils at the Nevada Test Site, 
19:10282 (R;US) 

PLUTONIUM 240 

Annotated bibliography of literature relating to wind transport of 
plutonium-contaminated soils at the Nevada Test Site, 
19:10282 (R;US) 

PLUTONIUM ISOTOPES 
See also PLUTONIUM 239 
PLUTONIUM 240 

Analysis of femtogram-sized plutonium samples, 19:9843 (R;US) 

Measurement of charge radii and electromagnetic moments of 
heavy nuclei by laser spectroscopy methods, 19:10790 
(IA;RU;In Russian, English) 

PLUTONIUM RECYCLE 

Conceptual design of backend technology R and D facility for 
TRU recycle in the future fuel cycle system, 19:8208 (R;JP;in 
Japanese) 

PLUTONIUM-DELTA 

Method for dissolving delta-phase plutonium, 19:8209 (PA;US) 
PNA 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 

See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT CONTACTS 

See ELECTRIC CONTACTS 
POINT LEPREAU-1 REACTOR 

AECB staff annual report of Point Lepreau NGS for the year 
1991, 19:8854 (R;CA) 

Flow and vibration analysis to upgrade a CANDU heat ex- 
changer, 19:8894 (IA;CA) 

In what direction should reactors advance?: Lessons form oper- 
ations, 19:8903 (IA;CA) 

Mandatory testing of safety systems at an operating CANDU 
plant, 19:8870 (1A;CA) 

Operational safety in a small utility, 19:8906 (IA;CA) 

Strategies to keep a plant young at heart (Maintenance at Point 
Lepreau.), 19:8909 (IA;CA) 

Strategy for success in maintenance management at Point Lep- 
reau nuclear generating station, 19:8871 (IA;CA) 

POINT LEPREAU-2 REACTOR 
Point Lepreau 2 and the nuclear industry in New Brunswick, 
19:9241 (IA;CA) 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLARIMETERS 
Stellar X-ray polarimeter polarizer development and calibration 
at LEAVLLNL, 19:10657 (R;US) 
POLARIZED BEAMS 
RHIC spin physics, 19:10709 (R;US) 
POLARIZED NUCLEI 
See ORIENTED NUCLEI 
POLLUTANTS 

Bioavailability of sediment-bound contaminants to marine or- 
ganisms, 19:10441 (R;US) 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1993, 19:10340 (R;US) 

Institute of Genetics and of Toxicology of Fissile Materials. 
Progress report on research and development work in 1992, 
19:10613 (1;DE;In German) 

Investigation and assessment of the atmospheric input in the 
framework of PARCOM (North Sea) and HELCOM (Baltic 
Sea). Partial report: Input of organic trace substances, 
19:10289 (R;DE;In German) 

Novel mass spectrometric instrument for gaseous and particu- 
late characterization and monitoring: [Quarterly] technical 
progress report, April 1, 1993—June 30, 1993, 19:10280 (R;US) 

POLLUTION CONTROL EQUIPMENT 
See also ACOUSTIC AGGLOMERATORS 
BAGHOUSES 
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ELECTROSTATIC PRECIPITATORS 
INERTIAL SEPARATORS 
SCRUBBERS 

Development of the Integrated Environmental Control Model: 
Quarterly progress report, [July-September 1993], 19:8731 
(R;US) 

POLY(ISOBUTYLENE OXIDE) 

See ORGANIC POLYMERS 

POLYACRYLONITRILE 
See NITRILES 
ORGANIC POLYMERS 
POLYCHLORINATED BIPHENYLS 

Hanford Environmental Analytical Methods (methods as of 
March 1990): Volume 2, Appendix A1-O and appendix A1-l, 
19:9847 (R;US) 

Hanford environmental analytical methods (methods as of March 
1990): Appendix A3-O and Appendix A3-|, 19:9849 (R;US) 

Second report on the Oak Ridge Y-12 Plant Biological Monitor- 
ing and Abatement Program for East Fork Poplar Creek, 
19:8387 (R;US) 

POLYCYCLIC AROMATIC HYDROCARBONS 
Characterization of air toxic emissions from a laboratory-scale 
coal-fired combustor, 19:8702 (RA;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 

Analysis of infrared radiation heating process considering chem- 
ical reaction of material to be heated, 19:9921 (R;JP;In 
Japanese) 

POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 

See also POLYTETRAFLUOROETHYLENE 

Influence of welding defect size on the strength of polyethylene 
pipe welded joints, 19:9777 (IA;RU;In Russian) 

POLYMERS 
See also ELASTOMERS 
ORGANIC POLYMERS 

Low-quality natural gas sulfur removal/recovery with mem- 
branes, 19:8155 (R;US) 

Measurement of bulk longitudinal modulus and correction for 
edge effects, 19:9797 (R;US) 

Mixed waste solidification testing on polymer and cement-based 
waste forms in support of Hanford’s WRAP 2A facility, 
19:8358 (R;US) 

Molecular aspects of transport in thin films of controlled archi- 
tecture: [Annual] technical summary, July 1, 1992—June 30, 
1993, 19:9765 (R;US) 

Recent achievements in polymer electrolyte fuel cell R&D, 
19:9452 (RA;US) 

Temperature dependence of the exciton-exciton annihilation 
rate constant in poly(di-n-hexylsilane), 19:9888 (R;US) 

Upgrading natural gas by means of highly performing polyimide 
membranes, 19:8154 (R;US) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSTYRENE 
Searching for new green wavelength shifters in polystyrene, 
19:10163 (R;US) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAFLUOROETHYLENE 
Materials and engineering development in subscale phosphoric 
acid fuel cell, 19:9357 (RA;US) 

POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POLYVINYL CHLORIDE 

See PVC 
PONDS 

Model of radioactive cesium behavior in the pond vegetation 
(Austria.), 19:10400 (RA;AT;In German) 





State Environmental Policy Act (SEPA) Environmental Checklist 
Form 216-B-3 Expansion Ponds Closure Plan: Revision 1, 
19:8264 (R;US) 

POOLS 

See PONDS 
POOR PEOPLE 

See LOW INCOME GROUPS 
PORE STRUCTURE 

Advanced NMR-based techniques for pore structure analysis of 

coal: Quarter report #8, 7/1/93—9/30/93, 19:8048 (R;US) 
PORK 
See MEAT 
POROUS MATERIALS 

A mechanistic study of molecular sieving inorganic membranes 
for gas separations: Final report, [August 1, 1992—July 31, 
1993], 19:9810 (R;US) 

A novel anode system for the direct methanol fuel cell, 19:9442 
(RA;US) 

Study on the interfacial characteristics of porous nickel 
electrodes for molten carbonate fuel cell by means of electro- 
chemical impedance spectroscopy, 19:9437 (RA;US) 

PORPHYRINS 

See also CHLOROPHYLL 

Molecular structures for catalysis in PEM fuel cells, 19:9342 
(RA;US) 

PORTS 
See HARBORS 
PORTSMOUTH GASEOUS DIFFUSION PLANT 

Strategic plan for the utilization of remote sensing technologies 

in the environmental restoration program, 19:8406 (R;US) 
POSITION SENSITIVE DETECTORS 

A high rate, low noise, x-ray silicon strip detector system, 

19:10188 (R;US) 
POSITRON CAMERAS 

Installation of the PET-camera POSITOME Illp in Rossendorf, 
19:10464 (IA;DE) 

POSITRON COMPUTED TOMOGRAPHY 

Radiation methods for medical diagnostics, 19:10467 (IA;CA) 

The establishment of the Rossendorf PET Center, 19:10463 
(IA;DE) 

Three dimensional PET reconstruction with time-of-flight mea- 
surement, 19:10460 (R;FR;In French) 

POSITRON-ELECTRON-PROTON STORAGE RING 

See PEP STORAGE RINGS 

POSITRONIUM 

Positronium anisotropic hyperfine interactions in material, 
19:10941 (IA;RU;In Russian) 

Positronium atom formation mechanism in dielectric materials, 
19:10929 (IA;RU;In Russian) 

POSITRONS 

On possibility of high energy electron and positron anomalous 
magnetic moment measurement in crystals, 19:10969 
(IA;RU;In Russian) 

Positron diagnostics of radiation-induced defects in alpha- 
particle irradiated silicon carbide, 19:10942 (IA;RU;In Russian) 

Positron lifetime change effect during YBapCu307_, transition 
in superconducting state and positronium ortho-para conver- 
sion in microcavity, 19:10943 (IA;RU;In Russian) 

POST-IRRADIATION EXAMINATION 
Identification of irradiated food by thermoluminescent method, 
19:9893 (RA;VN;In Vietnamese) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 

Development of a 1 kW internal reforming MCFC stack: 6th 
progress report for the period December '92 - August '93, 
19:9464 (R;NL) 

POTATO TUBERS 

See POTATOES 

POTATOES 

Influence of post-harvest irradiation time and absorbed dose to 

potatoes and onions, 19:10511 (RA;VN;In Vietnamese) 
POTT-BROCHE PROCESS 
See COAL LIQUEFACTION 


POWER REACTORS 


POULTRY 
See FOWL 
POWDERS 

Fundamental mechanisms in flue gas conditioning: Quarterly 

report, July 1992—September 1993, 19:8046 (R;US) 
POWER DEMAND 

Analysis of PG&E’s residential end-use metered data to improve 
electricity demand forecasts — final report, 19:9597 (R;US) 

Analysis of recent projections of electric power demand, 
19:9275 (R;US) 

POWER DISTRIBUTION SYSTEMS 

Non-Federal participation in AC Intertie: Final environmental im- 
pact statement: Volume 2: Appendices, 19:9168 (R;US) 

Non-Federal participation in AC Intertie: Final environmental im- 
pact statement: Volume 1: Environmental analysis, 19:9167 
(R;US) 

Non-Federal participation in AC Intertie: Final environmental im- 
pact statement: Volume 2: Appendices, 19:9168 (R;US) 

Non-Federal participation in AC Intertie: Final environmental im- 
pact statement: Volume 1: Environmental analysis, 19:9167 
(R;US) 

POWER GENERATION 

See also COGENERATION 

Downdraft gasifiers under 200kWe, 19:8518 (R;GB) 

Impact of Advanced Turbine Systems on coal-based power 
plants, 19:8668 (R;US) 

Power generation from landfill gas: Proceedings, 19:8561 (1;GB) 

The technical production capacity of electric power in Sweden: 
A cosultancy study, 19:9276 (R;SE;In Swedish) 

POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
SOLAR POWER PLANTS 
THERMONUCLEAR POWER PLANTS 

Power generation at Brogborough landfill site: expertise with 
landfill gas projects (1), 19:8677 (IA;GB) 

Power generation from landfill gas workshop discussion of Ses- 
sion 4, 19:8679 (IA;GB) 

The development of a small scale power station: expertise with 
landfill gas projects (2), 19:8678 (IA;GB) 

Travel to Hungary, Slovak Republic, Czech Republic, Lithuanian 
and Bulgaria to review AID/DOE FY 1991-1993 funded pro- 
jects: Foreign trip report, October 20-29, 1993 (Contains 
some financial information on funding of the nuclear infrastruc- 
ture within the countries which were visited.), 19:9180 (R;US) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 

See also BN-1600 REACTOR 
BWR TYPE REACTORS 
BRUCE-1 REACTOR 
BRUCE-2 REACTOR 
BRUCE-3 REACTOR 
CHERNOBYLSK-4 REACTOR 
CHINON-3 REACTOR 
CIRENE REACTOR 
EBR-2 REACTOR 
KANUPP REACTOR 
KALPAKKAM-1 REACTOR 
KALPAKKAM-2 REACTOR 
MONJU REACTOR 
N-REACTOR 
PWR TYPE REACTORS 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-5 REACTOR 
PICKERING-6 REACTOR 
PICKERING-8 REACTOR 
SPACE POWER REACTORS 
THTR-300 REACTOR 
THERMIONIC REACTORS 
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POWER REACTORS 


TOPAZ REACTOR 
WOLSUNG-1 REACTOR 

Advanced reactor characteristics, 19:8741 (IA;CA) 

New concept of a power energy prospective development, 
19:9112 (IA;CH) 

Prioritization of reactor control components susceptible to fire 
damage as a consequence of aging, 19:8754 (R;US) 

POWER SYSTEMS 

See also INTERCONNECTED POWER SYSTEMS 

Are the nuclear power complexes able to make electrical power 
cheaper by speeding up the nuclear fuel cycle?, 19:8218 
(IA;RU;In Russian) 

Economic planning for electric energy systems: a multi objective 
linearized approach for solution, 19:8573 (1;BR;In Portuguese) 

POWER TRANSMISSION LINES 

Evaluation of the electromagnetic effects due to direct lighting to 
nuclear explosive areas at Pantex: Final report, 19:10250 
(R;US) 

PREFABRICATED BUILDINGS 

Estimated costs of ventilation systems complying with the HUD 
ventilation standard for manufactured homes, 19:9501 (R;US) 

Everyone wins!: A successful program for rapidly upgrading the 
energy efficiency of an entire housing sector, 19:9509 (R;US) 

PRESSURE (PLASMA) 

See PLASMA PRESSURE 
PRESSURE GROUPS 

See INTEREST GROUPS 
PRESSURE TUBES 

Development of failure maps for integrity assessment of pres- 
sure tubes, 19:8917 (IA;CA) 

Examination of core components removed from CANDU reac- 
tors, 19:8892 (IA;CA) 

In-vault shielding equipment Pickering 1 
19:8888 (IA;CA) 

Pressure tube elongation rates: CANDU fuel channels, 19:8916 
(IA;CA) 

The manufacture and analysis of a reference defect for high fre- 
quency ultrasonic inspections of CANDU pressure tubes, 
19:8961 (RA;CA) 

Tooling to obtain samples of pressure tube material in reactor 
for deuterium analysis, 19:8896 (IA;CA) 

Use of acoustic emission to locate the garter springs of a 
CANDU fuel channel, 19:8932 (IA;CA) 

PRESSURE VESSELS 

Analyses of radiation induced embrittlement of reactor pressure 
vessels, 19:9137 (IA;DE;In German) 

Application of the TWODANT code system to pressure vessel 
dosimetry calculations, 19:8785 (R;US) 

Irradiation and annealing behavior of 15Kh2MFA reactor pres- 
sure vessel steel, 19:9138 (IA;DE) 

PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 

Evaluation of commissioning results of the THT R 300 for follow-on 
systems. Part project: Proof of integrity of components made 
of X20 CrMoV 12 1: Final report, 19:8833 (R;DE;In German) 

Fuel channel refilling: Data analysis Il, 19:8847 (R;CA) 

Modeling of single-phase natural circulation for the MAPLE- 
MNR reactor, 19:9105 (RA;CA) 

Natural convection in a non insulated horizontal pipe, 19:8757 
(R;FR) 

Radiation field control in Ontario Hydro reactors, 19:8889 (IA;CA) 

PROBABILISTIC ESTIMATION 

Comparison between various methods used in PSAS: first 

lessons, 19:8767 (R;FR;In French) 
PROBES 

Effects of salt loading and flow blockage on the WIPP shrouded 

probe, 19:8268 (R;US) 


and 2 retubing, 
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PROCESS COMPUTERS 

Ongoing maintenance of CANDU control computers, 19:9057 
(IA;CA) 

The future of open architecture process control systems, 
19:11362 (R;US) 

PROCESS CONTROL 
Conversion of DAP models to SPEEDUP, 19:8195 (R;US) 
Process fault detection and nonlinear time series analysis for 
anomaly detection in safeguards, 19:8192 (R;US) 
Sensors R and D for energy efficiency in industry, 19:9537 (1;GB) 
PROCESSING (DATA) 

See DATA PROCESSING 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION REACTORS 

A transient, Hex-Z nodal code corrected by discontinuity factors: 
Volume 1: The transient nodal code; Final report, 19:9085 
(R;US) 

PRODUCTIVITY 

Triple Diagonal modeling: A mechanism to focus productivity 

improvement for business success, 19:11320 (R;US) 
PROGRAM MANAGEMENT 

United States Department of Energy Budget Highlights FY 

1995, 19:9179 (R;US) 
PROGRAMMING 

See also PARALLEL PROCESSING 

GNU debugger internal architecture, 19:11381 (R;US) 

UNIX programmer's environment and configuration control, 
19:11384 (R;US) 

PROGRAMMING LANGUAGES 

Proceedings: Sisal 93, 19:11332 (R;US) 

PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROJECTILES 

A new method for the treatment of impact and penetration prob- 

lems, 19:11330 (R;FR) 
PROJECTION SPARK CHAMBERS 
Systematic studies on the reconstruction efficiency and accu- 
racy of a track drift chamber, 19:10167 (R;DE;In German) 
PROPELLANTS 
Statistical crack mechanics, 19:10230 (R;US) 
PROPERTY MANAGEMENT 
Audit of personal property management at Los Alamos National 
Laboratory, 19:9250 (R;US) 
PROPHASE 
See MITOSIS 
PROPORTIONAL COUNTERS 

See also MULTIWIRE PROPORTIONAL CHAMBERS 

Gas flow proportional counter for conversion electron Moess- 
bauer spectroscopy, 19:10168 (I;AR;In English, Spanish) 

PROTECTION 

See SAFETY 
PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTECTIVE CHEMICALS 

See RESPONSE MODIFYING FACTORS 
PROTECTIVE COATINGS 

Development of polymer concrete liners and coatings for use in 
geothermal applications, 19:8628 (R;US) 

PROTEINS 

See also PEPTIDES 

Compartmental analysis of blood-brain transfer and protein in- 
corporation of L-’”>Seseleno-methionine in rat brain, 19:10496 
(IA;DE) 

Labelling of biological structures with technetium ° m, 
19:10465 (|;BR;In Portuguese) 

Molecular characterization of DNA-binding protein abnormally 
distributed within the cells of patients with Ataxia Telangiecta- 
sia, 19:10571 (IA;AU) 

Purification characterisation and separation of a radiation- 


activated DNA-binding complex isolated from human cells, 
19:10572 (IA;AU) 





PROTON BEAMS 
Calorimetric measurements and investigation of the reaction ve- 
locities distribution of medium-energy protons bombarding 
targets, 19:10642 (IA;CH) 
Orientation effects in straggling theory of heavy charged particle 
energy losses, 19:10989 (IA;RU;In Russian) 
PROTON BLOCKING 
See PROTON CHANNELING 


PROTON CHANNELING 

Charged particle beam rotation during channeling in variable 
composition superlattices, 19:10985 (IA;RU;In Russian) 

lon channeling in multicomponent crystals, 19:10977 (IA;RU;In 
Russian) 

Orientation effect on antiproton channeling, 19:10975 (IA;RU;In 
Russian) 

Transient processes of axis-plane channeling and peculiarities 
of resonance nuclear reaction radiation yield, 19:10980 
(IA;RU;In Russian) 

PROTON DETECTION 

Instrumentation of a high energy proton detector and the photon 

tagger at SAL, 19:10173 (RA;CA) 
PROTON REACTIONS 

Experiments on the nuclear fragmentation and on the produc- 
tion of radioactive beams for direct reactions, 19:10834 
(R;DE;In German) 

Inelastic proton scattering on the double-magic **Ni with ra- 
dioactive heavy-ion beam in inverse kinematics, 19:10839 
(R;DE;In German) 

Puzzling shelf-like behaviour of fission cross section in proton 
and alpha-particle induced fission of uranium in extreme sub- 
barrier energy region, 19:10850 (IA;RU;In Russian, English) 

Radiochemical studies on the neutron- and proton-induced ’Be 
emission at energies up to 100 MeV, 19:10879 (R;DE) 

Search for delayed fission of neutron-rich nuclides and cos- 
mochronology, 19:10853 (IA;RU;in Russian, English) 

PROTON-ANTIPROTON INTERACTIONS 

Deexcitation processes in nuclear reactions: The study of hot 
hadronic matter: Annual progress report, 19:10830 (R;US) 

Drell-Yan lepton pair production in antiproton annihilation for 
searching of the four-quark states, 19:10742 (R;RU) 

Dynamics of the anti pp—anti AAreaction 170.5 MeV above the 
production threshold, 19:10746 (R;DE;in German) 

Inclusive jet and direct photon production at the DO experiment, 
19:10728 (R;US) 

Measurement of fp elastic and total cross section at ,/s=546 
and 1800 GeV at CDF, 19:10722 (R;US) 

State of hadron collider physics, 19:10725 (R;US) 

Two-jet hadroproduction as a measure of the gluon at small x, 
19:10778 (R;GB) 

PROTON-PROTON INTERACTIONS 

Elastic spin observables and proton wave function normalization 
at large t, 19:10708 (R;US) 

Measurement of total and differential cross sections and analyz- 
ing power for pions in inelastic proton-proton anti pp—pp7zdeg 
scattering, 19:10875 (R;FR;In French) 

On possibility of obtaining information on spin structure of 
hadrons at high energies by the way of comparison of pp(pp- 
bar)-data with electro- and photoproduction of hadrons, 
19:10741 (IA;RU;In Russian) 

Polarizations in e*e~, ep and pp(p-barp) colliders and search 
for new physics, 19:10740 (IA;RU) 

PROTONS 

Cross sections measurements, integral validation experiments 
and nuclear-model code developments of importance to 
accelerator-based transmutation, 19:8327 (IA;CH) 

Elastic spin observables and proton wave function normalization 
at large t, 19:10708 (R;US) 

Investigation of the nucleon electromagnetic structure by polar- 
ization effects in e+e- >NantiN processes, 19:10775 (R;RU) 

Test of structure functions using leptons with CDF, 19:10721 
(R;US) 

PROTOTYPE FAST REACTOR JAPAN 

See MONJU REACTOR 


PWR TYPE REACTORS 


PROTRACTED IRRADIATION 
See CHRONIC IRRADIATION 
PSF3105 RESONANCES 
See J PSI-3097 MESONS 
PTFE 
See POLYTETRAFLUOROETHYLENE 
PUBLIC ATTITUDES 
See PUBLIC OPINION 
PUBLIC HEALTH 
Evaluation of severe accident risks: Methodology for the con- 
tainment, source term, consequence, and risk integration 
analyses: Volume 1, Revision 1, 19:9150 (R;US) 
PUBLIC OPINION 
People power: The public’s response to CNA’s print and TV ad- 
vertising, 19:9236 (IA;CA) 
Point Lepreau 2 and the nuclear industry in New Brunswick, 
19:9241 (IA;CA) 
Reaching the critical masses, 19:9240 (IA;CA) 
Waste disposal: The answer to Achilles, 19:9239 (IA;CA) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
Evaluation report OPET-Action 131: Management training and 
technology tour Russian directors in the Netherlands, 19:9274 
(R;NL) 
PULMONARY CANCER 
See CARCINOMAS 
PULPS 
See SLURRIES 
PULSATOR STELLARATOR 
See STELLARATORS 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE COMBUSTION 
NO, and CO emissions from an aerovalve pulse combustor, 
19:8094 (R;US) 
PULSE COMBUSTORS 
Development and testing of commercial-scale coal-fired pulse 
combustion systems, 19:10027 (RA;US) 
NO, and CO emissions from an aerovalve pulse combustor, 
19:8094 (R;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
See also ELECTROMAGNETIC PUMPS 
Causes and proposed resolutions of high vibration in NWTF 
transfer pumps, 19:8374 (R;US) 
Darlington NGS fuel damage investigation (Nuclear Generating 
Station.), 19:8908 (IA;CA) 
Electricity savings in distribution and supply companies, 
19:9599 (R;DK;In Danish) 
Replacement of bearing journals on heat transport pumps at the 
Wolsung nuclear generating station, 19:8860 (IA;CA) 
PURASIV S PROCESS 
See DESULFURIZATION 
PUREX PROCESS 
Separation of neptunium, plutonium and uranium by using bu- 
tyraldehydes as reductants in reprocessing, 19:8207 (R;JP) 
PVC 
Polyvinyl chloride plastics in municipal solid waste combustion: 
Impact upon dioxin emissions: A synthesis of views, 19:9601 
(R;US) 
PWR TYPE REACTORS 
See also BR-3 REACTOR 
BIBLIS-1 REACTOR 
EMSLAND REACTOR 
FLAMANVILLE-1 REACTOR 
GINNA-1 REACTOR 
MIDLAND-1 REACTOR 
MIDLAND-2 REACTOR 
PALUEL-3 REACTOR 
ROWE YANKEE REACTOR 
THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 
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PWR TYPE REACTORS 
Actinide Burner Reactors 


Actinide Burner Reactors 
Transmutation of minor actinides in PWRs: preparation of the 
"Actineau” experiment, 19:8758 (R;FR) 
Alloy-Ni76Cr15Fe8 
Examples of expertizing methodologies for localized corrosion 
in nuclear power plants, 19:8761 (R;FR;In French) 
Auxiliary Systems 
System 80+™ Standard Design: CESSAR design certification: 
Volume 9: Amendment I, 19:9122 (R;US) 
Critical Heat Flux 
Comparison of CHF predictors obtained by the pseudo-cubic 
spline method from CEA’s FLICA-3M and EDF's THYC com- 
putations, 19:8766 (R;FR) 
Design 
Neutronics and safety characteristics of a 100% MOX fueled 
PWR using weapons grade plutonium, 19:8788 (R;US) 
Submerged passively-safe power plant, 19:8786 (PA;US) 
Fuel Assemblies 
Modelling spacer grids convective and diffusive effects in LWR 
fuel assemblies with the three dimensional thermal-hydraulics 
code THYC, 19:8763 (R;FR) 
Fuel Rods 
Control of the neutronic and thermohydraulic conditions of 
power ramps in an irradiation loop for PWR fuel rod, 19:9087 
(R;FR;iIn French) 
Human Factors Engineering 
System 80+™ Standard Design: CESSAR design certification: 
Volume 16: Amendment I, 19:9126 (R;US) 
Loss Of Coolant 
International Code Assessment and Applications Program: 
Summary of code assessment studies concerning RE- 
LAPS/MOD2, RELAPS/MOD3, and TRAC-B: International 
Agreement Report, 19:9152 (R;US) 
Meitdown 
Results of SFD experiment CORA-13 (OECD international 
Standard Problem 31), 19:9147 (R;DE) 
Thermal hydraulic study of a corium molten pool, 19:9118 (R;FR) 
Mixed Oxide Fuels 
Neutronics and safety characteristics of a 100% MOX fueled 
PWR using weapons grade plutonium, 19:8788 (R;US) 
Pipes 
Corkscrew flow pattern in piping system dead legs, 19:8764 
(R;FR) 
Ultrasonic testing of cast stainless steel components, 19:10015 
(R;FR) 
Power Systems 
System 80+™ Standard Design: CESSAR design certification: 
Volume 9: Amendment I, 19:9122 (R;US) 
Pressure Vessels 
Application of the TWODANT code system to pressure vessel 
dosimetry calculations, 19:8785 (R;US) 
Primary Coolant Circuits 
Natural convection in a non insulated horizontal pipe, 19:8757 
(R;FR) 
Radiation Protection 
System 80+™ Standard Design: CESSAR design certification: 
Volume 11: Amendment |, 19:9124 (R;US) 
Radioactive Waste Management 
System 80+™ Standard Design: CESSAR design certification: 
Volume 10: Amendment |, 19:9123 (R;US) 
Radioactive Wastes 
System 80+™ standard design: CESSAR design certification: 
Volume 13: Amendment |, 19:8760 (R;US) 
Reactor Accidents 
Accident management for PWRs in France and Germany, 
19:8759 (R;FR) 
Human factors and operation of nuclear power plants: orienta- 
tions for research, 19:8762 (R;FR;In French) 
System 80+™ Standard Design: CESSAR design certification: 
Volume 12: Amendment |, 19:9125 (R;US) 
Reactor Components 
A neural network approach for radiographic image classification 
in NDT, 19:10016 (R;FR;In French) 
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Reactor Control Systems 

State of the art on fault-tolerant real time distributed systems, 
19:9051 (R;FR;In French) 

System 80+™ Standard Design: CESSAR design certification: 
Volume 8: Amendment I, 19:9121 (R;US) 

Reactor Cooling Systems 

System 80+™ standard design: CESSAR design certification: 

Volume 13: Amendment |, 19:8760 (R;US) 
Reactor Instrumentation 

System 80+™ Standard Design: CESSAR design certification: 

Volume 8: Amendment I, 19:9121 (R;US) 
Reactor Operation 

Conversion of dependability deterministic requirements into 

probabilistic requirements, 19:9050 (R;FR;In French) 
Reactor Safety 

System 80+™ Standard Design: CESSAR design certification: 
Volume 17: Amendment |, 19:9127 (R;US) 

The water reactor safety research project index: a description of 
the computerized system for its databank, 19:8747 (R;XE) 

Regulatory Guides 

Safety classification of nuclear power plant systems, structures 

and components, 19:8756 (R;Fl) 
Risk Assessment 

System 80+™ Standard Design: CESSAR design certification: 

Volume 18: Amendment |, 19:9128 (R;US) 
Simulators 

Preliminary analysis of start up characteristics on SPWR with 
NESSY (Nuclear ship Engineering Simulation SYstem), 
19:9145 (R;JP;In Japanese) 

Steam Generators 

Homogenized behaviour of the steam generator perforated 

plates, 19:8768 (R;FR;In French) 
Steam Systems 

System 80+™ Standard Design: CESSAR design certification: 

Volume 10: Amendment |, 19:9123 (R;US) 
Steel-Cr19Ni10 
Examples of expertizing methodologies for localized corrosion 
in nuclear power plants, 19:8761 (R;FR;in French) 
Waste Heat Utilization 
Submerged passively-safe power plant, 19:8786 (PA;US) 
PYRANS 

Regularities of P* ion interaction with thermosputtered --pyran 

films, 19:11003 (IA;RU;In Russian) 
PYRIDINE 

Nuclear magnetic relaxation studies of semiconductor nanocrys- 
tals and solids, 19:10963 (R;US) 

Use of solid waste for chemical stabilization: Adsorption 
isotherms and 'SC solid-state NMR study of hazardous or- 
ganic compounds sorbed on coal fly ash, 19:8721 (R;US) 

PYRITE 

A simple balance for weathering of rocks in a rockpile, 19:10365 
(RA;DE) 

Acid formation by autoxidation of sulphide ores and the influ- 
ence on the solubility of ore components, 19:9877 (RA;DE) 

Development of enhanced sulfur rejection processes, 19:7976 
(RA;US) 

Engineering development of advanced physical fine coal cleaning 
technologies — froth flotation: Quarterly technical progress re- 
port No. 20, July 1, 1993—September 30, 1993, 19:8011 (R;US) 

Molecular characterization of bacterial respiration on minerals: 
Progress report, June 1992—November, 1993, 19:10447 
(R;US) 

On-line image analysis for assessment of pyrite liberation, 
19:7970 (RA;US) 

Travel to Italy to attend the Fourth International Symposium on 
Bioprocessing of Fossil Fuels: Foreign trip report, September 
20-24, 1993, 19:7994 (R;US) 

PYRITES 
See PYRITE 
PYROLYSIS 

Feasibility study to evaluate plasma quench process for natural 

gas conversion applications, 19:8160 (R;US) 
PYROTEK PROCESS 
See LOW BTU GAS 





PZT 


Electrooptical and optical evaluation of Pb(Zr,Ti)O3 thin films us- 
ing waveguide refractometry, 19:9742 (R;US) 


Q 


QUALITY ASSURANCE 

In-house manufacturing of spare and replacement parts: The 
future challenge, 19:8872 (IA;CA) 

Process mapping: A user-friendly tool for process improvement, 
19:11321 (R;US) 

QUALITY CONTROL 

A global conformance quality model: A new strategic tool for 
minimizing defects caused by variation, error, and complexity, 
19:9966 (R;US) 

QUANTIZATION 

Field stochastic quantization. A non perturbative method and 

1/N expansion, 19:10670 (R;FR;In French) 
QUANTUM CHROMODYNAMICS 

A pot-pourri of results in QCD from large lattice simulations on 
the CM5, 19:10700 (R;US) 

New QCD results from string theory, 19:10706 (R;US) 

Nonlocal gluonic condensate in QCD sum rules for the meson 
wave functions, 19:10698 (R;RU;In Russian) 

Recent results on QCD at the Tevatron (CDF and DO), 19:10691 
(R;US) 

Theory of ultra dense matter and the dynamics of high energy 
interactions involving nuclei: Progress report, December 15, 
1992—December 14, 1993, 19:10690 (R;US) 

QUANTUM ELECTRODYNAMICS 

Fluctuations of the Casimir pressure and the quantization of 
electrodynamics, 19:10689 (R;DE) 

Non-equilibrium electrodynamics in the large N expansion, 
19:10685 (R;US) 

Overview on the anomaly and Schwinger term in two dimen- 
sional QED, 19:10707 (R;AT) 

Spectroscopy and atomic physics in EBIT and SuperEBIT, 
19:11224 (R;US) 

QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 

Field stochastic quantization. A non perturbative method and 
1/N expansion, 19:10670 (R;FR;In French) 

Interpretation of the metric concept introduction in the non- 
relativistic quantum mechanic, 19:10630 (1;BR;In Portuguese) 

Non-equilibrium electrodynamics in the large N expansion, 
19:10685 (R;US) 

QUANTUM MECHANICS 

Phase transitions and quantum entropy, 19:10641 (IA;AR;in 
Spanish) 

Quasi-exactly solvable models in 
19:10629 (IA;AR;In Spanish) 

Unwaving quantum mechanics, 19:10628 (IA;AR;In Spanish) 

QUANTUM OPERATORS 
On the Weyl-Wigner formalism for rotation angle and angular 
momentum variables in quantum mechanics, 19:10627 (R;FR) 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 

Perturbative and nonperturbative EM lepton pair production in 

relativistic heavy-ion collisions, 19:10825 (R;US) 
QUARK MODEL 

See also COLOR MODEL 

A chiral symmetric quark model without free quarks, 19:10699 
(R;DE;in German) 

QUARK PLASMA 

See QUARK MATTER 
QUARK SEA 

See QUARK MATTER 
QUARK-ANTIQUARK INTERACTIONS 

Searches for new particles using cone and cluster jet algo- 
rithms: a comparative study, 19:10755 (R;SE) 


quantum mechanics, 


RADIATION ACCIDENTS 


QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARK-QUARK INTERACTIONS 

CP-odd interaction of light quarks and the neutron electric dipole 

moment, 19:10713 (R;RU) 
QUARKS 

Direct bb production in pp collisions at ,/s = 1.8 TeV, 19:10715 
(R;US) 

Heavy quarks and J/¥-particles production in e+y-interactions 
and photon structure function, 19:10735 (IA;RU;In Russian) 

On exact account of heavy quark thresholds in hard processes, 
19:10701 (R;SE) 

Operator analysis for quark and lepton masses in SO(10), 
19:10686 (R;US) 

Physics of t-quarks on the future e+e- colliders, 19:10767 
(IA;RU;In Russian) 

Search for free quarks in multihadronic decays of the Z°: Sys- 
tematic effects in the measurement of the specific energy loss 
and in the track reconstruction with the OPAL jet chamber, 
19:10148 (R;DE;In German) 

The nucleus, a unique laboratory for quark dynamics. Theoreti- 
cal challenges, 19:10696 (R;FR;In French) 

QUARTZ 

Characterization of multiphase fluid flow during air-sparged hy- 
drocyclone flotation by X-ray CT: Thirteenth quarterly report: 
14 August-13 November, 1993 (CT (computerized tomogra- 
phy)), 19:9997 (R;US) 

Muon acoustic resonance in a-quartz, 19:10939 (IA;RU;In Rus- 
sian) 

Positronium state decay in irradiated quartz monocrystals, 
19:11014 (IA;RU;In Russian) 

QUASI PARTICLES 

See also EXCITONS 

Picosecond response of the quasiparticle current in supercon- 
ducting tunnel junctions, 19:11036 (R;US) 

QUASI-FISSION 

Incomplete deep inelastic processes in 'Mo+'°°Mo and 
120Sn+12°Sn at 18 and 24 MeV/n, 19:10863 (IA;RU;In Rus- 
sian, English) 

QUENCHING 

A magnetically coupled quench detector for superconducting 
magnets, 19:10102 (R;US) 

Quench Detection and Instrumentation for the Tokamak Physics 
Experiment magnets, 19:11292 (R;US) 

QUERCUS 
See OAKS 


R 


R CODES 

A comparison of RISKIND and RADTRAN 4, 19:8222 (R;US) 

RIBS: Turbulent Flow Inside Pipes with Two-Dimensional Rib 
Roughness, 19:11344 (CM;US) 

Validation and verification of RELAP5 for Advanced Neutron 
Source accident analysis: Part |, comparisons to ANSDM and 
PRSDYN codes, 19:9154 (R;US) 

RACIAL GROUPS 

See MINORITY GROUPS 
RACKS (FUEL) 

See FUEL RACKS 
RADAPPERTIZATION 

See RADIOSTERILIZATION 
RADAR 

See also OPTICAL RADAR 

Characteristics and development report for the SA3724 surface 
acoustic wave resonator and the SA3725 surface acoustic 
wave filter, 19:10247 (R;US) 

Improved ground-penetrating radar, bridge decks, 19:9980 
(R;US) 

Impulse radar imaging for dispersive concrete using inverse 
adaptive filtering techniques, 19:9970 (R;US) 

RADIATION ACCIDENTS 
A comparison of RISKIND and RADTRAN 4, 19:8222 (R;US) 
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RADIATION ACCIDENTS 


Guidelines on radiation exposure levels for emergency situa- 
tions, 19:10563 (R;CA;in English, French) 

RADIATION BURDEN 

See RADIATION DOSES 
RADIATION CURING 

Radiation applications of physical chemistry, 19:8476 (RA;IL) 
RADIATION DAMAGE (BIOLOGICAL) 

See RADIATION INJURIES 


RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 

Advances in and uses of gamma-ray field instrumentation at Los 
Alamos, 19:10186 (R;US) 

Annual report for the High Energy Physics Program at The Uni- 
versity of Alabama, 19:10661 (R;US) 

Design of a trigger and data acquisition system for a detector at 
PEP-II, 19:10200 (R;US) 

Detector shielding from background muons at linear colliders, 
19:10177 (IA;RU;In Russian) 

GEM Technical Design Report, 19:10088 (R;US) 

Gammasphere software development: Progress 
19:10780 (R;US) 

Gravity sag of sandwich panel assemblies as applied to preci- 
sion cathode strip chamber structural design, 19:10204 (R;US) 

Location and identification of radioactive waste in Massachu- 
setts Bay, 19:8269 (R;US) 

Particle detection in superfluid helium, 19:10159 (R;US) 

Summary of FEA calculations of STAR support rings, 19:10085 
(R;US) 

RADIATION DOSES 

See also GENETICALLY SIGNIFICANT DOSE 

A method for estimating occupational radiation dose to individu- 
als, using weekly dosimetry data, 19:10592 (R;US) 

Application of maximum radiation exposure values and monitor- 
ing of radiation exposure, 19:10603 (R;Fl) 

Conversion and correction factors for historical measurements of 
iodine-131 in Hanford-area vegetation, 1945-1947: Hanford 
Environmental Dose Reconstruction Project, 19:10595 (R;US) 

Countermeasures at the Windscale accident: the origin of the 
emergency reference level concept and its subsequent evolu- 
tion, 19:8822 (RA;XE) 

Minimizing the integrated collective radiation dose and the 
transmutation of long-lived nuclear waste, 19:8329 (IA;CH) 
Reappraisal of environmental countermeasures to protect mem- 
bers of the public following the Windscale nuclear reactor 

accident, 1957, 19:8823 (RA;XE) 

Regional Atmospheric Transport Code for Hanford Emission 
Tracking (RATCHET): Hanford Environmental Dose Recon- 
struction Project, 19:10597 (R;US) 

The decrease of radiation exposure after the Chernobyl acci- 
dent, 19:10591 (R;AT;iIn German) 

The radioiodine problem following the Chernobyl accident: ecol- 
ogy, dosimetry and medical effects, 19:8816 (RA;XE) 

Validation of HEDR models: Hanford Environmental Dose Re- 
construction Project, 19:10596 (R;US) 

RADIATION DOSIMETRY 

See DOSIMETRY 


RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 


Expert judgment on markers to deter inadvertent human intru- 
sion into the Waste Isolation Pilot Plant, 19:8335 (R;US) 


report, 
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RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 

Strand breaks and lethal damage in plasmid DNA subjected to 

6°CO--irradiation, 19:10577 (R;DE;In German) 
RADIATION MONITORING 

See also PERSONNEL MONITORING 

Environmental radiation monitoring of the IRT-2000 research re- 
actor in Sofia. Determination of cesium-137 and cesium-134 
in soils, plants and waters for the period 1985-1992, 19:10371 
(1;BG;In Bulgarian) 

Guide for the putting int practice the control of internal contami- 
nation due to |-131 in hospitals, 19:10552 (R;CU;In Spanish) 

Guide for the work of the radiological posts., 19:10544 (R;CU;In 
Spanish) 

Operation experiences for the ASECQ system startup and its in- 
cidence on occupational and public dose, 19:10566 (I;AR;In 
Spanish) 

RADIATION MONITORS 

Applications of the long-range alpha detector for site- 
characterization technology, 19:10187 (R;US) 

Audible radiation monitor, 19:10196 (PA;US) 

Development of a method to measure the concentration of '4C 
in the stack air of nuclear power plants by accelerator mass 
spectrometry (AMS), 19:10190 (R;SE) 

Gamma & beta-gamma storm water monitor operability, 
19:8385 (R;US) 

Internal dosimetry monitoring equipment: Present and future, 
19:10594 (R;US) 

LRAD radon test results, 19:10313 (R;US) 

Radiation monitor reporting requirements, 19:8380 (R;US) 

RADIATION PROTECTION 

Measure plan to prevent accidents in fault detection, 19:10548 
(R;CU;In Spanish) 

Methodological indications to fulfill the state supervision of the 
radiation protection, 19:10549 (R;CU;In Spanish) 

Nuclear Research Center Karlsruhe, Central Safety Depart- 
ment. Annual report 1992, 19:9243 (I1;DE;in German) 

Radiation and radiation protection, 19:10518 (1;DE;in German) 

The code of practice on radiation protection in the milling and 
mining of radioactive ores, 19:10535 (RA;AU) 

RADIATION PROTECTION LAWS 
Regulated control of practices and radiation sources, 19:10546 
(R;CU;In Spanish) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
See also SEALED SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 

Atomic Energy Control Regulations, 19:8459 (1;CA;In English, 
French) 

Risk evaluation of medical and industrial radiation devices, 
19:10619 (R;US) 

RADIATION SYNDROME 

Comparative analysis of clinical peculiarities of radiation 
disease in dogs and monkeys induced by gamma-neutron ra- 
diation, 19:10579 (IA;RU;In Russian) 

RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
NEUTRAL-PARTICLE TRANSPORT 

Astochastic first collision source for TWODANT, 19:10905 (R;US) 

Diffusion-accelerated solution of the 2-D x-y S, equations with 
linear-bilinear nodal differencing, 19:10906 (R;US) 

Parallel processing Monte Carlo radiation transport codes, 
19:10907 (R;US) 

Performance of MCNP4A on seven computing platforms, 
19:10904 (R;US) 

RADICALS 

See also HYDROXYL RADICALS 

Direct measurement of the reactivity of NH and OH on a silicon 
nitride surface, 19:9787 (R;US) 

Infrared and near infrared transient absorption spectroscopy of 
molecular free radicals, 19:9855 (R;US) 





Spectroscopic and dynamical studies of highly energized small 
polyatomic molecules: Technical progress report, July 1, 
1992—October 31, 1993, 19:9891 (R;US) 

Studies of the stabilities and reactions of solution phase organic 
radicals: Technical report of research progress, July 1, 1992— 
June 30, 1993, 19:9862 (R;US) 

Time-resolved infrared absorption studies applied to the study of 
radical plus molecule reactions, 19:9890 (R;US) 

RADIO EQUIPMENT 

Impulse radar imaging for dispersive concrete using inverse 

adaptive filtering techniques, 19:9970 (R;US) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 


RADIO TRANSMITTERS 
See RADIO EQUIPMENT 


RADIOACTIVATION 
An explanation of the Hiroshima activation dilemma, 19:10243 
(R;US) 
RADIOACTIVE AEROSOLS 
Development of a real-time monitor for airborne alpha emis- 
sions: First quarter report, TTP AL 142003, 19:8300 (R;US) 
Regional Atmospheric Transport Code for Hanford Emission 
Tracking (RATCHET): Hanford Environmental Dose Recon- 
struction Project, 19:10597 (R;US) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 


RADIOACTIVE EFFLUENTS 
Compilation of licensing limits for radioactivity releases by air or 
waste water from nuclear power plants in the Federal Republic 
of Germany - as of December 1992, 19:9076 (R;DE;in German) 
Facility effluent monitoring plan for the Plutonium Finishing 
Plant: Revision 1, 19:8353 (R;US) 
Hanford Environmental Analytical Methods (methods of of 
March 1990): Volume 1, 19:9846 (R;US) 
Hanford environmental analytical methods (methods as of 
March 1990): Appendix A3-R, 19:9850 (R;US) 
Hanford environmental analytical methods, methods as of 
March 1990: Appendix A2-R, 19:9848 (R;US) 
Quarterly report of RCRA groundwater monitoring data for pe- 
riod April 1, 1993 through June 30, 1993, 19:10343 (R;US) 
Validation of HEDR models: Hanford Environmental Dose Re- 
construction Project, 19:10596 (R;US) 
RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
A comparison of RISKIND and RADTRAN 4, 19:8222 (R;US) 
Directory of national competent authorities’ approval certificates 
for package design, special form material and shipment of ra- 
dioactive material. 1993 ed., 19:8447 (R;XA) 
Receiving radioactive packages, 19:8214 (R;CA;In English, 
French) 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings, 19:8216 (I;JP) 
Travel to Austria to attend the International Atomic Energy 
Agency's Technical Committee Meeting on Issues related to 
Low Specific Activity Materials and Surface Contaminated Ob- 
jects: Foreign trip report, October 8-16, 1993, 19:8221 (R;US) 
Travel to United Kingdom for investigation of the contamination 
weeping program: Foreign trip report, May 5-11, 1991, 
19:8211 (R;US) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 
Attitudes 
Waste disposal: The answer to Achilles, 19:9239 (IA;CA) 
Encapsulation 


Accelerated ageing of blended cements for use in radioactive 
waste disposal, 19:8257 (R;GB) 


RADIOACTIVE WASTE DISPOSAL 
Thermodynamic Model 


Environmental Effects 

Groundwater impact assessment report for the 1325-N Liquid 
Waste Disposal Facility, 19:9114 (R;US) 

Rocky Flats Plant Site Environmental Report for 1992, 19:10395 
(R;US) 

Environmental impacts 

Update on Canada’s nuclear fuel waste management program: 
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Safety Analysis 

SRTC criticality safety technical review: Nuclear Criticality Safety 

Evaluation 93-04 enriched uranium receipt, 19:8345 (R;US) 
Salt Caverns 

Influence of the design temperature on long-term safety of a salt 
dome repository, 19:8282 (R;DE;In German) 

Research and development work on radioactive waste manage- 
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cessing, 19:8479 (IA;CA) 

RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 

See also NEUTRON THERAPY 

6 MeV neutrons in combined treatment of cerebral gliomas, 
19:10479 (IA;RU;In Russian) 

Concomitant radiotherapy of endometrium cancer with the use 
of °5°Cf sources of high activity, 19:10484 (IA;RU;In Russian) 

Hemopoiesis in intra-operative radiotherapy, 19:10475 
(IA;RU;In Russian) 

Physicotechnical anpocts of quality assurance in intracavitary 
radiotherapy with “°*Cf-sources, 19:8482 (IA;RU;In Russian) 

Results of concomitant radiotherapy, 19:10480 (IA;RU;In Rus- 
sian) 

RADIOWAVE RADIATION 

See also SHORT WAVE RADIATION 

Fading channel simulator, 19:9954 (PA;US) 

Radiation applications of physical chemistry, 19:8476 (RA;IL) 

RADIUM 

Monticello Mill Tailings Site environmental report for calendar 

year 1992, 19:8393 (R;US) 
RADIUM 226 

Comparative toxicity of strontium-90 and radium-226 in beagle 
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REACTOR CONTROL RODS 


Application of semiclassical methods to reaction rate theory, 
19:9883 (R;US) 
REACTION MECHANISMS 
See REACTION KINETICS 
REACTION RATE 
See REACTION KINETICS 
REACTOR ACCIDENTS 
See also DESIGN BASIS ACCIDENTS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
ROD DROP ACCIDENTS 

Accident management for PWRs in France and Germany, 
19:8759 (R;FR) 

Analysis of containment performance and radiological conse- 
quences under severe accident conditions for the Advanced 
Neutron Source Reactor at the Oak Ridge National Labora- 
tory, 19:9153 (R;US) 

Environmental distribution and transport of radionuclides in 
West Cumbria following the Windscale and Chernobyl acci- 
dents, 19:9133 (RA;XE) 

Evaluation of severe accident risks: Methodology for the con- 
tainment, source term, consequence, and risk integration 
analyses: Volume 1, Revision 1, 19:9150 (R;US) 

Experimental study of man-computer interaction under acci- 
dents at NPP, 19:9069 (IA;RU;in Russian) 

Human factors and operation of nuclear power plants: orienta- 
tions for research, 19:8762 (R;FR;in French) 

Implementing the 'Source Term Code Package’ on a CONVEX 
C3220, 19:9078 (R;AT;in German) 

Neonatal mortality in Bavaria during 1972 to 1990, 19:10537 
(R;DE;in German) 

Precursors to potential severe core damage accidents: 1992, a 
status report: Volume 18: Appendices B, C, D, E, F, and G, 
19:9151 (R:US) 

Seminar on Comparative assessment of the environmental im- 
pact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1, 19:9129 
(R;XE) 

The decrease of radiation exposure after the Chernobyl acci- 
dent, 19:10591 (R;AT;In German) 

User's manual for CONTAIN-HWR/O, Revision 1: A computer 
code for the analysis of heavy water nuclear reactor contain- 
ments under accident conditions, 19:8964 (R;US) 

REACTOR CELLS 

A method of channel-by-channel calculation of a nuclear reactor 
based on coarse grid, 19:9010 (IA;RU;In Russian) 

AZIMUT code abstract, 19:9025 (IA;RU;In Russian) 

REACTOR CHANNELS 

See also FUEL CHANNELS 

100-F area unit purge, May 3, 1945, 19:9089 (R;US) 

Final report production test 105-417-P process tube purge dur- 
ing pile operation, 19:9093 (R;US) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

A neural network approach for radiographic image classification 
in NDT, 19:10016 (R;FR;In French) 

Continuous AE crack monitoring of a dissimilar metal weldment 
at Limerick Unit 1, 19:8753 (R;US) 

In-house manufacturing of spare and replacement parts: The 
future challenge, 19:8872 (IA;CA) 

Nuclear plant life assurance (NPLA) program for Ontario Hy- 
dro’s nuclear generating stations, 19:8874 (IA;CA) 

Safety classification of nuclear power plant systems, structures 
and components, 19:8756 (R;Fl) 

Simplified elastoplastic methods of analysing fatigue in notches, 
19:8970 (R;XE) 

REACTOR CONTROL RODS 

See CONTROL ELEMENTS 
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REACTOR CONTROL SYSTEMS 


REACTOR CONTROL SYSTEMS 

A program to demonstrate through PC the peculiarities and effi- 
ciencies of RBMK control and protection bodies, 19:9072 
(IA;RU;in Russian) 

Experimental study of man-computer interaction under acci- 
dents at NPP, 19:9069 (IA;RU;In Russian) 

Feedwater system diagnostic development using distributed 
simulation, 19:9044 (R;US) 

Intelligent distributed control for nuclear power plants: Final (third 
annual) technical progress report, September 1991—June 
1993 (September 1989—June 1993): Includes no-cost exten- 
sion period from September 1992—June 1993, 19:9046 (R;US) 

Intelligent distributed control for nuclear power plants: Third an- 
nual technical progress report, September 1991—October 
1992, 19:9047 (R;US) 

Regulations referring to the control and standards of welded 
joins in the hermetic shielding of the containment buildings and 
rooms pertaining to the failure, 19:9049 (R;CU;In Spanish) 

State of the art on fault-tolerant real time distributed systems, 
19:9051 (R;FR;In French) 

Verifying complex program complexes for calculating power re- 
actor dynamics based on experimental data, 19:9066 
(IA;RU;In Russian) 

REACTOR CONTROL THEORY 

See REACTOR KINETICS 


REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

A simplified model of nonstationary thermohydraulics of boiling 
reactor circulation circuit, 19:8750 (IA;RU;In Russian) 

Effluent water monitoring improvements: Existing 100 areas: 
Project proposal, 19:9053 (R;US) 

Experimental investigations to characterize the flow and atomiza- 
tion properties of powdered resin slurries under consideration 
of a spray-injection incineration, 19:8297 (R;DE;In German) 

Final data report: Plenum-Nozzle Flow Characteristics Experi- 
ment, 19:9161 (R;US) 

Fluid-dynamics analysis of main coolant pump high pressure 
seals at Atucha | NPP (nuclear power plant), 19:10002 
(l;AR;In English, Spanish) 

The study of two-phase critical flow characteristics in nuclear re- 
actor coolant system, 19:10009 (R;KR;In Korean) 

REACTOR CORES 

Examination of core components removed from CANDU reac- 
tors, 19:8892 (IA;CA) 

Problems of nuclear science and technology: 
technical collection, 19:9012 (I;RU;In Russian) 

Vibration model of a pressurized water reactor which takes into 
account the fluid influence in the annular gap between core 
barrel and pressure vessel, 19:8771 (IA;DE;In German) 

REACTOR DECOMMISSIONING 

Decommissioning costs of light water nuclear power plants in 
Germany from 1977 to date, 19:8993 (R;XE) 

Lingen GmbH nuclear power station. Annual report 1992, 
19:8749 (1;DE;in German) 

Practical decommissioning experience with nuclear installations 
in the European Community, 19:9135 (R;XE) 

REACTOR DISMANTLING 

Practical decommissioning experience with nuclear installations 
in the European Community, 19:9135 (R;XE) 

Radiation hardened telerobotic dismantling system: A proposal 
for remediating the UKRITYE encasement at the Chernobyl 
NPP, 19:9157 (R;US) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 

Calculational-experimental reconstruction of space-uneven dis- 
tribution of neutron flux density in a reactor, 19:9016 (IA;RU;In 
Russian) 

Developing methods, algorithms and programs for investigation 


of neutron kinetics processes in RBMK-1000 reactor, 19:9068 
(IA;RU;In Russian) 
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Importance of delayed neutrons in nuclear research, 19:9005 
(R;1IN) 
Means of modelling the processes in a complex of technological 
power unit systems with RBMK, 19:9067 (IA;RU;In Russian) 
Programming the NPP dynamics modelling problems computer- 
ized, 19:9011 (IA;RU;In Russian) 
SAFSIM theory manual: A computer program for the engineer- 
ing simulation of flow systems, 19:9028 (R;US) 
REACTOR LATTICES 
Calculation of the radial and axial effective diffusion coefficients 
by the FCP method, 19:9013 (IA;RU;In Russian) 
UNIRASOS-P code abstract, 19:9017 (IA;RU;In Russian) 
REACTOR LICENSING 
Advances in Canadian regulatory practice, 19:8986 (IA;CA) 
Enforcement actions: Significant actions resolved: Volume 12, 
No. 3: Quarterly progress report, July-September 1993, 
19:8988 (R;US) 
REACTOR MAINTENANCE 
Computers 
Computerized maintenance management system, 
(IA;CA) 
Forecasting 
Maintenance forecasting model (MFM): A rigorous approach to 
assessing plant needs, 19:8865 (IA;CA) 
Fuel Channels 
Bruce GS A calandria tube removal tooling and bulkhead weld- 
ing tool, 19:8861 (IA;CA) 
Program management for spring location and repositioning 
(SLAR) operations at Pickering NGS, 19:8863 (IA;CA) 
Proposed baseline for large scale fuel channel replacement of 
Pickering G.S. Units 3/4, 19:8877 (IA;CA) 
Rolled joint separation by shock heating, 19:8859 (IA;CA) 
The SLAR (spacer location and repositioning) tool, 19:8893 
(IA;CA) 
international Cooperation 
Employing an external contractor for a large reactor task, 
19:8772 (IA;CA) 
Leaks 
Pickering NGS-B calandria inlet line failures and repairs, 
19:8858 (IA;CA) 
Management 
Strategy for success in maintenance management at Point Lep- 
reau nuclear generating station, 19:8871 (IA;CA) 
Meetings 
Proceedings of the Canadian Nuclear Society CANDU mainte- 
nance conference, 19:8855 (1;CA) 
Planning 
Anticipating maintenance needs of Ontario Hydro’s nuclear 
power plants, 19:8856 (IA;CA) 
Strategies to keep a plant young at heart (Maintenance at Point 
Lepreau.), 19:8909 (IA;CA) 
Pressure Tubes 
Overview of Pickering NGS Units 1 and 2 retube outage, 
19:8881 (IA;CA) 
Structure and management of LSFCRP organization during fuel 
channel installation, 19:8862 (IA;CA) 
Productivity 
Analysis of production losses during a major outage, Pickering 
G.S. Units 1/2 retube, 19:8869 (IA;CA) 
Pumps 
Replacement of bearing journals on heat transport pumps at the 
Wolsung nuclear generating station, 19:8860 (IA;CA) 
Quality Assurance 
Maintenance quality assurance, 19:8867 (IA;CA) 
Radiation Protection 
Contamination control during Pickering Units 1 and 2 LSFCRP, 
19:8890 (IA;CA) 
The impact of long-lived particulates on the Pickering NGS re- 
tubing program, 19:8887 (IA;CA) 
Remote Handling Equipment 
Bruce GS A calandria tube removal tooling and bulkhead weld- 
ing tool, 19:8861 (IA;CA) 
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Schedules 
Computerized maintenance management system, 
(IA;CA) 
Technology Transfer 
Maintenance on an off-shore CANDU 600, 19:8864 (IA;CA) 
Tools 
Calandria tube replacement in CANDU reactors, 19:8857 (IA;CA) 
Underwater Operations 

Pickering NGS-B calandria inlet line failures and repairs, 

19:8858 (IA;CA) 
REACTOR MATERIALS 

See also NUCLEAR FUELS 

Accelerated determination of resistance to cycling breaking 
loads in structural materials, 19:9675 (IA;RU;In Russian) 

Calculational evaluation of radiation induced deformation, 
19:9033 (RA;JP) 

Development of JAERI material performance database (JMPD) 
and examples of its utilization, 19:11391 (R;JP) 

Evaluation of the same heat Hastelloy XR as the material used 
for high-temperature components of the High-Temperature 
Engineering Test Reactor, 2: Evaluation of short-time strength 
properties for base metal, 19:9702 (R;JP;in Japanese) 

Fatigue of carbon and low-alloy steels in LWR environments, 
19:9631 (R;US) 

Problems of nuclear science and technology: 
technical collection, 19:9690 (1;RU;In Russian) 

Problems of nuclear science and technology: 
technical collection, 19:9677 (1;RU;In Russian) 

REACTOR MONITORING SYSTEMS 

Vibration monitoring of heat transfer equipment and piping sys- 

tems in operating CANDU stations, 19:8880 (IA;CA) 
REACTOR NOISE 

Time-series analysis of nonlinear power oscillation in NSRR, 

19:9107 (R;JP;In Japanese) 
REACTOR OPERATION 

Conversion of dependability deterministic requirements into 
probabilistic requirements, 19:9050 (R;FR;In French) 

Experience in operation of WANO, 19:8742 (IA;CA) 

Role of technical means when organizing a training process for 
NPP personnel, 19:9071 (IA;RU;In Russian) 

The CANDU Owners’ Group worldwide operations support, 
19:8905 (IA:CA) 

The IAEA operations assistance programme, 19:8743 (IA;CA) 

REACTOR OPERATORS 

Equipment related methods and means for professional selection 
of operators in the Kozloduy NPP, 19:9059 (1;BG;In Bulgarian) 

Human factors and operation of nuclear power plants: orienta- 
tions for research, 19:8762 (R;FR;In French) 

REACTOR PHYSICS 

Comparison of commissioning test results with physics simula- 

tions ina CANDU reactor, 19:8919 (IA;CA) 
REACTOR PROTECTION SYSTEMS 

See also ECCS 

Advances in Canadian regulatory practice, 19:8986 (IA;CA) 

Mandatory testing of safety systems at an operating CANDU 
plant, 19:8870 (IA;CA) 

Requirements for reliability analysis of safety-related systems in 
nuclear reactors: Proposed regulatory policy statement, 
19:9029 (R;CA;In English, French) 

The impact of environmental qualification of safety related 
equipment on future maintenance activities at Darlington 
NGS, 19:8898 (1A;CA) 

REACTOR SAFETY 

Comparison between various methods used in PSAS: first 
lessons, 19:8767 (R;FR;In French) 

Experience in operation of WANO, 19:8742 (IA;CA) 

Reports on research programs in the field of reactor safety 
sponsored by the Federal Ministry of Research and Technol- 
ogy: Reported period: July 1 - December 31, 1991, 19:9141 
(1;DE;In German) 

Safety principles in design, 19:9058 (IA;CA) 

The IAEA operations assistance programme, 19:8743 (IA;CA) 

The water reactor safety research project index: a description of 
the computerized system for its databank, 19:8747 (R;XE) 


19:8866 


Scientific- 
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REFORMER PROCESSES 


REACTOR SHUTDOWN 

Control rod efficiency during the xenon extrapoisoning, 19:9073 

(IA;RU;In Russian) 
REACTOR SIMULATORS 

Multipurpose modelling complexes as a basis for investigating 
heavy accidents, designing and improving control system of 
NPP, 19:9065 (IA;RU;In Russian) 

System software for research simulators, 19:9063 (IA;RU;In 
Russian) 

The review of construction methods for AES training simulator 
software, 19:11350 (IA;RU;In Russian) 

REACTOR VESSELS 

Investigation of the neutron field characteristics in the WWER- 
440 near-vessel space for the more accurate definition of the 
vessel radiation damage, 19:8775 (IA;RU;In Russian) 

Methods for determination of the brittleness properties of 
WWER type reactor vessels, 19:9655 (1;BG;In Bulgarian) 

REACTORS 

See also BREEDER REACTORS 
HEAVY WATER COOLED REACTORS 
POWER REACTORS 
PRODUCTION REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 

A new method for the treatment of impact and penetration prob- 
lems, 19:11330 (R;FR) 

READOUT SYSTEMS 
Investigations in a drift chamber using 250 MHz analogue- 
digital-converters, 19:10151 (R;DE;in German) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECORDING SYSTEMS 

Electronic hardware for the detection of the laser installation 
intended for the investigation of the radiation correlation char- 
acteristics of the oriented atoms and nuclei, 19:10181 
(R;RU;In Russian) 

RECORDS MANAGEMENT 
The evolution of information management, 19:11385 (R;US) 
RECOVERY (TRITIUM) 
See TRITIUM RECOVERY 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 

Recovery of recyclable materials from shredder residue, 
19:9518 (R;US) 

Techniques for treatment of ashes: Programme: Ash recycling, 
19:8564 (R;SE;In Swedish) 

The influence of different recycling schemes on toxicity reduc- 
tion for transmutation systems using high-energy spallation, 
19:8325 (IA;CH) 

RECYCLING (FUEL) 

See REPROCESSING 
REDUCTASES 

See OXIDOREDUCTASES 
REDUCTION 

A novel carbon-based process for flue-gas cleanup: Final re- 
port, 19:8730 (R;US) 

REFLECTIVE COATINGS 

Nonlinear absorption in high reflector multilayers, 19:10210 
(R;US) 

Sol-gel metal oxide and metal oxide/polymer multilayers applied 
by meniscus coating, 19:10060 (R;US) 

REFLECTORS (NEUTRON) 
See NEUTRON REFLECTORS 
REFORMER PROCESSES 

See also STEAM REFORMER PROCESSES 

Demonstration program of MCFC power generation system at 
Akagi Stack and System Square: Evaluation criteria for a 
more practical reformer, 19:9346 (RA;US) 

Development of fuel processors for agricultural power plants, 
19:9416 (RA;US) 
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REFORMER PROCESSES 


Hybrid combustor and heat exchange reformer for MCFC power 
generation system, 19:9419 (RA;US) 

Methane fueled solid oxide fuel cells: A thermodynamic point of 
view, 19:9364 (RA;US) 

Scale-up study of heat exchanger reformer for SMW fuel cell 
plant, 19:9420 (RA;US) 

REFRIGERANTS 

Accelerated screening methods for determining chemical and 
thermal stability of refrigerant-lubricant mixtures: Part 2, Ex- 
perimental comparison and verification of methods: Quarterly 
technical progress report, 1 July 1993-30 September 1993, 
19:9476 (R;US) 

Heat exchanger analysis for nonazeotropic refrigerant mixtures, 
19:9990 (R;US) 

Materials Compatibility and Lubricants Research on CFC- 
refrigerant substitutes: Quarterly technical progress report, 1 
July 1993-30 September 1993, 19:9521 (R;US) 

Substitution of R12 with R22 and with mixtures of propane and bu- 
tane: Experimental investigation, 19:10283 (R;DK;in Danish) 

REFRIGERATING MACHINERY 

Accelerated screening methods for predicting lubricant perfor- 
mance in refrigerant compressors: Progress report, May 1, 
1993—December 31, 1993, 19:10013 (R;US) 

Integral contro! of display cabinet refrigeration systems: Liquid 
feed control of evaporators, 19:9490 (R;DK) 

REFRIGERATORS 
See also HELIUM DILUTION REFRIGERATORS 
D Codes 

DELTAE: Design Environment for Low-Amplitude Thermoacous- 

tic Engines, 19:11343 (CM;US) 
Design 

Commercial refrigeration plant: energy efficient design, 19:9541 
(1;GB) 

Feasibility and design study of continuously variable capacity re- 
frigeration plant: A demonstration at Safeway plc, 19:9534 
(1;GB) 

Industrial refrigeration plant: energy efficient design, 19:9547 
(1;GB) 

Energy Efficiency 

Commercial refrigeration plant: energy efficient design, 19:9541 
(1;GB) 

Commercial refrigeration plant: 
19:9540 (1;GB) 

Commercial refrigeration plant: energy efficient operation and 
maintenance, 19:9546 (1;GB) 

Feasibility and design study of continuously variable capacity re- 
frigeration plant: A demonstration at Safeway plc, 19:9534 
(1;GB) 

Industrial refrigeration plant: energy efficient design, 19:9547 
(1;GB) 

Feasibility Studies 

Feasibility and design study of continuously variable capacity re- 
frigeration plant: A demonstration at Safeway plc, 19:9534 
(1;GB) 

Food Industry 

Feasibility and design study of continuously variable capacity re- 
frigeration plant: A demonstration at Safeway pic, 19:9534 
(1;GB) 

industrial Plants 

Commercial refrigeration plant: energy efficient design, 19:9541 
(1;GB) 

Commercial refrigeration plant: 
19:9540 (1;GB) 

Industrial refrigeration plant: energy efficient design, 19:9547 
(1;GB) 

Installation 

Commercial refrigeration plant: 

19:9540 (1;GB) 
Maintenance 

Commercial refrigeration plant: energy efficient operation and 

maintenance, 19:9546 (1;GB) 
Operation 

Commercial refrigeration plant: energy efficient operation and 

maintenance, 19:9546 (1;GB) 


energy efficient installation, 


energy efficient installation, 


energy efficient installation, 
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Optimization 
Commercial refrigeration plant: energy efficient design, 19:9541 
(1;GB) 
Recommendations 
Commercial refrigeration plant: 
19:9540 (1;GB) 
Commercial refrigeration plant: energy efficient operation and 
maintenance, 19:9546 (|;GB) 
Industrial refrigeration plant: energy efficient design, 19:9547 
(1;GB) 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
Validation of simulation code by refuse incineration tests on ex- 
perimental pilot plan, 19:8534 (R;IT) 
REFUSE-FUELED BOILERS 
Validation of simulation code by refuse incineration tests on ex- 
perimental pilot plan, 19:8534 (R;IT) 
REFUSE-FUELED POWER PLANTS 
Agricultural-wood biomass: Needs and expectations of large 
and small firms, 19:8543 (R;IT;In Italian) 
Environmental impacts assessment study on residential-industrial 
suburban community of Rome, Italy, 19:10286 (R;IT;In Italian) 
REGENERATIVE FUEL CELLS 
An evaluation of storage technologies for a lunar base power 
plant, 19:9400 (RA;US) 
Low pressure air breathing fuel cell stack development, 19:9345 
(RA;US) 
REGGE TRAJECTORIES 
Method of approximation of relativistic differential-difference 
equations in descrete spectrum. Analytical and numerical re- 
sults for the Regge trajectories, 19:10639 (R;RU;In Russian) 
REGION | 
See USA 
REGION Il 
See USA 
REGION Iii 
See USA 
REGION IV 
See USA 
REGION IX 
See USA 
REGION V 
See USA 
REGION VI 
See USA 
REGION VII 
See USA 
REGION VIII 
See USA 
REGION X 
See USA 
REGIONAL ANALYSIS 
Atmospheric chemistry of the East-Asian northwest Pacific re- 
gion, 19:9207 (IA;IL) 
REGULATIONS 
See also PACKAGING RULES 
Environmental Regulatory Update Table, November—December 
1993, 19:9217 (R;US) 
Guide for the control and recording of radioactive wastes, 
19:8444 (R;CU;In Spanish) 
Preliminary Hazards Analysis Plasma Hearth Process, 19:8396 
(R;US) 
REGULATORY GUIDES 
Requirements, guidance and logic in planning environmental in- 
vestigations: Approval versus implementation, 19:9201 (R;US) 
REINDEER 


See DEER 
REINFORCED CONCRETE 


Degradation of normal portland and slag cement concrete under 
load, due to reinforcement corrosion, 19:9754 (R;CA) 


energy efficient installation, 





REINLUFT PROCESS 
See DESULFURIZATION 


RELATIVISTIC RANGE 
Azimutal anisotropic particle emission in relativistic heavy-ion 
collisions, 19:10840 (R;DE;In German) 


RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 


RELIEF VALVES 

High level waste (HLW) steam reducing station evaluation, 

19:8426 (R;US) 
REMEDIAL ACTION 

A systematic assessment of the state of hazardous waste clean- 
up technologies: Quarterly technical progress report, April 
1—June 30, 1993, 19:10341 (R;US) 

Colorado economic impact study on the Uranium Mill Tailings 
Remedial Action Project in Colorado: Colorado state fiscal 
year 1993, 19:8389 (R;US) 

Data Base Management Plan for the remedial investigation of 
Waste Area Grouping 10, Operable Unit 3, at Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program, 19:8414 (R;US) 

Doing more or less: Improving efficiency of cleanup at federal 
facilities, 19:8418 (R;US) 

EnviroTRADE: An International Environmental Restoration and 
Waste Management Information System, 19:8338 (R;US) 

Environmental assessment of remedial action at the Naturita 
Uranium processing site near Naturita, Colorado: Revision 2, 
19:8390 (R;US) 

Environmental, safety, and health plan for the remedial investi- 
gation of Waste Area Grouping 10, Operable Unit 3, at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee: Environ- 
mental Restoration Program, 19:8413 (R;US) 

Feasibility study report for the 200-BP-1 operable unit: Revision 
1, 19:8399 (R;US) 

Integrated Computer-Enhanced Remote Viewing System: Quar- 
terly report number 4, July—October 1993, 19:9933 (R;US) 
Interactive Computer-Enhanced Remote Viewing System 

(ICERVS), 19:9932 (R;US) 

Nuclear Facility Decommissioning and Site Remedial Actions: A 
selected bibliography, Volume 14: Environmental Restoration 
Program: Part 2, Indexes, 19:8405 (R;US) 

Nuclear Facility Decommissioning and Site Remedial Actions: A 
selected bibliography, Volume 14: Environmental Restoration 
Program: Part 1, Citations with abstracts, 19:8404 (R;US) 

Savannah River Site DNAPL technical program plan, 19:8379 
(R;US) 

The Department of Energy, Office of Environmental Restoration 
and Waste Management: Project performance study, 19:8249 
(R;US) 

Travel to Prague, Czech Republic, to attend the 1993 Interna- 
tional Conference on Nuclear Waste Management and 
Environmental Remediation: Foreign trip report, September 
5-11, 1993, 19:8256 (R;US) 

US Department of Energy Environmental Cleanup Technology 
Development program: Business and research opportunities 
guide, 19:8391 (R;US) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

Operations planning for axial repositioning of fuel channel assem- 
blies in Bruce nuclear generating station 'A’, 19:8897 (IA;CA) 

Update on radiation-hardened microcomputers for robotics and 
teleoperated systems, 19:9934 (R;US) 


REMOTE SENSING 
Remote sensing of the atmosphere by airborne LIDAR systems, 
19:10272 (RA;DE;In German) 
REMOTE VIEWING EQUIPMENT 


An approach to software quality assurance for robotic inspection 
systems, 19:9983 (R;US) 

Integrated Computer-Enhanced Remote Viewing System: Quar- 
terly report number 4, July—October 1993, 19:9933 (R;US) 
Interactive Computer-Enhanced Remote Viewing System 

(ICERVS), 19:9932 (R;US) 


RESIDENTIAL BUILDINGS 


RENEWABLE ENERGY SOURCES 
See also BIOMASS 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 

Management support services to the Office of Utility Technolo- 
gies: Final technical report, 19:9291 (R;US) 

Project financing renewable energy schemes, 19:8545 (R;GB) 

Report on the study of the tax and rate treatment of renewable 
energy projects, 19:9294 (R;US) 

Travel to Africa to characterize the potential for a renewable en- 
ergy based rural development program: Foreign trip report, 
August 21—September 7, 1993, 19:9292 (R;US) 

Travel to Africa to characterize the potential for a renewable 
energy based, development program: Foreign trip report, Au- 
gust 21, 1993-September 10, 1993, 19:8500 (R;US) 

RENEWABLE RESOURCES 

Economic and environmental considerations of biomass fuels, 

19:8550 (IA;GB) 
REPROCESSING 

See also PUREX PROCESS 

Statement of nuclear incidents at nuclear installations: Second 
quarter 1993, 19:8206 (1I;GB) 

RESEARCH AND TEST REACTORS 
See also MAPLE TYPE REACTORS 
RESEARCH REACTORS 

Proceedings of the 1988 International Meeting on Reduced En- 
richment for Research and Test Reactors, 19:9084 (R;US) 

Status and progress of the RERTR Program, 19:9083 (R;US) 

RESEARCH PROGRAMS 

Environmental impact assessment in the case of research pro- 
jects - the example of photovoltaic energy conversion. Vol. 2: 
Methodological aspects of environmental impact assessment 
and description of the method employed, 19:8611 (R;DE;In 
German) 

RESEARCH REACTORS 
See also HFBR REACTOR 
NRU REACTOR 
OSIRIS REACTOR 
SLOWPOKE TYPE REACTORS 
WWR-SM ROSSENDORF REACTOR 

Analysis of core-concrete interaction event with flooding for the 
Advanced Neutron Source reactor, 19:9120 (R;US) 

Detailed heat load calculations for the conceptual design of the 
Advanced Neutron Source reactor, 19:8485 (R;US) 

Devices for measurement of parameters and specimen testing 
conditions of research reactors, 19:9060 (|;BG;in Bulgarian) 

Validation and verification of RELAP5 for Advanced Neutron 
Source accident analysis: Part |, comparisons to ANSDM and 
PRSDYN codes, 19:9154 (R;US) 

RESERVOIR ROCK 

Comparison and verification of two models which predict mini- 
mum principal in situ stress from triaxial data, 19:8149 (R;US) 

Definition of velocity models to improve seismic mapping of hy- 
drocarbon reservoir: Final report, 19:8115 (R;DK) 

Establishment of an oil and gas database for increased recovery 
and characterization of oil and gas carbonate reservoir 
heterogeneity: [Quarterly technical progress report], July 1— 
September 30, 1989, 19:8110 (R;US) 

Interval velocities in the Danish Central Trough, 19:8114 (R;DK) 

Investigations into oil reservoir wettability using contact angle 
measurements at minerals and rocks, 19:8118 (R;DE;In Ger- 
man) 

RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 

Impact of urban heat island on cooling and environment: A 
demonstration project, 19:9478 (R;US) 

Krakow clean fossil fuels and energy efficient project, 19:10029 
(RA;US) 
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RESIDENTIAL BUILDINGS 


Measurements of external radiation and activity (Around a reac- 
tor institute in a residential area and sites of 300-1400m 
altitude.), 19:10397 (RA;AT;in German) 

Upgrade energy building standards and develop rating system 
for existing low-income housing, 19:9477 (R;US) 

RESIDENTIAL SECTOR 

Analysis of PG&E's residential end-use metered data to improve 
electricity demand forecasts — final report, 19:9597 (R;US) 

The 1992 Pacific Northwest Residential Energy Survey: Phase 
1 (PNWRES92): Book 1, Getting started: Volume A, Execu- 
tive summary concordance glossary; Volume B, Report of 
methodology technical appendix, 19:9268 (R;US) 

The comparative impact of the market penetration of energy- 
efficient measures: A sensitivity analysis of its impact on 
minority households, 19:9470 (R;US) 

RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 

The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, July-September 1993, 19:8016 
(R;US) 

RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL STRESSES 

The influence of texture on residual stress measurements, 

19:9653 (1;BR;In Portuguese) 
RESIDUES 

See also ASHES 

Recovery of recyclable materials from shredder residue, 
19:9518 (R;US) 

RESIDUES (MATHEMATICAL) 

See INTEGRAL CALCULUS 
RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESIDUUMS 

See RESIDUAL FUELS 
RESINS 

Experimental investigations to characterize the flow and atomiza- 
tion properties of powdered resin slurries under consideration 
of a spray-injection incineration, 19:8297 (R;DE;In German) 

The resins industry, 19:9562 (1;GB) 

RESISTAL 
See COPPER BASE ALLOYS 
RESISTANCE WELDING 
Solid-state resistance upset welding: A process with unique ad- 
vantages for advanced materials, 19:9723 (R;US) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONATORS 

See also CAVITY RESONATORS 

A micro-machined resonator, 19:10040 (PA;US) 

Superconducting components from high-temperature supercon- 
ductors: Final report, 19:11027 (R;DE;In German) 

RESOURCE ASSESSMENT 

Resource characterization and residuals remediation: Task 1.0: 

Semi-annual report, March 1—June 30, 1993, 19:8076 (R;US) 
RESOURCE RECOVERY FACILITIES 
Large scale waste combustion projects. A study of financial 
structures and sensitivities, 19:8544 (R;GB) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORY SYSTEM DISEASES 

Colorectal cancer and non-malignant respiratory disease in as- 
bestos cement and cement workers: Studies on mortality, 
cancer morbidity, and radiographical changes in lung 
parenchyma and pleura, 19:10488 (R;SE) 

RESPONSE MODIFYING FACTORS 
Blocking of radiation-induced metastases by 4-butanolide 
derivative, 19:10580 (IA;RU;In Russian) 
REST MASS 
Mass model for unstable nuclei, 19:10802 (R;US) 
RESTRAINTS 


Snubbers: operating problems, present day solutions, 19:8876 
(IA;CA) 
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RESUSPENSION 
See PARTICLE RESUSPENSION 
RETINA 
Structural reactions in retina in case of fractionated neutron irra- 
diation, 19:10584 (IA;RU;In Russian) 
RETORTED SHALES 
See SPENT SHALES 
RETORTING 
The development of an integrated multistage fluid bed retorting 
process: Quarterly technical report, April 1, 1993—June 30, 
1993 (Kentort Il process), 19:8176 (R;US) 
The development of an integrated multistaged fluid bed retorting 
process: Annual report, October 1, 1992—September 30, 
1993 (KENTORT Il process), 19:8177 (R;US) 
RETRIEVAL SYSTEMS 
Remotely operated excavator needs assessmentite visit sum- 
mary, 19:8408 (R;US) 
REVERSE-FIELD PINCH 
Advances in reversed field pinch theory and computation, 
19:11042 (R;US) 
MHD activity during RFP startup in Extrap T1, 19:11221 (R;SE) 
Measurement of magnetic turbulence structure and nonlinear 
mode coupling of tearing fluctuations in the Madison Symmet- 
ric Torus reversed field pinch edge, 19:11050 (R;US) 
Particle transport due to magnetic fluctuations, 19:11048 (R;US) 
The structure and stability of the reversed field pinch magnetic 
equilibrium in Extrap T1, 19:11220 (R;SE) 
Time-resolved observation of discrete and continuous MHD dy- 
namo in the reversed-field pinch edge, 19:11049 (R;US) 
Toroidal pinch experiments: Annual progress report, November 
24, 1992—November 23, 1993, 19:11052 (R;US) 
RF SYSTEMS 
Analysis and applications of quadrature hybrids as RF circula- 
tors, 19:10134 (R;US) 
RHENIUM 186 
Neutral oxorhenium(V) complexes with monothiol/tridentate 
dithiol coordination, 19:9908 (IA;DE) 
Rhenium(V) complexes with meso and racemic DMSA. Pt. 1: 
Preparation and identification, 19:9900 (IA;DE) 
Rhenium(V) complexes with meso and racemic DMSA. Pt. 2: 
Isomerization effects, 19:9901 (IA;DE) 
Technetium and rhenium tracers with metabolizable ester func- 
tions, 19:9902 (IA;DE) 
RHENIUM 188 
Neutral oxorhenium(V) complexes with monothiol/tridentate 
dithiol coordination, 19:9908 (IA;DE) 
Rhenium(V) complexes with meso and racemic DMSA. Pt. 1: 
Preparation and identification, 19:9900 (IA;DE) 
Rhenium(V) complexes with meso and racemic DMSA. Pt. 2: 
Isomerization effects, 19:9901 (IA;DE) 
Technetium and rhenium tracers with metabolizable ester func- 
tions, 19:9902 (IA;DE) 
RHENIUM COMPLEXES 
A route to alkylammonium substituted Re(V) and Te(V) com- 
plexes, 19:9907 (IA;DE) 
Neutral oxorhenium(V) complexes with monothiol/tridentate 
dithiol coordination, 19:9908 (IA;DE) 
Rhenium complexes with tripodal tetradentate ligands contain- 
ing sulphur donors, 19:9870 (1A;DE) 
Rhenium(V) gluconate as precursor for preparation of rhenium 
complexes, 19:9871 (IA;DE) 
RHENIUM COMPOUNDS 
Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 11, April 
1, 1993—June 30, 1993, 19:8040 (R;US) 
Rhenium(V) gluconate as precursor for preparation of rhenium 
complexes, 19:9871 (IA;DE) 
RHODESIA (NORTHERN) 
See ZAMBIA 
RHODIUM 


ITP Hanford Type 40 pin electrical connector failure analysis, 
19:8375 (R;US) 





RHODIUM COMPOUNDS 

Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 11, April 
1, 1993—June 30, 1993, 19:8040 (R;US) 

RHODIUM NITRIDES 
See RHODIUM COMPOUNDS 
RHODOSPIRILLUM 

Biological conversion of synthesis gas: Topical report: Bioreac- 
tor studies, 19:8489 (R;US) 

Biological conversion of synthesis gas: Topical report: Eco- 
nomic evaluations, 19:8488 (R;US) 

RHONE RIVER 

Study of radioelements drained by Rhone stream to Mediter- 
ranean Sea: Strategy of sampling and methodology, 
19:10334 (R;FR;In French) 

RICCATI EQUATION 

Quasi-exactly solvable models 

19:10629 (IA;AR;In Spanish) 
RICE 
The pathways of radionuclide transfer to crops and their param- 
eters, 19:10590 (RA;JP;In Japanese) 

RICHLAND NPR REACTOR 

See N-REACTOR 
RILEY-MORGAN PROCESS 

See COAL GASIFICATION 
RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Decision making in probabilistic studies - comparison of fre- 
quentist and bayesian approaches, 19:8403 (R;FR;In French) 

Fuzzy-algebra uncertainty analysis for abnormal-environment 
safety assessment, 19:11369 (R;US) 

RISOE NATIONAL LABORATORY 

Three-year plan (1994-1996) for the activities of Risoe National 

Laboratory, 19:9229 (R;DK;In Danish) 
ROADS 

Emerging technologies for Nondestructive Evaluation of bridges 
and highways, 19:9975 (R;US) 

Monitoring of cold road recycling process on a heavily trafficked 
road: A demonstration with Epsom and Ewell Borough Coun- 
cil, 19:9548 (1;GB) 

ROBERT E. GINNA-1 REACTOR 

See GINNA-1 REACTOR 

ROBOTS 

AIAA 94-1214: Using generic tool kits to build intelligent sys- 
tems, 19:9961 (R;US) 

Assessment of the state of the art for Self-Guided Vehicles, 
19:9937 (R;US) 

Autonomous navigation for structured exterior environments, 
19:9960 (R;US) 

Fusion rule estimation in multiple sensor systems with unknown 
noise distributions, 19:11333 (R;US) 

Radiation hardened telerobotic dismantling system: A proposal 
for remediating the UKRITYE encasement at the Chernobyl 
NPP, 19:9157 (R;US) 

Robotic dissolution station, 19:9955 (PA;US) 

Task automation in a successful industrial telerobot, 19:9930 
(R;US) 

The SWAMI inspection robot: 
19:9936 (R;US) 

Travel to France to attend coordination meetings for the Data 
Exchange Annex on Robotics: Foreign trip report, September 
25, 1993—October 17, 1993, 19:9949 (R;US) 

Travel to Japan to attend and present invited papers at three 
major robotics conferences: Foreign trip report, October 24— 
November 10, 1993, 19:9950 (R;US) 

Update on radiation-hardened microcomputers for robotics and 
teleoperated systems, 19:9934 (R;US) 

ROCK SALT 
See SALT DEPOSITS 


in quantum mechanics, 


Fernald site requirements, 


RURAL POPULATIONS 


ROCKGAS PROCESS 
See COAL GASIFICATION 
ROCKS 
See also IGNEOUS ROCKS 
Hysteresis and nonlinear elasticity in rocks, 19:9779 (R;US) 
Investigations on the solubility of heavy metals contained in 
rockpile minerals, 19:9816 (RA;DE) 
ROCKY FLATS PLANT 
Peer review panel summary report for technical determination of 
mixed waste incineration off-gas systems for Rocky Fiats, 
19:8331 (R;US) 
Rocky Flats Plant Site Environmental Report for 1992, 19:10395 
(R;US) 
ROCKY MOUNTAIN REGION 
See USA 
ROD DROP ACCIDENTS 
3-dimensional analysis of an absorber rod ejection accident in the 
reactor WWER-440 by the code DYN3D/M2, 19:9136 (IA;DE) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROMBACH PROCESS 
See COAL GASIFICATION 
ROOFS 
Studies of radioactive deposition on farm buildings and testing 
of some methods for decontamination, 19:10601 (R;SE;In 
Swedish) 
ROOTS 
Effect of ionizing radiation and indole butyric acid on rooting of 
olive cuttings, 19:10531 (R;SY;In Arabic) 
ROTATING PLASMA 
Observation of damping of toroidal rotation due to neoclassical 
parallel viscosity in Heliotron/Torsatron CHS, 19:11120 (IA;XA) 
ROTORS 
Streamwise vorticity in a turbine rotor with conical end walls, 
19:9993 (R;DE;in German) 
Test FLEXTEETER: Volume 2: Appendices A to F, 19:8635 
(R;NL) 
Test FLEXTEETER: Volume 3: Appendices G to K, 19:8636 
(R;NL) 
Torsional analysis of 1 MW gearbox and shaft system in the 
Avedoere wind turbine (Demark), 19:8653 (R;DK) 
ROWE YANKEE REACTOR 
An aerial radiological survey of the Yankee Rowe Nuclear 
Power Station and surrounding area, Rowe, Massachusetts, 
19:10285 (R;US) 
RUBBER INDUSTRY 
Rubber compounding in the rubber processing industry, 
19:9563 (1;GB) 
Rubber moulding and curing in the rubber processing industry, 
19:9568 (1;GB) 
RUBBERS 
Novel techniques applied to polymer lifetime predictions, 
19:9788 (R;US) 
RUBIDIUM COMPOUNDS 
Inorganic materis for anomalous-dispersion phase-matched 
second harmonic generation: Rubidium titanyl arsenate iso- 
morphs, Rb[Ti;_2xLn,Nb,JOAsO,4, 19:9800 (R;US) 
RUNAWAY ELECTRONS 
Detection system for runaway electrons, 19:11115 (RA;XA) 
RUPTURE DISKS 
See RELIEF VALVES 
RURAL AREAS 
Standardized small diesel power plants for rural electrification in 
Tanzania, 19:8739 (R;SE) 
Sustainable fuelwood use in rural Mexico: Volume |: Current 
patterns of resource use, 19:9192 (R;US) 
RURAL POPULATIONS 
Radiological consequences of the Chernobyl NPP accident in 
comparison with those of the Kyshtym and Windscale radia- 
tion accidents, 19:10557 (RA;XE) 
The radioiodine problem following the Chernobyl accident: ecol- 
ogy, dosimetry and medical effects, 19:8816 (RA;XE) 
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RUSSIAN FEDERATION 


RUSSIAN FEDERATION 

Plan for energy and the environment with regard to the Ses- 
troretsky Health Resort in St. Petersburg, Russia, 19:9491 
(R;DK;In Danish) 

Statement dated 4 August 1993 by the Government of the Rus- 
sian Federation, 19:9622 (R;XA;In Arabic, Chinese, English, 
French) 

RWE-BAYERNWERK REACTOR 

Practical decommissioning experience with nuclear installations 

in the European Community, 19:9135 (R;XE) 


S 


S CODES 

SFHA: Spent Fuel Heating Analysis, 19:11349 (CM;US) 

SLATEC4.1: Mathematical Subprogram Library, 19:11342 
(CM;US) 

SRVAL: Stock-Recruitment Model VALidation Code, 19:11348 
(CM;US) 

Task force on integrated energy and environmental planning: 
The Netherlands - Poland: Volume 3: A comparison of the en- 
ergy models DORSEK, ENPEP and EFOM, 19:9185 (R;NL) 

S PROCESS 
Neutron capture in '4®:'5°Sm: A sensitive probe of the s- 
process neutron density, 19:10880 (R;DE) 

S-1930 RESONANCES 

See X-1935 MESONS 
SAFE LOW POWER CRITICAL EXPERIMENT 

See SLOWPOKE TYPE REACTORS 
SAFETY 

See also OCCUPATIONAL SAFETY 

REACTOR SAFETY 
Nuclear Research Center Karlsruhe, Central Safety Depart- 
ment. Annual report 1992, 19:9243 (1;DE;in German) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY ANALYSIS 

SRTC criticality safety technical review: Nuclear Criticality Safety 

Evaluation 93-04 enriched uranium receipt, 19:8345 (R;US) 
SAFETY ENGINEERING 
Mandatory testing of safety systems at an operating CANDU 
plant, 19:8870 (1A;CA) 
SAFETY VALVES 
See RELIEF VALVES 
SALINE ZONE 
See OIL SHALES 
PICEANCE CREEK BASIN 
SALIVARY GLANDS 

Assessment of enzymatic activity of salinary glands in compre- 
hensive radiotherapy of malignant neoplasms of head and 
neck, 19:10485 (IA;RU;In Russian) 

SALMON 

Smolt monitoring at the head of Lower Granite Reservoir and 
Lower Granite Dam: Annual report 1992, 19:8575 (R;US) 

System-wide significance of predation on juvenile salmonids in 
Columbia and Snake River reservoirs: Annual report 1992, 
19:8574 (R;US) 

Willamette Hatchery oxygen supplementation studies: Annual 
report 1993, 19:10445 (R;US) 

SALT CAVERNS 

Final report on decommissioning boreholes and wellsite restora- 
tion, Gulf Coast Interior Salt Domes of Mississippi, 19:8246 
(R;US) 

Final report on decommissioning of wells, boreholes, and tilt- 
meter sites, Gulf Coast Interior Salt Domes of Louisiana, 
19:8247 (R;US) 

Influence of the design temperature on !ong-term safety of a salt 
dome repository, 19:8282 (R;DE;in German) 

SALT DEPOSITS 

Effects of salt loading and flow blockage on the WIPP shrouded 

probe, 19:8268 (R;US) 
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SALTS 

See also MOLTEN SALTS 

Heat transfer modelling of the saltstone pouring and curing pro- 
cess, 19:8377 (R;US) 

SAMARIUM BORIDES 

Magnetotransport measurements in magnetic fields up to 5OT in 

SmBg and FeSi, 19:9738 (R;US) 
SAMARIUM ISOTOPES 

Neutron capture in '148:15°Sm: A sensitive probe of the s- 

process neutron density, 19:10880 (R;DE) 
SAMPLERS 

Task QA plan for Modified Prototypic Hydragard™ Sampler 

Overflow System Demonstration at TNX, 19:8368 (R;US) 
SAMPLING 

Acceptance sampling methods for sample results verification, 

19:11339 (R;US) 
SANDIA LABORATORIES 

Intra-building telecommunications cabling standards for Sandia 
National Laboratories, New Mexico, 19:11368 (R;US) 

Sandia National Laboratories Institutional Plan FY1994—1999, 
19:9230 (R;US) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-Waste landfill sites: Final 
report, 19:8395 (R;US) 

SANDSTONES 

Comparison and verification of two models which predict mini- 

mum principal in situ stress from triaxial data, 19:8149 (R;US) 
SANITARY LANDFILLS 

Considering a fuel cell project fueled by landfill gas, 19:9388 
(RA;US) 

Financing landfill gas projects, 19:8542 (IA;GB) 

Gas quality for landfill gas engines, 19:9616 (IA;GB) 

Power generation at Brogborough landfill site: expertise with 
landfill gas projects (1), 19:8677 (IA;GB) 

Power generation from landfill gas workshop discussion of Ses- 
sion 1, 19:8541 (IA;GB) 

Power generation from landfill gas workshop discussion of Ses- 
sion 3, 19:8528 (IA;GB) 

Power generation from landfill gas workshop discussion of Ses- 
sion 4, 19:8679 (IA;GB) 

Power generation from landfill gas: Proceedings, 19:8561 (1;GB) 

Power production pollution prevention, 19:8552 (IA;GB) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-Waste landfill sites: Final 
report, 19:8395 (R;US) 

The Department of Energy’s involvement with power generation 
from landfill gas, 19:8562 (IA;GB) 

The development of a small scale power station: expertise with 
landfill gas projects (2), 19:8678 (IA;GB) 

The fate of gaseous trace components within landfill gas and 
utilisation systems, 19:8526 (IA;GB) 

SARCOMAS 

See also OSTEOSARCOMAS 

Radiobiological aspects of application of BR-10 reactor neu- 
trons for radiotherapy of malignant tumours, 19:10583 
(IA;RU;In Russian) 

SARSON 

See BRASSICA 
SASKATCHEWAN 

Popularizing the people’s power on the prairies, 19:9238 (IA;CA) 
SATELLITES 

See also MOON 

Fission-activated laser as primary power for CW laser propul- 
sion, 19:9959 (R;US) 

Laser power beaming to extend lives of GSO NiCd satellites, 
19:9958 (R;US) 

SAVANNAH RIVER PLANT 

Causes and proposed resolutions of high vibration in NWTF 
transfer pumps, 19:8374 (R;US) 

Comparison of Savannah River 
databases, 19:10325 (R;US) 

F/H Area high level waste removal plan & schedule as required 


by the Federal Facility Agreement for the Savannah River 
Site, 19:8371 (R;US) 


Site’s meteorological 





FY 1993 report on aluminum-nitrate testing at the ETF, 19:8376 
(R;US) 

Gamma & beta-gamma storm water monitor operability, 
19:8385 (R;US) 

High level waste (HLW) steam reducing station evaluation, 
19:8426 (R;US) 

ITP Hanford Type 40 pin electrical connector failure analysis, 
19:8375 (R;US) 

Mixed Waste Management Facility groundwater monitoring re- 
port: Third quarter 1993, 19:8378 (R;US) 

Radiolytic gas generation in salt cake technical task plan, 
19:8369 (R;US) 

Savannah River Plant: Building 221-H frame waste processing, 
Bi- cylindrical tank - AXC-25354-1/2: Project 981143, 19:9719 
(R;US) 

Task QA plan for Modified Prototypic Hydragard™ Sampler 
Overflow System Demonstration at TNX, 19:8368 (R;US) 

Task technical plan: DWPF air permit/dispersion modeling, 
19:8370 (R;US) 

Technology transfer, a two-way street, 19:9234 (R;US) 

Test of electron beam technology on Savannah River Labora- 
tory low-activity aqueous waste for destruction of benzene, 
benzene derivatives, and bacteria, 19:8372 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program: 
First quarter 1993, Volume 2, 19:8277 (R;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 

SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 
SCANNING ELECTRON MICROSCOPY 

Atomic-scale structure and chemistry of interfaces by Z-contrast 
imaging and electron energy loss spectroscopy in the STEM, 
19:9809 (R;US) 

SCATTERING 

See also ELASTIC SCATTERING 

A physical optics model for scattering of HF radiation by irregu- 
lar terrain, 19:10656 (R;US) 

Modern integral equation techniques for quantum reactive scat- 
tering theory, 19:10923 (R;US) 

SCHMALFELDT-WINTERSHALL PROCESS 

See COAL GASIFICATION 

SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHOOL BUILDINGS 
Development of a coal water slurry fired commercial scale 
space heating system, 19:10028 (RA;US) 

SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHOOLS 

See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 

Some studies of Schroedinger operators, 19:10687 (R;SE) 

The multi-channel scattering with velocity-dependent asymptotic 
potentials, 19:10631 (R;RU) 

SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
Radiation detectors and their uses, 19:10182 (R;JP) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCOTLAND 
See UNITED KINGDOM 
SCRAP 

See also SCRAP METALS 

Import of metal scrap - risks associated with radioactivity, 
19:8465 (R;SE) 

SCRAP METALS 

Analysis of the application of decontamination technologies to 
radioactive metal waste minimization using expert systems, 
19:8295 (R;US) 

Preventing pollution from plutonium processing, 19:8299 (R;US) 


SEED RECOVERY 


SCRUBBERS 

See also DRY SCRUBBERS 

Advanced separation technology for flue gas cleanup: Quarterly 
technical report #6, July-September 1993, 19:8070 (R;US) 

SEA DISPOSAL 

See MARINE DISPOSAL 
SEABOARD PROCESS 

See DESULFURIZATION 
SEAFOOD 

Effect of gamma rays and combined treatment between irradia- 
tion and other factors to quality of dried cuttle fish and 
ready-to eat cuttle fish, 19:10513 (RA;VN;In Vietnamese) 

SEALED SOURCES 

Instructions of radiation protection for the use of sealed radioac- 
tive sources with educational purposes, 19:10545 (R;CU;In 
Spanish) 

SEALING MATERIALS 
Development of a planar solid oxide fuel cell at Sanyo, 19:9449 
(RA;US) 
SEAS 
See also ATLANTIC OCEAN 
BALTIC SEA 
BLACK SEA 

Airborne Oceanographic Lidar results: SEEP Il, Fluorosensing 
missions: Final report, 11 March-12 May 1988, 19:10426 
(R;US) 

Bioavailability of sediment-bound contaminants to marine or- 
ganisms, 19:10441 (R;US) 

Investigation of carbon dioxide in the central South Pacific 
Ocean (WOCE Sections P-16C and P-17C) during the 
TUNES/2 expedition of the R/V Thomas Washington, July— 
August, 1991: Final report, 19:10427 (R;US) 

The validation of ocean surface heat fluxes in AMIP, 19:10324 
(R;US) 

SEBACEOUS GLANDS 

See SKIN 
SECOND-HARMONIC GENERATION 

See HARMONIC GENERATION 
SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SECURITY SEALS 

Electronic Tag and Position Sensor, 19:10057 (R;US) 

Non-contact tamper sensing by electronic means, 19:8436 
(PA;US) 

Tamper-indicating devices and safeguards seals evaluation test 
report: Volume 1, 19:8440 (R;US) 

SEDIMENTARY BASINS 

See also APPALACHIAN BASIN 

California Basin Studies (CaBS): Final contract report, 19:10620 
(R;US) 

SEDIMENTS 

Bottom sediment transport study at Haiphong port using ra- 
dioactive scandium as tracer, 19:10434 (R;VN) 

Characterization of sediment and sediment cores in harbour and 
shelf areas from the viewpoint of environmental changes, 
19:10435 (R;VN) 

Distribution of Cs-137 in lake sediment, 19:10438 (R;SE;In 
Swedish) 

Forms of radioactive fallout and mobility of radionuclides in 
Ukrainian aqueous landscapes, 19:8806 (RA;XE) 

Marine exposure of a half-module: Progress report, 19:8475 
(R;US) 

Redistribution of Cs-137 in sediments caused by sediment 
movements, 19:10383 (R;SE;In Swedish) 

Study of radioelements drained by Rhone stream to Mediter- 
ranean Sea: Strategy of sampling and methodology, 
19:10334 (R;FR;In French) 

Tier 1 ecological evaluation of proposed discharge of dredged ma- 
terial from Oakland Harbor into ocean waters, 19:10443 (R;US) 

SEED RECOVERY 

MHD Seed Recovery/Regeneration — Phase Il: Quarterly report, 

June—August 1993, 19:9298 (R;US) 
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SEEDS 


SEEDS 

See also MUNGBEANS 

Wholecrop and grain combustion in Denmark, 19:8532 (IA;GB) 
SEISMIC EVENTS 

See also EARTHQUAKES 

Seismic design and analysis considerations for high level nu- 
clear waste repositories, 19:8351 (R;US) 

SEISMIC SURVEYS 

Analysis of deep seismic reflection and other data from the 
southern Washington Cascades: Task No. 2, Quarterly report, 
[March 1, 1993—May 31, 1993], 19:10621 (R;US) 

Fracture detection, mapping, and analysis of naturally fractured 
gas reservoirs using seismic technology, 19:8145 (R;US) 

Integrated seismic study of naturally fractured tight gas reser- 
voirs: Technical progress report, April 1, 1993—June 31, 1993, 
19:8143 (R;US) 

TTP AL921102: An integrated geophysics program for non- 
intrusive characterization of mixed-Waste landfill sites: Final 
report, 19:8395 (R;US) 

SELENIUM 

Monticello Mill Tailings Site environmental report for calendar 

year 1992, 19:8393 (R;US) 
SELENIUM 65 

Extension of the T, = —3/2, A = 4n + 1 series of beta-delayed 
proton emitters to Se and 7°Sr, and low energy beta- 
delayed potion emission from the Tz, = —3/2, A = 4n + 3 
nucleus <“Al, 19:10816 (R;US) 

SELENIUM 75 

Compartmental analysis of blood-brain transfer and protein in- 
corporation of L-”>Seseleno-methionine in rat brain, 19:10496 
(IA;DE) 

SELENIUM COMPLEXES 

Model studies in hydrocarbon oxidation: Progress report, April 

1—November 31, 1993, 19:9863 (R;US) 
SELF-ENERGY 

A semi-classical approach to the nuclear delta self-energy. Ap- 
plication to the spin-isospin response function problem, 
19:10820 (R;FR;in French) 

SELF-POWERED NEUTRON DETECTORS 

Control of the neutronic and thermohydraulic conditions of 
power ramps in an irradiation loop for PWR fuel rod, 19:9087 
(R;FR;In French) 

SELOX PROCESS 

See COAL GASIFICATION 
SEM (MICROSCOPY) 

See SCANNING ELECTRON MICROSCOPY 
SEMICLASSICAL APPROXIMATION 

Studies on a one-dimensional model for the spontaneous emis- 
sion in the semiclassical approximation, 19:10672 (1;BR;In 
Portuguese) 

SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR LASERS 

1992 report on the next generation ultra clean technology for 
advanced microfabrication, 19:9771 (R;JP;In Japanese) 

Flexible manufacturing for photonics device assembly, 
19:10058 (R;US) 

Photonics at Sandia National Laboratories: From research to 
applications, 19:10053 (R;US) 

SEMICONDUCTOR LASERS 

Diode-pumped solid-state-laser drivers and the competitiveness 
of inertial fusion energy, 19:11294 (R;US) 

Laser Diode Ignition (LDI), 19:10236 (R;US) 

Semiconductor microcavity lasers, 19:10054 (R;US) 

SEMICONDUCTOR MATERIALS 
Nonlinear optics response of semiconductor quantum wells un- 
der high magnetic fields, 19:11022 (R;US) 
SEMILEPTONIC DECAY 
B lifetimes at CDF, 19:10730 (R;US) 
SENSE ORGANS DISEASES 
See also CATARACTS 


MEG studies of human vision: Retinotopic organization of V1, 
19:10494 (R;US) 
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SENSITIVITY ANALYSIS 
SFHA: Spent Fuel Heating Analysis, 19:11349 (CM;US) 
SEPARATION EQUIPMENT 

See also INERTIAL SEPARATORS 

Further development of LICADO coal cleaning process, 19:7966 
(RA;US) 

SEPARATION PROCESSES 
See also FLOTATION 
ISOTOPE SEPARATION 
REPROCESSING 

Development of the selective hydrophobic coagulation process, 
19:7971 (RA;US) 

Low-quality natural gas sulfur removal/recovery with mem- 
branes, 19:8155 (R;US) 

Upgrading natural gas by means of highly performing polyimide 
membranes, 19:8154 (R;US) 

SEPIOLITE 
[Aluminum coordination and active sites on aluminas, Y-zeolites 
and pillared layered silicates]: Progress report, 19:9861 (R;US) 

SEQUESTRENE 

See EDTA 
SERI 

See SOLAR ENERGY RESEARCH INSTITUTE 
SERVICE WATER SYSTEMS 

See AUXILIARY WATER SYSTEMS 
SEWAGE SLUDGE 

Oxygen-enriched coincineration of MSW and sewage sludge: 
Final report, 19:9602 (R;US) 

SHALES 

See also OIL SHALES 

Comparison and verification of two models which predict mini- 
mum principal in situ stress from triaxial data, 19:8149 (R;US) 

SHALLOW LAND BURIAL 

See GROUND DISPOSAL 
SHATTERING 

See FRAGMENTATION 
SHEATHS (FUEL) 

See FUEL CANS 
SHEEP 

Distribution of radionuclides in sheep, 19:10598 (RA;AT;In Ger- 

man) 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 

See also BIOLOGICAL SHIELDING 

In-vault shielding equipment Pickering 1 and 2 retubing, 
19:8888 (IA;CA) 

SHIELDING MATERIALS 

Experimental facility of innovative types as the laboratory analog 
of research reactor experimental device, 19:10897 (IA;RU;In 
Russian) 

SHIELDS 

See also BIOLOGICAL SHIELDS 

A study of the effectiveness of the vector Monte Carlo algo- 
rithms in solving problems of the radiation transport in a 
nonhomogeneous shield, 19:10901 (IA;RU;In Russian) 

Adaptive MORSE code system: testing and some improve- 
ments, 19:10902 (IA;RU;In Russian) 

Analysis of the JASPER Axial Shield Experiment, 19:8969 (R;US) 

Calculation of extended shields in the Monte Carlo method us- 
ing importance function (BRAND and DD code systems), 
19:10900 (IA;RU;In Russian) 

Complex methods for shield calculations, 19:10890 (IA;RU;In 
Russian) 

Experience with nodal method for steady-state neutrons and 
protons transport equation in two-dimensional shielding calcu- 
lations, 19:10898 (IA;RU;In Russian) 

Joint solution by Monte Carlo of the forward and adjoint trans- 
port equations for the computation of radiation field functional 
in non-homogeneous shield, 19:10899 (IA;RU;In Russian) 

Method of characteristics in complex geometry MCCG scheme 
for shielding calculations, 19:10894 (IA;RU;In Russian) 





One-dimensional 4-order calculation schemes for discrete ordi- 
nates transport equation, 19:10891 (IA;RU;In Russian) 

Problems of nuclear science and technology:  Scientific- 
technical collection, 19:9012 (l;RU;In Russian) 

The effective modifications of the P, method in the compound 
schemes for the shield calculations, 19:10892 (IA;RU;In Rus- 
sian) 

The investigation of fast neutron deep penetration through the 
multislab shield on the experimental devices of middle power, 
19:10896 (IA;RU;in Russian) 

The usage of SP, method for shielding calculations, 19:10893 
(IA;RU;In Russian) 

SHIP PROPULSION REACTORS 

Experimental study on the critical heat flux in varying accelera- 
tion field, (2): The measurement of critical heat flux under 
varying acceleration field, 2, 19:8982 (R;JP;In Japanese) 

Preliminary analysis of start up characteristics on SPWR with 
NESSY (Nuclear ship Engineering Simulation SYstem), 
19:9145 (R;JP;in Japanese) 

SHIPMENT 
See TRANSPORT 
SHIPS 

See also SUBMARINES 

Applications of fuel cells to surface ships, 19:9398 (RA;US) 

Software modules for fuel economic ship-route optimization, 
19:9516 (R;DK) 

SHOCK (iMPACT) 
See IMPACT SHOCK 
SHORT ROTATION CULTIVATION 

Hydrological consequences of short rotation forestry, 19:8559 

(R;SE;in Swedish) 
SHORT WAVE RADIATION 

A physical optics model for scattering of HF radiation by irregu- 

lar terrain, 19:10656 (R;US) 
SHOWER COUNTERS 

Final results from the SDC dopant search for new green wave- 
length shifting (WLS) fibers: Volume I, 19:10164 (R;US) 

The fastbus trigger modules for the SAT detector in the DELPHI 
experiment at LEP, CERN, 19:10194 (R;NO) 

SHOWERS 
Two energy-efficient showerhead programs: Post-retrofit field 
observations, 19:9507 (R;US) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
Si SEMICONDUCTOR DETECTORS 

A bipolar analog front-end integrated circuit for the SDC silicon 
tracker, 19:10189 (R;US) 

Nuclear chemistry progress report, 19:10829 (R;US) 

Silicon microstrip detector with internal amplification, 19:10175 
(IA;RU;In Russian) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA BARYONS 
Baryonic currents and their correlators in the heavy quark effec- 
tive theory, 19:10764 (R;RU) 
SIGMA PLUS 
See SIGMA PLUS PARTICLES 
SIGMA PLUS PARTICLES 
Simulation of relativistic particle spin rotation by a bent crystal, 
19:10976 (IA;RU;In Russian) 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILANES 

Temperature dependence of the exciton-exciton annihilation 

rate constant in poly(di-n-hexylsilane), 19:9888 (R;US) 
SILICA 

A mechanistic study of molecular sieving inorganic membranes 
for gas separations: Final report, [August 1, 1992—July 31, 
1993], 19:9810 (R;US) 

Characterization of thermally annealed Sb implanted fused sil- 
ica, 19:9758 (R;US) 

Inorganic polymer-derived ceramic membranes, 19:8150 (R;US) 


SILICON COMPOUNDS 


Nanosize metal alloy particle formation in Ag and Cu sequen- 
tially implanted silica, 19:9724 (R;US) 

Surface chemistry of boron-doped SiO2 CVD: Enhanced uptake 
of tetraethyl orthosilicate by hydroxyl groups bonded to boron, 
19:9745 (R;US) 

SILICEOUS ROCK 
See SANDSTONES 
SILICON 

Calculation of implanted ion profiles under axis channeling in sil- 
icon, 19:11001 (IA;RU;In Russian) 

Electrostatic reduction of particulates for laser resistant hafnia 
coatings, 19:9753 (R;US) 

Experimental determination of radiation-induced defect forma- 
tion probability in high-ohmic silicon doped with germanium 
under alpha particle irradiation, 19:11006 (IA;RU;In Russian) 

Gas-phase silicon atom densities in the chemical vapor deposi- 
tion of silicon from silane, 19:9792 (R;US) 

Investigation of SiGe/Si heterostructures by capacitive methods 
and Hall effect, 19:9778 (R;DE;In German) 

lon beam synthesis of IrSig by 1-MeV Ir ion implantation into 
Si(111), 19:8474 (R;US) 

On mechanism of ion-stimulated defect annealing in silicon (part 
3), 19:10996 (IA;RU;in Russian) 

Oriented Si and Ge nanocrystals formed in Al2O3 by ion implan- 
tation and annealing, 19:9759 (R;US) 

Polarization properties and the Al, Si, SiOz stopping power, 
19:10983 (IA;RU;In Russian) 

Profile of Si damage by Ar and Xe ions measured by the a- 
particle channeling method, 19:11004 (IA;RU;In Russian) 

Stability and precipitation kinetics in Si;_,Cy/Si and 
Si;_,~yGexCy/Si heterostructures prepared by solid phase 
epitaxy, 19:9790 (R;US) 

Study of radiation polarization effect on resonance laser- 
stimulated oxygen diffusion in silicon by the 'O/a, a/®O 
resonance scattering method, 19:11009 (IA;RU;In Russian) 

The influence of an in-situ electric field on H* and He* implanta- 
tion induced defects in silicon, 19:9763 (R;US) 

Use of alpha-channeling for boron disposition determination in 
silicon, 19:10957 (IA;RU;In Russian) 

SILICON 28 TARGET 
Nuclear chemistry progress report, 19:10829 (R;US) 
SILICON ALLOYS 

Effect of irradiation damage and helium on the swelling and 

structure of vanadium-base alloys, 19:9633 (R;US) 
SILICON CARBIDES 

Analysis of radiation-induced defects in metals and semicon- 
ductors by the positron annihilation technique, 19:11013 
(IA;RU;In Russian) 

Corrosion of ceramics in coal-combustion applications, 19:8085 
(RA;US) 

Creep behavior of MoSi2-SiC composites, 19:9780 (R;US) 

Effect of fiber coating on mechanical properties of Nicalon fibers 
and Nicalon-fiber/SiC matrix composites, 19:9755 (R;US) 

Materials support for HITAF, 19:8662 (RA;US) 

Positron diagnostics of radiation-induced defects in alpha- 
particle irradiated silicon carbide, 19:10942 (IA;RU;In Russian) 

Positron diagnostics of vacancy clusters in structural materials 
irradiated with high-energy particles, 19:11012 (IA;RU;In Rus- 
sian) 

Product technology and market assessment for silicon carbide 
whisker reinforced alumina heat-exchanger tubes: Final re- 
port, 19:9590 (R;US) 

Stability and precipitation kinetics in Si,;_yCy/Si and 
Si;_,~yGexCy/Si heterostructures prepared by solid phase 
epitaxy, 19:9790 (R;US) 

Superplasticity in fine-grained ceramics: Final report, 1 July 
1993-31 December 1993, 19:9802 (R;US) 

Synthesis of (SiC)3N, thin films by ion implantation, 19:9725 
(R;US) 

SILICON COMPOUNDS 
See also SILANES 
SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 
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SILICON COMPOUNDS 


Thermochemical data for CVD modeling from ab initio calcula- 
tions, 19:9748 (R;US) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 

Application of laser scattering for detection of surface and sub- 
surface defects in Sig3N4 components, 19:10012 (R;US) 

Corrosion of ceramics in coal-combustion applications, 19:8085 
(RA;US) 

Direct measurement of the reactivity of NH and OH on a silicon 
nitride surface, 19:9787 (R;US) 

ECR plasma synthesis of silicon nitride films on GaAs and InSb, 
19:9746 (R;US) 

Fatigue strength of AlpO3 and SigN,4 ceramics, 
(R;DE;in German) 

Metallographic studies with ion-implanted surface layers. 
interlaboratory project on ‘lon implantation for tribological ap- 
plications’: Final report, 19:9656 (R;DE;In German) 

Synthesis of (SiC)3N, thin films by ion implantation, 19:9725 
(R;US) 

SILICON OXIDES 

See also SILICA 

Evidence for a correct SiOz voltage acceleration model, 
19:9747 (R;US) 

Kinetics of surface roughening and smoothing during ion sput- 
tering, 19:9744 (R;US) 

Polarization properties and the Al, Si, SiOz stopping power, 
19:10983 (IA;RU;In Russian) 

Surface chemistry of boron-doped SiO. CVD: Enhanced uptake 
of tetraethyl orthosilicate by hydroxyl groups bonded to boron, 
19:9745 (R;US) 

Transport of haematite and silica colloids through sand columns 
eluted with artificial groundwaters, 19:8301 (R;GB) 

SILICON SEMICONDUCTOR DETECTORS 

See S| SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

Crystalline-silicon solar cell development sponsored by the US 

Department of Energy, 19:9231 (R;US) 
SILVER 

Stability of electrical contact films from high-T,-superconducting 
thin films investigated by intrinsic stress measurement: Final 
report, 19:9774 (R;DE;in German) 

Steady state oxygen activities at silver surfaces in reacting 
oxygen-hydrogen mixtures, 19:9875 (RA;DE) 

SILVER 110 

Transfer of radiosilver (Ag-110m) in the food chain, 19:10372 

(IA;DE;in German) 
SILVER ALLOYS 

4f heavy fermion photoelectron spectra do not exhibit the Kondo 
scale, 19:10962 (R;US) 

Giant magnetoresistance and microstructural characteristics of 
epitaxial Fe-Ag and Co-Ag granular thin films, 19:9710 (R;US) 

SIMPLEX PROCESS 

See COAL GASIFICATION 
SIMS 

See MASS SPECTROSCOPY 
SIMULATORS 

See also REACTOR SIMULATORS 

Fading channel simulator, 19:9954 (PA;US) 
SIMULATORS (REACTOR) 

See REACTOR SIMULATORS 
SINGLE CRYSTALS 

See MONOCRYSTALS 
SITE REHABILITATION 

See REMEDIAL ACTION 
SKELETAL FOSSILS 

See FOSSILS 
SKELETON 

Comparative toxicity of strontium-90 and radium-226 in beagle 
dogs: Report of first year, December 16, 1989-December 15, 
1990, 19:10555 (R;US) 

Comparative toxicity of strontium-90 and radium-226 in beagle 
dogs: Report of second year, December 16, 1990—December 
15, 1991, 19:10556 (R;US) 


19:9740 
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SKIN 

Electrophysiological and thermographic characteristics of the 
skin in radiotherapy with the use of fast neutrons, 19:10476 
(IA;RU;In Russian) 

Neutron radiation in comprehensive therapy of patients with os- 
teogenic sarcoma, 19:10478 (IA;RU;In Russian) 

SKIN DISEASES 

Whole body irradiation techniques based on the use of elec- 

trons., 19:10106 (IA;MX;In Spanish) 
SLAGS 
Corrosion of ceramics in coal-combustion applications, 19:8085 
(RA;US) 
SLC 
See STANFORD LINEAR COLLIDER 
SLC DETECTORS 
See STANFORD LINEAR COLLIDER DETECTOR 
SLIGHTLY ENRICHED URANIUM 
Axial shuffling fuel-management schemes for 1.2 percent SEU 
in CANDU, 19:8957 (RA;CA) 
SLOWDOWN 
See SLOWING-DOWN 
SLOWING-DOWN 
Experimental and theoretical study of heavy ion slowing down in 
solid targets, 19:10827 (R;FR;in French) 
SLOWPOKE TYPE REACTORS 
A real-time simulator for the SLOWPOKE-2, 19:9104 (RA;CA) 
SLUDGES 

See also SEWAGE SLUDGE 

Analytical study plan: Shielded Cells batch 1 campaign; Revi- 
sion 1, 19:8367 (R;US) 

Postconstruction report for the mercury tanks interim action at 
the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 19:10342 
(R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

Characterization of multiphase fluid flow during air-sparged hy- 
drocycione flotation by X-ray CT: Thirteenth quarterly report: 
14 August-13 November, 1993 (CT (computerized tomogra- 
phy)), 19:9997 (R;US) 

Development and use of an apparatus to measure the dynamic 
surface properties of coal-water slurry fuels for applications to 
atomization characteristics: Quarterly report No. 5, August 1, 
1993—October 31, 1993, 19:8054 (R;US) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMES 
See SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
SNPA-DEA PROCESS 
See DESULFURIZATION 
SODIUM 
Near resonant absorption by atoms in intense fluctuating laser 
fields: Final report, 19:10914 (R;US) 

SODIUM ALLOYS 

Rotator phases in narrow-gap semiconductors, 19:9635 (R;US) 
SODIUM MINERALS 

See MINERALS 
SODIUM PHOSPHIDES 

See PHOSPHIDES 
SODIUM-SULFUR BATTERIES 

Travel to England to visit a sodium/sulfur battery developer, 
Silent Power Limited (SPL): Foreign trip report, September 
10-15, 1993, 19:9176 (R;US) 

SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOIL-STRUCTURE INTERACTIONS 

Dynamic modeling and response cf soil-wall systems, 19:8239 

(R;US) 
SOILING 
See SURFACE CONTAMINATION 





SOILS 
Agriculture 

Radionuclides in agricultural soils in Styria (Austria) (Austria.), 

19:10398 (RA;AT;In German) 
Alpha Detection 
Applications of the long-range alpha detector for site- 
characterization technology, 19:10187 (R;US) 

Cerium 144 

Forms of radionuclide occurrence in soil, 19:8802 (RA;XE) 
Cesium 137 

Forms of radionuclide occurrence in soil, 19:8802 (RA;XE) 
Chemical Composition 

Forms of radionuclide occurrence in soil, 19:8802 (RA;XE) 
Cleaning 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1993, 19:10340 (R;US) 

Contamination 

Consequences of the Chernobyl accident in Styria, 19:10396 
(R;AT;In German) 

Depleted uranium investigation at missile impact sites in White 
Sands Missile Range, 19:10381 (R;US) 

Environmental characterization of soils and 
Progress report, part Il, 19:10407 (R;US) 

Feasibility study report for the 200-BP-1 operable unit: Revision 
1, 19:8399 (R;US) 

Meteorological consultation, March 19, 1948, 19:10368 (R;US) 

Radioactive contamination of soils in Thuringia: Final report, 
19:10376 (R;DE;In German) 

Radiological re-survey results at 130 West Central Avenue, 
Maywood, New Jersey (MJ029), 19:8383 (R;US) 

The medium-term behavior of Chernobyl cesium in the soil 
(Austria.), 19:10399 (RA;AT;in German) 

UMTRA project water sampling and analysis plan, Durango, 
Colorado, 19:8245 (R;US) 

Decontamination 

A systematic assessment of the state of hazardous waste clean- 
up technologies: Quarterly technical progress report, April 
1—June 30, 1993, 19:10341 (R;US) 

Distribution 

Landscape and geochemical approach to drawing up a soil dis- 
tribution profile for Chernobyl radionuclides in distant areas, 
19:8799 (RA;XE) 

Fulvic Acids 

Investigations on humic substances from two different soil-types 
and their influence on the migration of radioiodine, 19:10374 
(IA;DE;In German) 

Humic Acids 

Investigations on humic substances from two different soil-types 
and their influence on the migration of radioiodine, 19:10374 
(IA;DE;in German) 

Isotope Ratio 

Isotope geochemistry of sulfur in forest soils and in new ground- 

water below forest soils, 19:10367 (R;DE;In German) 
Radiochemical Analysis 

Environmental characterization of soils 

Progress report, part Il, 19:10407 (R;US) 
Radionuclide Migration 

Influence of humic acid on migration of ©°Co, ®Sr and '9’Cs in 
coastal sandy soil, 19:10379 (R;JP) 

RnsD: A finite element code for simulating gas flow and radon 
transport in variably saturated, nonisothermal porous media: 
User's manual, Version 1.0, 19:10393 (R;US) 

Remedial Action 

Analytical laboratory management strategy for environmental 
remediation at the Fernald Environmental Management 
Project: A model for other DOE sites, 19:8407 (R;US) 

Contaminant resorption during soil washing, 19:10414 (R;US) 

Fossil energy biotechnology: A research needs assessment: Fi- 
nal report, 19:10491 (R;US) 

Laboratory evaluation of the in situ chemical treatment ap- 
proach to soil and groundwater remediation, 19:10411 (R;US) 

Management and disposition of off-site laboratory-generated 
mixed/low level waste, 19:8279 (R;US) 


sediments: 


and sediments: 


SOLAR HEATING SYSTEMS 


Revised corrective action plan for underground storage tank 
2331-U at the Building 9201-1 Site, 19:8138 (R;US) 
The role of Materials Control and Accountability (MC&A) in re- 
mediation of a DOE facility, 19:8409 (R;US) 
Removal 
UMTRA project water sampling and analysis plan, Durango, 
Colorado, 19:8245 (R;US) 
Solvent Extraction 
Investigations on humic substances from two different soil-types 
and their influence on the migration of radioiodine, 19:10374 
(IA;DE;In German) 
SOLAR ABSORBERS 
The pressure loaded volumetric ceramic receiver 500 kW ver- 
sion. Design and construction, 19:8622 (R;DE) 
SOLAR AIR HEATERS 
The Solhus project: Lejerbo building association. Dept. 331, 
Ulkaer 15-35, Roedovre, 19:8620 (R;DK;In Danish) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
A solar array module fabrication process for HALE solar electric 
UAVs, 19:8613 (R;US) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also SILICON SOLAR CELLS 
NREL Photovoltaic Program FY 1993 bibliography, 19:8608 
(R;US) 
Preventive environmental research checkups - photovoltaics. 
Vol. 6: Implementation, 19:8606 (R;DE;in German) 
Proceedings of the Seventeenth DOE Solar Photochemistry Re- 
search Conference, 19:8607 (R;US) 
SOLAR CENTRAL RECEIVERS 
See CENTRAL RECEIVERS 
SOLAR CONCENTRATORS 
See also SOLAR REFLECTORS 
The hexagonal compound parabolic concentrator. Design and 
construction, 19:8623 (R;DE) 
SOLAR COOLING SYSTEMS 
Colorado State University Program for developing, testing, evalu- 
ating and optimizing solar heating and cooling systems: Project 
status report, October-November 1993, 19:8617 (R;US) 
Colorado State University program for developing, testing, evalu- 
ation and optimizing solar heating and cooling systems: Project 
status report, August-September 1993, 19:8616 (R;US) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR ENERGY 
Electricity from the sun: 
(IA;IL;In English, Hebrew) 
Experience with the Ben-Gurion solar electricity technologies 
test Center (1987-1990), 19:8594 (RA;IL) 
Solar energy in Israel: Utilization and research, 19:8604 (RA;IL) 
Solar energy utilization in the USSR, 19:8605 (RA;IL) 
SOLAR ENERGY RESEARCH INSTITUTE 
Proceedings of the fifth Sede Boger symposium on solar elec- 
tricity production, 19:8596 (I;IL) 
SOLAR FLARES 
Collective acceleration in solar flares, 19:10654 (R;US) 
SOLAR FLUX 
Radiative flux calculations at UV and visible wavelengths, 
19:10622 (R;US) 
SOLAR HEATING SYSTEMS 
Colorado State University Program for developing, testing, evalu- 
ating and optimizing solar heating and cooling systems: Project 
status report, October-November 1993, 19:8617 (R;US) 
Colorado State University program for developing, testing, evalu- 
ation and optimizing solar heating and cooling systems: Project 
status report, August-September 1993, 19:8616 (R;US) 
Manual for SAeSONSOL version 3.0: Computer programme for 
simulating the dynamic interplay between solar collectors, 
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taking core three-dimensional model into account, 19:8773 
(IA;RU;In Russian) 

Steam generator level controllability, 19:8931 (IA;CA) 

The performance of a condensing economiser fitted to an indus- 
trial gas fired steam boiler: A demonstration at British Steel 
Tinplate's Ebbw Vale plant, 19:9559 (1;GB) 

Waterlancing for CANDU SG’s: An update (Steam generators.), 
19:8891 (IA;CA) 

STEAM REFORMER PROCESSES 

Development of an advanced steam reforming system for fuel 
cells, 19:9417 (RA;US) 

Fuel substitution characteristics in phosphoric acid fuel cells, 
19:9418 (RA;US) 

New concept heat exchange reformer for fuel cell applications, 
19:9415 (RA;US) 

STEAM SYSTEMS 

High level waste (HLW) steam reducing station evaluation, 

19:8426 (R;US) 
STEAM TURBINES 

Engine technology for gasification, 19:8531 (IA;GB) 

Monitoring - operating parameters - turbine - transient behav- 
jour: Module: Operating parameters steam turbine, 19:8832 
(R;DE;In German) 

Two-phase flow in steam turbines: EDF R and D division inves- 
tigations, 19:9998 (R;FR) 

STEEL INDUSTRY 

See METAL INDUSTRY 
STEEL-000KH18N13 

See CHROMIUM-NICKEL STEELS 
STEEL-000KH20N16AG6 

See CHROMIUM-NICKEL STEELS 
STEEL-O00KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH11N10M2TK6 

See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-O8KH18N10T 

See STEEL-CRi8NI10TI 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-OKH18N10T 

See STEEL-CRi8NI10TI 
STEEL-OKH19NT 

See CHROMIUM-NICKEL STEELS 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-15KH2MFA 

See STEEL-CR2MOV 
STEEL-18KH16N6 

See CHROMIUM-NICKEL STEELS 
STEEL-18MNV6 

See STEELS 
STEEL-1KH12V2MF 

See CHROMIUM STEELS 
STEEL-1KH16N14V2BR EHP17 

See CHROMIUM-NICKEL STEELS 
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STEEL-1KH16N4B 
See CHROMIUM-NICKEL STEELS 
STEEL-1KH18N10T 
See STEEL-CR18NI10TI 
STEEL-20KH2N2M 
See CHROMIUM-NICKEL STEELS 
STEEL-20KHN3MF 
See CHROMIUM-NICKEL STEELS 
STEEL-2KH18N8V2 
See CHROMIUM-NICKEL STEELS 
STEEL-3KH15N13YU3 
See CHROMIUM-NICKEL STEELS 
STEEL-42KH2GSNM 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-4KH12N8G8MFB 
See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 
See CHROMIUM-NICKEL STEELS 
STEEL-9KHS 
See CHROMIUM STEELS 
STEEL-ASTM-A508 
Processing and properties of superclean ASTM A508 Cl. 4 forg- 
ings, 19:9722 (R;US) 
STEEL-ASTM-A533 
Flaw acceptance criteria taking into consideration the NDT: 
radiographic and ultrasonic testing. Analysis through the frac- 
ture mechanics methods, 19:10017 (R;XE) 
STEEL-CR12 
Radiation-induced defect annealing in IKh13 steel after electron 
irradiation, 19:9678 (IA;RU;In Russian) 
STEEL-CR16 
Development of new neutron-absorbing materials for prospect- 
ing nuclear power plants, 19:9658 (IA;RU;In Russian) 
STEEL-CRI6NI 
Development of new neutron-absorbing materials for prospect- 
ing nuclear power plants, 19:9658 (IA;RU;In Russian) 
STEEL-CR17NI12M03 
A damage cumulation method for crack initiation prediction un- 
der non proportional loading and overloading, 19:9644 (R;FR) 
A modified Miner rule to predict crack initiation, 19:9645 (R;FR) 
Flaw acceptance criteria taking into consideration the NDT: 
radiographic and ultrasonic testing. Analysis through the frac- 
ture mechanics methods, 19:10017 (R;XE) 
Tig welding of stainless steel AIS] 316 tubes for fuel rods, 
19:8971 (I;BR;In Portuguese) 
STEEL-CR17NI12MO3-L 
Helium and its effects on the creep-fatigue behaviour of electron 
beam welds in the steel AISI-316-L, 19:9703 (R;DE;In German) 
STEEL-CR18NI10TI 
Peculiar features of submerged arc welding procedure for hori- 
zontal joints on austenitic steel vertical planes, 19:9696 
(IA;RU;In Russian) 
STEEL-CR19NI10 
Examples of expertizing methodologies for localized corrosion 
in nuclear power plants, 19:8761 (R;FR;In French) 
STEEL-CR2MOV 
Irradiation and annealing behavior of 15Kh2MFA reactor pres- 
sure vessel steel, 19:9138 (IA;DE) 
STEEL-DIN-1-4449 
See CHROMIUM-NICKEL STEELS 
STEEL-DIN-1-4919 
See STEEL-CR17NI12MO3 
STEEL-EHP699 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH12 
See STEEL-CR12 
STEEL-KH13S2YU2BT 
See CHROMIUM STEELS 
STEEL-KH14K9N6M5 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH14N8YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH15N20M2T2 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 





STEEL-KH15N7YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH15N9YU 
See CHROMIUM-NICKEL STEELS 
STEEL-KH17N5M3 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH18N10T 
See STEEL-CR18NI10TI 
STEEL-KH18N8 
See CHROMIUM-NICKEL STEELS 
STEEL-R18 
See CHROMIUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 
Development of titanium-iron system heat resisting composite 
material, 19:9692 (IA;RU;In Russian) 
Evaluation of steelmaking processes, 19:9641 (R;US) 
High temperature corrosion during use of chlorine containing 
coal: Annual technical report, September 1, 1991—August 31, 
1992, 19:9643 (R;US) 
Materials for supercritical pressure reactor vessels operating at 
high temperature, 19:9669 (IA;RU;In Russian) 
Materials science aspects of reliability and durability increase for 
WWER reactors, 19:9670 (IA;RU;In Russian) 
The Effect of surface morphology on the friction of Electrogalva- 
nized sheet steel in forming processes, 19:9711 (R;US) 
[Metailurgical investigations of waste tank leakage at Savannah 
River Plant, January 1961-1963], 19:8344 (R;US) 
STELLARATOR TYPE REACTORS 
Overview of the US stellarator reactor study, 19:11234 (R;US) 
STELLARATORS 
See also H-1 HELIAC 
HELIAC STELLARATORS 
JIPPT-2 DEVICE 
L-2 STELLARATOR 
TORSATRON STELLARATORS 
URAGAN STELLARATOR 
WENDELSTEIN-7 STELLARATOR 
Alpha Particles 
Collisionless a-particle confinement in stellarators, 19:11196 
(IA;XA) 
Ballooning Instability 
A criterion of ballooning flute mode stability in a stellarator, 
19:11163 (IA;XA) 
Global internal MHD mode analysis of stellarators and W7-X ap- 
plication, 19:11191 (IA;XA) 
Plasma pressure anisotropy effect on ideal MHD-modes in stel- 
larator type traps, 19:11202 (RA;XA) 
Charged-Particle Transport 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 
May 1991, 19:11118 (1;XA) 
Experiment Planning 
Global internal MHD mode analysis of stellarators and W7-X ap- 
plication, 19:11191 (IA;XA) 
Project of the L-2/4 stellarator, 19:112€1 (IA;XA) 
Flute Instability 
Dispersion relations for Suydam problem in_ stellarator, 
19:11165 (IA;XA) 
High-Frequency Heating 
Global Alfven mode excitation in a stellarator, 19:11148 (IA;XA) 
icr Heating 
Study of FMS wave propagation and damping and ICR heating 
in L-2 stellarator, 19:11149 (IA;XA) 
Joule Heating 
Plasma production in a stellarator by using alternating toroidal 
current, 19:11157 (IA;XA) 
Kink Instability 
Internal kink mode m = 1 in a stellarator, 19:11164 (IA;XA) 
Magnet Coils 
Coil systems for optimal flexibility in W7-X, 19:11262 (IA;XA) 


STORAGE FACILITIES 


Magnetic Field Configurations 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 
May 1991, 19:11118 (I;XA) 
Magnetic Fields 
Unconventional method in magnetic diagnostics for stationary 
toroidal magnetic confinement system, 19:11185 (IA;XA) 
Mhd Equilibrium 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 
May 1991, 19:11118 (1;XA) 
Free boundary stellarator equilibria and destruction of external 
magnetic surfaces, 19:11192 (IA;XA) 
Free-boundary plasma equilibrium in stellarators, 19:11190 
(IA;XA) 
On the problem of magnetic measurements in stellarators, 
19:11184 (IA;XA) 
Quasi-symmetric stellarator in paraxial approximation, 19:11167 
(IA;XA) 
Neoclassical Transport Theory 
Neoclassical current and plasma rotation in helical systems, 
19:11125 (IA;XA) 
Particle Losses 
Collisionless a-particle confinement in stellarators, 19:11196 
(IA;XA) 
Plasma Diagnostics 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 
May 1991, 19:11118 (I;XA) 
A theory of a stellarator diode”, 19:11187 (IA;XA) 
Heavy ion beam probing optimization in stellarators, 19:11183 
(IA;XA) 
Plasma Heating 
8. stellarator workshop: A collection of papers presented at the 
IAEA technical committee meeting at Kharkov, Ukraine, 27-31 
May 1991, 19:11118 (I;XA) 
Plasma Production 
Plasma production in a stellarator by using alternating toroidal 
current, 19:11157 (IA;XA) 
Thermonuclear Fuels 
The D-*He reactor stellarator and Ash Problem, 19:11260 (IA;XA) 
Thermonuclear Reactions 
The D-*He reactor stellarator and Ash Problem, 19:11260 (IA;XA) 
Thermonuclear Reactors 
The D-*He reactor stellarator and Ash Problem, 19:11260 (IA;XA) 


STIRLING ENGINES 


A technical and economic assessment of small Stirling engines 
for combined heat and power, 19:9483 (R;GB) 


STOCKPILES 


Monitoring and promotion of pyrolysis plant, 19:8513 (IA;GB) 


STONE AND WEBSTER COAL SOLUTION GASIFICATION PRO- 


CESS 
See COAL GASIFICATION 


STONE AND WEBSTER GASIFICATION PROCESS 


See COAL GASIFICATION 


STORAGE (SPENT FUEL) 


See SPENT FUEL STORAGE 


STORAGE BATTERIES 


See ELECTRIC BATTERIES 


STORAGE FACILITIES 


Dynamic modeling and response of soil-wall systems, 19:8239 
(R;US) 

Facility for interim dry storage of CANDU type spent fuel ele- 
ments, 19:8215 (1;AR;in Spanish) 

Ferrocyanide safety program: Updated thermal analysis model 
for ferrocyanide tanks with application to Tank 241-BY-104, 
19:8421 (R;US) 

Innovative systems for mixed waste retrieval and/or treatment in 
confined spaces, 19:8411 (R;US) 

Operation experiences for the ASECQ system startup and its in- 
cidence on occupational and public dose, 19:10566 (I;AR;In 
Spanish) 
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STORAGE RINGS 


STORAGE RINGS 
See also CELSIUS STORAGE RING 
HERA STORAGE RING 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 

Symplectic methods in circular accelerators, 19:10139 (R;US) 

The g-2 storage ring superconducting magnet system, 19:10140 
(R;US) 

Travel to attend the 15th international Free-electron Laser Con- 
ference: Foreign trip report, August 21—September 1, 1993, 
19:10095 (R;US) 

STORES 

See COMMERCIAL BUILDINGS 
STOVER 

See AGRICULTURAL WASTES 
STRANGE BARYONS 

See HYPERONS 
STRATEGIC DEFENSE INITIATIVE 

See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 

Strategic Petroleum Reserve: Quarterly report, 19:8136 (R;US) 
STRATOSPHERE 

In-situ measurements of aerosol surface size distributions during 
the EASOE campaign 1991/92, 19:10296 (IA;DE;In German) 

STRAW 

Straw firing in a bubbling fluidised bed, 19:8535 (R;GB) 

Thermo-gravimetric analysis of straw-coke in a wire basket: Ba- 
sic experimentation with fuel, 19:8530 (R;DK;in Danish) 

STREAMS 
Reducing energy consumption costs by steam metering, 
19:9530 (1;GB) 
STREETS 
See ROADS 
STRESS ANALYSIS 

A comparison of the dynamic stiffness of the Goldcrown GC-500 
grinding machine for three slide designs, 19:9582 (R;US) 

Applications of interference theory to single failure modes, 
19:9984 (R;US) 

Energy & technology 
19:11372 (R;US) 

STRESS CORROSION 

Applications of interference theory to single failure modes, 
19:9984 (R;US) 

Stress-corrosion cracking of stainless steels, 19:9718 (R;US) 

STRIPED BASS 

SRVAL: Stock-Recruitment Model VALidation Code, 19:11348 
(CM;US) 

STRONG INTERACTIONS 

On a low energy, strong interaction model, unifying mesons and 
baryons, 19:10697 (R;FR;In French) 

STRONTIUM 90 

A dose assessment for a U.S. nuclear test site — Bikini Atoll, 
19:10606 (R;US) 

Comparative toxicity of strontium-90 and radium-226 in beagle 
dogs: Report of first year, December 16, 1989-December 15, 
1990, 19:10555 (R;US) 

Comparative toxicity of strontium-90 and radium-226 in beagle 
dogs: Report of second year, December 16, 1990—December 
15, 1991, 19:10556 (R;US) 

Gamma & beta-gamma storm water monitor operability, 
19:8385 (R;US) 

STRONTIUM ISOTOPES 

See also STRONTIUM 90 

Extension of the Tz = —3/2, A = 4n + 1 series of beta-delayed 
proton emitters to Se and 7°Sr, and low energy beta- 
delayed proton emission from the T, = —3/2, A = 4n + 3 
nucleus *°Al, 19:10816 (R;US) 

STRONTIUM OXIDES 

Controlled microstructure formation by rapid solidification and 

subsequent oxidation of the metallic precursor alloy Y-Ba-Cu 


to Y;BazCu307_, in a continuous process: Final report, 
19:9731 (R;DE;In German) 


review, September—October 1993, 
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Influence of doping on the electronic structure of (La, Sr)2CuO,, 
19:9752 (R;US) 

Monocrystal growing and characterization of high-T. supercon- 
ductors, 19:9733 (R;DE;In German) 

On the nature of striae in strontium barium niobate, 19:9727 
(R;US) 

Studies on the perovskite cathode for the molten carbonate fuel 
cell, 19:9441 (RA;US) 

STRONTIUM TITANATES 

Atomic-scale structure and chemistry of interfaces by Z-contrast 
imaging and electron energy loss spectroscopy in the STEM, 
19:9809 (R;US) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STYRENE POLYMERS 

See POLYSTYRENE 
SUBBITUMINOUS COAL 

Production of mild gasification coproducts project: Quarterly 
technical progress report, [July 1, 1993-September 30, 1993], 
19:8005 (R;US) 

SUBCRITICAL ASSEMBLIES 

Design schemes of blanket for actinides transmutation, 19:8319 
(IA;CH) 

Linac-driven plutonium breeder target-blanket physical parame- 
ters, 19:8318 (IA;CH) 

SUBMARINES 

The Canadian Defence Department's fuel cell centred subma- 
rine Air Independent Propulsion (AIP) development program, 
19:9402 (RA;US) 

Twenty-five years before Chernobyl, 19:8770 (RA;XE) 

SUBSURFACE STRUCTURES 
Program of experiments for the operating phase of the Under- 
ground Research Laboratory, 19:8381 (R;CA) 
SUBURBS 
See URBAN AREAS 
SUCCINIC ACID 

Recovery of carboxylic acids at pH greater than pKa, 19:8519 

(R;US) 
SULFATES 
Grand Junction Projects Office site environmental report for cal- 
endar year 1992, 19:8394 (R;US) 
SULFIDES 

See also CADMIUM SULFIDES 
CALCIUM SULFIDES 
CARBON SULFIDES 
HYDROGEN SULFIDES 
LEAD SULFIDES 
LITHIUM SULFIDES 
MOLYBDENUM SULFIDES 
TITANIUM SULFIDES 

Field testing of sulphide electrodes, 19:9808 (R;IN) 

Studies of high temperature ternary phases in mixed-metal-rich 
early transition metal sulfide and phosphide systems, 19:9736 
(R;US) 

SULFONIC ACIDS 
Electrochemical properties of perfluoroalkanedisulfonic acids 
relevant to fuel cell technology, 19:9335 (RA;US) 
SULFOX PROCESS 
See DESULFURIZATION 
SULFUR 

Biological conversion of synthesis gas: 
conditions/scale-up, 19:8505 (R;US) 

Catalysts for the reduction of sulfur dioxide to elemental sulfur, 
19:8700 (RA;US) 

Development of enhanced sulfur rejection processes, 19:7976 
(RA;US) 

Interaction of carbon and sulfur on metal catalysts: Progress re- 
port, 19:9856 (R;US) 

Interaction of carbon and sulfur on metal catalysts: Technical 
progress report, 19:9857 (R;US) 


Limiting 





Low-quality natural gas sulfur removal/recovery, 19:8158 (R;US) 

Resource characterization and residuals remediation: Task 1.0: 
Semi-annual report, March 1—June 30, 1993, 19:8076 (R;US) 

Sulfur dioxide removal and recovery by a membrane process, 
19:8719 (RA;US) 

VHF EPR analysis of organic sulfur in coal, 19:7969 (RA;US) 


SULFUR CARBIDES 
See CARBON SULFIDES 


SULFUR COMPLEXES 
Model studies in hydrocarbon oxidation: Progress report, April 
1—November 31, 1993, 19:9863 (R;US) 


SULFUR DIOXIDE 
Air Pollution Control 

A novel carbon-based process for flue gas cleanup, 19:8690 
(RA;US) 

Advanced in-duct sorbent injection process for SO, control, 
19:8696 (RA;US) 

An integrated emissions control system for small-scale CWS 
furnaces, 19:8697 (RA;US) 

Catalysts for the reduction of sulfur dioxide to elemental sulfur, 
19:8700 (RA;US) 

Combustion 2000: 
19:8685 (RA:US) 

Concept selection for advanced low-emission coal fired boiler, 
19:8682 (RA;US) 

Conceptual design for fluidized bed copper oxide process, 
19:8689 (RA;US) 

Control of coal combustion SOz and NO, emissions by in-boiler 
injection of CMA: Fourth quarterly project status report, 1 July 
1993-30 September 1993, 19:8732 (R;US) 

Development of a flue gas desulfurization process using a novel 
regenerative HBr system, 19:8711 (RA;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers, 19:8698 (RA;US) 

Development of the integrated environmental control model, 
19:8695 (RA;US) 

Emissions R&D at GE/CRD coal-fueled diesel: Technology de- 
velopment methods for SO2 and NO, removal from coal 
diesel exhaust, 19:9614 (R;US) 

Engineering development of an advanced coal-fired low- 
emission boiler system, 19:8683 (RA;US) 

Experimental artifacts encountered in studies of SO2/NO, re- 
moval at duct injection conditions, 19:8716 (RA;US) 

High-efficiency SO2 removal testing, 19:8694 (RA;US) 

Hollow fiber contactors for simultaneous SO,/NO, removal, 
19:8691 (RA;US) 

IGR combined NO,/SO, control technology, 19:8692 (RA;US) 

Integrated Dry NO,/SO,2 Emissions Control System baseline 
SNCR test report, February 4—March 6, 1992, 19:8729 (R;US) 

Low temperature sulfur dioxide removal with solid sorbents in a 
fluidized bed absorber, 19:8717 (RA;US) 

Microbial reduction of sulfur dioxide and nitric oxide, 19:8708 
(RA;US) 

Modeling of NO removal by EDTA solutions, 19:8715 (RA;US) 

NOXSO's NO, recycle tests on a cyclone furnace, 19:8688 
(RA;US) 

Overview of recent research activities at EPRI’s high sulfur test 
center, 19:8693 (RA;US) 

Proof-of concept testing of the advanced NOXSO flue gas 
cleanup process: Final report, 19:8726 (R;US) 

Proof-of-concept pilot test of the NOXSO flue gas treatment pro- 
cess, 19:8687 (RA;US) 

Second annual clean coal technology conference: Proceedings: 
Volume 1, 19:7978 (R;US) 

Sulfur dioxide removal and recovery by a membrane process, 
19:8719 (RA;US) 

Tung flue gas desulfurization pilot plant, 19:8686 (RA;US) 


Burning coal in the twenty-first century, 


Atmospheric Chemistry 


Cloud studies seen from a physical chemist's perspective, 
19:10264 (R;US) 


SUPERCONDUCTING FILMS 


Denitrification 

Microbial reduction of SO2 and NO, as a means of by-product 
recovery/disposal from regenerable processes for the desul- 
furization of flue gas: Technical progress report, March 11, 
1993—June 11, 1993, 19:8067 (R;US) 

Emission 

CFBC evaluation of fuels processed from Illinois coals: Final 
technical report, September 1, 1991—-August 31, 1992, 
19:8098 (R;US) 

Concentration system performance degradation in the aftermath 
of Mount Pinatubo, 19:10278 (R;US) 

Time-dependent behavior of Mount Pinatubo aerosol, 19:10277 
(R;US) 

Environmental impacts 

Concentration system performance degradation in the aftermath 

of Mount Pinatubo, 19:10278 (R;US) 
Flue Gas 

Reduction of N2O from CFB combustion with afterburning of 
gas: Influence of sulphur capture and modelling of the chemi- 
cal reactions, 19:8105 (R;DK) 

Fluidized-Bed Combustion 

Reduction of N2O from CFB combustion with afterburning of 
gas: Influence of sulphur capture and modelling of the chemi- 
cal reactions, 19:8105 (R;DK) 

Measuring Methods 

Control investigation of methods of emission estimation, 

19:10314 (R;DK;In Danish) 
Oxidation 

A novel carbon-based process for flue-gas cleanup: Final re- 

port, 19:8730 (R;US) 
Reduction 

Catalysts for the reduction of sulfur dioxide to elemental sulfur, 

19:8700 (RA;US) 
Removal 

Simultaneous SO2/NO, removal in spray-dry scrubbing. Devel- 
opment of proces chemistry by application of Ca(OH), ZnO, 
MgO and NaAlOz, 19:8736 (R;SE) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

Combustion 2000 - low-emission boiler systems project Phase | 
- ABB's concept development, 19:8681 (RA;US) 

Development of a high-performance coal-fired power generating 
system with a pyrolysis gas and char-fired high temperature 
furnace, 19:8684 (RA;US) 

Travel to India for International Development (USAID) Advanced 
Energy Resources Development Project: Foreign trip report, 
January 26, 1992—February 13, 1992, 19:8720 (R;US) 

SULFUR SULFIDES 

See SULFUR 

SULFURIC ACID 
Sulfur dioxide removal and recovery by a membrane process, 
19:8719 (RA;US) 

SUPER HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 
SUPERALLOYS 

See HEAT RESISTING ALLOYS 
SUPERCONDUCTING CAVITY RESONATORS 

Report on first TESLA window assembly test, 19:10100 (R;US) 
SUPERCONDUCTING COILS 

Travel to Switzerland to discuss the design of the ITER long- 
length quench experiment: Foreign trip report, November 
14-21, 1993, 19:11239 (R;US) 

SUPERCONDUCTING FILMS 

Analysis of YBaCuO film growth process by average energy ion 
scattering method, 19:10955 (IA;RU;In Russian) 

New superconductors. Pt. B: Conductor development. Final re- 
port, 19:9729 (R;DE;In German) 

Research on the atomic layer-by-layer growth of high- 
temperature superconductor thin films at the Institute of 
Scientific and Industrial Research, Japan: Foreign trip report, 
October 6, 1992—April 8, 1993, 19:11037 (R;US) 
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SUPERCONDUCTING FILMS 


Resonance measurements for determination of the surface resis- 
tance of high-T, superconductors, 19:9732 (1;DE;In German) 

Study of thin film structure changing under annealing by 
backscattering method, 19:10956 (IA;RU;In Russian) 

Superconductive articles including cerium oxide layer, 19:11038 
(PA;US) 

SUPERCONDUCTING JUNCTIONS 

Picosecond response of the quasiparticle current in supercon- 

ducting tunnel junctions, 19:11036 (R;US) 
SUPERCONDUCTING MAGNETIC ENERGY STORAGE 

Battery energy storage and superconducting magnetic energy 
storage for utility applications: A qualitative analysis, 19:9173 
(R;US) 

SUPERCONDUCTING MAGNETS 

A magnetically coupled quench detector for superconducting 
magnets, 19:10102 (R;US) 

Calculation of the pressure rise in the cooling tube of a two- 
phase cooling system during a quench of an indirectly cooled 
superconducting magnet, 19:10141 (R;US) 

Estimating the cost of large superconducting thin solenoid mag- 
nets, 19:10125 (R;US) 

Evaluation of superconducting wiggler designs and free-electron 
laser support: Final report, 19:11029 (R;US) 

Quench Detection and Instrumentation for the Tokamak Physics 
Experiment magnets, 19:11292 (R;US) 

Superconducting final quadrupole for linear collider, 19:10112 
(IA;RU;In Russian) 

The g-2 storage ring superconducting magnet system, 19:10140 
(R;US) 

Thermal and structural performance of a single tube support 
post for the Superconducting Super Collider dipole magnet 
cryostat, 19:10097 (R;US) 

Various magnet options for Delta launched version of ASTRO- 
MAG, 19:11035 (R;US) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 

See SQUID DEVICES 

SUPERCONDUCTING SUPER COLLIDER 

A bipolar analog front-end integrated circuit for the SDC silicon 
tracker, 19:10189 (R;US) 

Fabrication of a prototype dipole for the SSC Low Energy 
Booster, 19:10126 (R;US) 

Magnetic characteristics and measurements of filamentary Nb-Ti 
wire for the Superconducting Super Collider, 19:10091 (R;US) 

Nuclear reaction analysis of hydrogen in SSC beam pipe materi- 
als, 19:10086 (R;US) 

SUPERCONDUCTING WIRES 

Magnetic characteristics and measurements of filamentary Nb-Ti 
wire for the Superconducting Super Collider, 19:10091 (R;US) 

New superconductors. Pt. B: Conductor development. Final re- 
port, 19:9729 (R;DE;In German) 

SUPERCONDUCTORS 

See also HIGH-TC SUPERCONDUCTORS 

Calculating the J, B, T surface for commercial niobium tin con- 
ductors using a reduced state model, 19:11034 (R;US) 

Computing at the leading edge: Research in the energy sci- 
ences, 19:11382 (R;US) 

Prospects for utilization of superconductors in the power indus- 
try, 19:9171 (RA;IL) 

SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL STATE 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, July 1, 1993—September 30, 1993, 
19:8018 (R;US) 

SUPERFUND 

See US SUPERFUND 
SUPERHEAVY ELEMENTS 

See TRANS 104 ELEMENTS 
SUPERSONIC FLOW 

A review and development of correlations for base pressure and 
base heating in supersonic flow, 19:9956 (R;US) 

SUPERSYMMETRIC PARTICLES 
See SPARTICLES 
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SUPERSYMMETRY 

Electroweak symmetry breaking through supersymmetry break- 
ing, 19:10668 (R;FR) 

Operator analysis for quark and lepton masses in SO(10), 
19:10686 (R;US) 

Supersymmetry: perspectives for VLEPP, 19:10675 (IA;RU) 

SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 

SUPPORTS 

See also FUEL RACKS 

Summary of FEA calculations of STAR support rings, 19:10085 
(R;US) 

Thermal and structural performance of a single tube support 
post for the Superconducting Super Collider dipole magnet 
cryostat, 19:10097 (R;US) 

SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE CONTAMINATION 
Study and construction of an air proportional counter for superfi- 
cial alpha contamination, 19:10171 (I;BR;In Portuguese) 
SURFACE WATERS 
See also PONDS 
SEAS 
STREAMS 

Comprehensive Baseline Environmental Audit of the Inhalation 
Toxicology Research Institute, Albuquerque, New Mexico, 
19:10337 (R;US) 

Grand Junction Projects Office site environmental report for cal- 
endar year 1992, 19:8394 (R;US) 

Monticello Mill Tailings Site environmental report for calendar 
year 1992, 19:8393 (R;US) 

Second report on the Oak Ridge Y-12 Plant Biological Monitor- 
ing and Abatement Program for East Fork Poplar Creek, 
19:8387 (R;US) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

Decontamination by cleaning with fluorocarbon surfactant solu- 
tions, 19:9952 (R;US) 

Modification of metallic surfaces by positive ion bombardment., 
19:10105 (IA;MX;In Spanish) 

Photoelectron diffraction and holography: Present status and fu- 
ture prospects, 19:9831 (R;US) 

Photoelectron diffraction and holography: Some new directions, 
19:9830 (R;US) 

SURFACTANTS 

Decontamination by cleaning with fluorocarbon surfactant solu- 

tions, 19:9952 (R;US) 
SURPLUS NUCLEAR FACILITIES 
Westinghouse Hanford Company risk management strategy for 
retired surplus facilities, 19:9159 (R;US) 

SURVEILLANCE (MEDICAL) 

See MEDICAL SURVEILLANCE 
SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 

See RADIATION MONITORING 
SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
SWEAT GLANDS 

See SKIN 
SWEDEN 

Coal-93, 19:9281 (R;SE;In Swedish) 

Concentrations and total loads of reduced nitrogen compounds 
around Ryssberget in Blekinge and Kristianstad County, 
19:10302 (R;SE;In Swedish) 

Concentrations of sulfur dioxide, soot and nitrogen dioxide in 
Swedish urban areas during the winter of 1990-1991, 
19:10301 (R;SE;In Swedish) 

District heating: Report of the International Committee on the 
evaluation of Swedish research in the field of district heating, 
19:9244 (R;SE) 

Evaluation of Swedish energy policy 1975-1993: A compilation, 
19:9182 (R;SE;in Swedish) 





Evaluation of swedish energy policy: An annotated bibliography, 
19:9256 (R;SE;ln Swedish) 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 1: Direct 
model output, 19:10274 (R;DK) 

Greenhouse induced climate change in the Nordic countries as 
simulated with the Hamburg climate model. Part 2: Statistical 
interpretation, 19:10275 (R;DK) 

Nuclear power industry - activity discharges - occupational ex- 
posures. 1992, 19:10602 (R;SE;in Swedish) 

Research programs 1993/94, 19:11325 (R;SE;iIn Swedish) 

SSI's review of SKBs research program 1992, 19:11323 (R;SE) 

The legal aspects on the environmental impact assessment of 
nuclear facilities, 19:11403 (R;SE;iIn Swedish) 

SWINE 
Transfer of radiosilver (Ag-110m) in the food chain, 19:10372 
(IA;DE;in German) 
SWIRL FLOW 
See VORTEX FLOW 
SYMMETRY BREAKING 

Electroweak symmetry breaking through supersymmetry break- 

ing, 19:10668 (R;FR) 
SYNCHROTRON RADIATION 
Speciation of uranium after microbial action by XANES and 
XPS, 19:10146 (R;US) 
SYNCHROTRON RADIATION SOURCES 
See also ADVANCED PHOTON SOURCE 
NSLS 

Travel to Japan to visit the Photon Factory at the National Labo- 

ratory for High Energy Physics and attend Workshop on Area 


Detectors: Foreign trip report, November 19-27, 1993, 
19:10089 (R;US) 


SYNTHESIS GAS 
Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report: July 1, 1993— 
September 30, 1993, 19:8501 (R;US) 
Biological conversion of synthesis gas: 
conditions/scale-up, 19:8505 (R;US) 
High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, July 
1, 1993-September 30, 1993, 19:8019 (R;US) 
Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 11, April 
1, 1993—June 30, 1993, 19:8040 (R;US) 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
Cost-effectiveness of controlling emissions for various 
alternative-fuel vehicle types, with vehicle and fuel price sub- 
sidies estimated on the basis of monetary values of emission 
reductions, 19:9611 (R;US) 
Forecast for biofuel trade in Europe: The Swedish market in 
2000, 19:8547 (R;SE) 
Proceedings of the 1993 Windsor Workshop on Alternative Fu- 
els, 19:9612 (R;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEM FAILURE ANALYSIS 
See also FAILURE MODE ANALYSIS 
PC-PRAISE: Piping Reliability Analysis Including Seismic 
Events, 19:11347 (CM;US) 
SYSTEMS ANALYSIS 
See also SYSTEM FAILURE ANALYSIS 
Department for Applied Systems Analysis. Concluding report 
about research and development work 1992, 19:11305 
(1;DE;In German) 


Limiting 


T 


T-10 TOKAMAK 


Space-time tomography problem for plasma diagnostics, 
19:11099 (RA;XA) 

Spatial-temporal measurements of plasma parameters by heavy 
ion beam probe on T-10 tokamak, 19:11092 (RA;XA) 


TARGETS 


TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Adiabatic calorimetry (RSST and VSP) tests with sodium ac- 
etate, 19:8422 (R;US) 
CPAC moisture study: Phase 1 report on the study of optical 
spectra calibration for moisture, 19:8360 (R;US) 
Estimation of heat load in waste tanks using average vapor 
space temperatures, 19:8423 (R;US) 
Ferrocyanide safety program: Heat load and thermal character- 
istics determination for selected tanks, 19:8354 (R;US) 
High-heat tank safety issue resolution program pian: Revision 
1, 19:8420 (R;US) 
Radiolytic gas generation in salt cake technical task plan, 
19:8369 (R;US) 
Travel to Italy to participate in the 2nd TAME Meeting: Foreign 
trip report, October 6, 1993—October 15, 1993, 19:8220 (R;US) 
[Metallurgical investigations of waste tank leakage at Savannah 
River Plant, January 1961-1963], 19:8344 (R;US) 
TANTALUM 
Influence of tungsten alloying additions on the mechanical prop- 
erties and texture of tantalum, 19:9706 (R;US) 
TANTALUM 181 TARGET 
Production cross sections and momentum distributions of the 
projectile fragments of a 500 MeV/u ®°Kr beam, 19:10836 
(R;DE;in German) 
TANTALUM ALLOYS 
Nature of dissolution of binary tantalum-titanium alloys by 
molten plutonium, 19:9707 (R;US) 
TANTALUM CARBIDES 
Performance of CVD and CVR coated carbon-carbon in high 
temperature hydrogen, 19:8977 (R;US) 
Performance of CVR coatings for PBR fuels, 19:8976 (R;US) 
TANZANIA 
Standardized small diesel power plants for rural electrification in 
Tanzania, 19:8739 (R;SE) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also ALUMINIUM 27 TARGET 
ARGON 40 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CARBON 14 TARGET 
COBALT 59 TARGET 
COPPER 63 TARGET 
DEUTERIUM TARGET 
DYSPROSIUM 163 TARGET 
EINSTEINIUM 254 TARGET 
ERBIUM 166 TARGET 
GOLD 197 TARGET 
HAFNIUM 179 TARGET 
HELIUM 3 TARGET 
HOLMIUM 165 TARGET 
HYDROGEN 1 TARGET 
LEAD 207 TARGET 
LEAD 208 TARGET 
LITHIUM 7 TARGET 
NICKEL 56 TARGET 
NICKEL 62 TARGET 
NIOBIUM 93 TARGET 
NITROGEN 14 TARGET 
OXYGEN 16 TARGET 
SILICON 28 TARGET 
TANTALUM 181 TARGET 
TERBIUM 159 TARGET 
TIN 112 TARGET 
TIN 116 TARGET 
TIN 124 TARGET 
TRITIUM TARGET 
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TARGETS 


URANIUM 233 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
VANADIUM 51 TARGET 
ZINC 68 TARGET 
ZIRCONIUM 90 TARGET 
Calorimetric measurements and investigation of the reaction ve- 
locities distribution of medium-energy protons bombarding 
targets, 19:10642 (IA;CH) 
New concept of a power energy prospective development, 
19:9112 (IA;CH) 
TAU LEPTONS 
See TAU PARTICLES 


TAU PARTICLES 

A new method for the measurement of the 7 polarization. Appli- 
cation to the +—a,v, channel in the ALEPH experiment, 
19:10751 (R;FR;In French) 

TAUONS 
See TAU PARTICLES 
TEARING INSTABILITY 

Non-linear self-reinforced growth of tearing modes with multiple 

rational surfaces, 19:11071 (R;FR) 
TECHNETIUM 99 

Characterization of technetium-99 complexes with mercap- 
toacetyl peptides (MAG3, MAG2, MAG,), 19:9908 (IA;DE) 

Complex formation of technetium with the methyl esters of 
MAGz2 and MAG,, 19:9910 (IA;DE) 

HPLC separation of pentavalent isomeric technetium-99m- 
complexes of dimercaptosuccinic acid and their behaviour 
under various conditions, 19:9899 (IA;DE) 

Paducah Gaseous Diffusion Plant proposed pilot pump-and- 
treat project: Final report, 19:8415 (R;US) 

TECHNETIUM COMPLEXES 

A route to alkylammonium substituted Re(V) and Tc(V) com- 
plexes, 19:9907 (IA;DE) 

Characterization of technetium-99 complexes with mercap- 
toacetyl peptides (MAG3, MAG2, MAG,), 19:9909 (IA;DE) 

Complex formation of technetium with the methyl esters of 
MAGz2 and MAG,, 19:9910 (IA;DE) 

Synthesis and characterization of neutral technetium(IIl) com- 
plexes with the tripodal ligand tris(2-mercaptoethyl)amine, 
19:9906 (IA;DE) 

Technetium complexes with thioether ligands. Pt. 2: Synthesis 
and structural characterization of neutral oxotechnetium(V) 
complexes with dithioethers, 19:9903 (IA;DE) 

Technetium complexes with thioether ligands. Pt. 3: Synthesis 
and structural characterization of cationic technetium com- 
plexes with thiacrown ethers, 19:9904 (IA;DE) 

Technetium complexes with thioether ligands. Pt. 4: Cationic 
Te(Ill) complexes with tetradentate thioethers and monoden- 
tate thiols: Preparation and preliminary biological evaluation, 
19:9905 (IA:DE) 

TECHNOLOGY TRANSFER 

DOE New Technology: Sharing New Frontiers, April 1, 1993- 

September 30, 1993, 19:9221 (R;US) 
TECHNOLOGY UTILIZATION 

Problems in the communication of technological risks, 19:9190 

(R;DE;in German) 
TELLURIUM 

Thermodynamic behaviour of tellurium at high temperatures, 

19:9851 (R;CA) 
TELLURIUM COMPLEXES 
Model studies in hydrocarbon oxidation: Progress report, April 
1—November 31, 1993, 19:9863 (R;US) 

TELOPHASE 

See MITOSIS 
TEM (MICROSCOPY) 

See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (TRANSITION) 

See TRANSITION TEMPERATURE 
TEMPERATURE MEASUREMENT 

Sensors R and D for energy efficiency in industry, 19:9537 (1;GB) 
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TEMPERATURE MONITORING 

CANDU reactor channel temperature measurement problems 
and solutions at the Pickering nuclear generating station, 
19:9055 (IA;CA) 

TENSIOMETERS 

Development and use of an apparatus to measure the dynamic 

surface properties of coal-water slurry fuels, 19:8044 (RA;US) 
TERBIUM 159 TARGET 

Some recent results of studies of asymmetrical heavy-ion reac- 
tions with the KX-ray method, 19:10873 (IA;RU;In Russian, 
English) 

TERPENES 
Non-aqueous cleaning solvent substitution, 19:10308 (R;US) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 

See also TRITIUM SYSTEMS TEST ASSEMBLY 

Environmental audit of the Laboratory for Energy-Related 
Health Research (LEHR), 19:10338 (R;US) 

Power systems development facility: Quarterly technical 
progress report, July 1-September 30, 1993, 19:8723 (R;US) 

TEST FAST BREEDER REACTOR KALPAKKAM 

See KALPAKKAM LMFBR REACTOR 

TEVATRON 
See FERMILAB TEVATRON 
TEXACO GASIFICATION PROCESS 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Volume 2, Evalua- 
tion of zinc loss from zinc titanate sorbents during hot gas 
desulfurization: Final report, October 1, 1987—October 31, 
1993, 19:7997 (R;US) 

Integration and testing of hot desulfurization and entrained-flow 
gasification for power generation systems: Volume 1, Final 
report, September 1987—October 1993, 19:7996 (R;US) 

Long-term testing of the zinc titanate for desulfurization of hot 
coal gas in a fluidized-bed reactor, 19:8010 (R;US) 

TEXAS EXPERIMENTAL TOKAMAK 

See TEXT DEVICES 

TEXT DEVICES 

Development of a 2 MeV heavy ion beam probe for TEXT, 
19:11091 (RA;XA) 

Edge fluctuations in the ATF torsatron, 19:11146 (IA;XA) 

Plasma confinement theory and transport simulation: Technical 
progress report, May 1, 1991—April 30, 1994, 19:11053 (R;US) 

Status of text bolometry, 19:11114 (RA;XA) 

TEXTILE INDUSTRY 
Energy conservation in the dry-cleaning industry, 19:9571 (R;GB) 
TEXTILES 

X-ray fluorescence analysis of burial-degraded textiles, 19:9838 

(IA;DK) 
TEXTOR TOKAMAK 
Profile reconstruction of high spatial and temporal resolution 
from imperfect chordal data, 19:11101 (RA;XA) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

Reconstruction of ECE and x-ray signals on TFTR, 19:11104 
(RA;XA) 

Visible charge exchange recombination spectroscopy on TFTR, 
19:11088 (RA;XA) 

THERMAL ANALYSIS 

SFHA: Spent Fuel Heating Analysis, 19:11349 (CM;US) 
THERMAL DECOMPOSITION 

See PYROLYSIS 
THERMAL EFFLUENTS 

L-Lake zooplankton: L-Lake/Steel Creek Biological Monitoring 
Program, November 1985—December 1991, 19:9080 (R;US) 

Steel Creek fish, L-Lake/Steel Creek Biological Monitoring Pro- 
gram, January 1986—December 1991, 19:9081 (R;US) 





Steel Creek water quality: L-Lake/Steel Creek Biological Moni- 
toring Program, November 1985-December 1991, 19:9082 
(R;US) 

THERMAL ENERGY STORAGE EQUIPMENT 

Travel to the Netherlands and Germany to attend meetings on 
industrial heat pumps, thermal storage, and industrial process 
integration: Foreign trip report, September 27—October 6, 
1993, 19:9589 (R;US) 

THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL FATIGUE 

Simplified elastoplastic methods of analysing fatigue in notches, 

19:8970 (R;XE) 
THERMAL INSULATION 
Design of a variable-conductance vacuum insulation, 19:9948 
(R;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL REACTORS 
See also BWR TYPE REACTORS 
CANDU TYPE REACTORS 
CHERNOBYLSK-4 REACTOR 
CHINON-3 REACTOR 
CIRENE REACTOR 
G-2 REACTOR 
HFBR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
THTR-300 REACTOR 
TRIGA-2-DALAT REACTOR 
WWR-SM ROSSENDORF REACTOR 
WINDSCALE PRODUCTION REACTORS 

Determination of critical loadings of the uniform UO2-ZrH, 39 
and UOz2-H20 critical systems with 21% and 36% enriched 
235) fuel, 19:9039 (IA;RU;in Russian) 

THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 

Thermionic energy conversion heat - electric power, 19:9300 

(R;SE;In Swedish) 
THERMIONIC DIODES 
Investigations of large area electron beam diodes for excimer 
lasers: Final report, 19:10122 (R;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMIONIC REACTOR EXPERIMENT (TREX) 
See THERMIONIC REACTORS 
THERMIONIC REACTORS 

The TOPAZ Il space reactor response under accident condi- 

tions, 19:9149 (R;US) 
THERMODYNAMIC CYCLES 

Engineering development of advanced coal-fired low emission 

boiler systems, 19:8676 (R;US) 
THERMODYNAMICS 

Absorption heat cycles. An experimental and theoretical study, 
19:10010 (R;SE) 

Natural convection in a non insulated horizontal pipe, 19:8757 
(R;FR) 

THERMOLUMINESCENT DOSEMETERS 

The assessment of personal dose due to external radiation, 

19:10533 (RA;AU) 
THERMOMETERS 

CANDU reactor channel temperature measurement problems 
and solutions at the Pickering nuclear generating station, 
19:9055 (IA;CA) 

THERMONUCLEAR FUELS 

Computer aided accountancy for tritium handling systems, 
19:11280 (R;DE) 

Equilibrium ignition for ICF capsules, 19:11283 (R;US) 

Fusion research today, 19:11265 (IA;CA) 

THERMONUCLEAR POWER PLANTS 

Critical safety issues in the design of fusion power facilities, 

19:11270 (IA;CA) 


THROUGHFALL 


THERMONUCLEAR REACTIONS 
See also MUON-CATALYZED FUSION 
The potential in Canada for fusion by polarized nuclei, 19:11206 
(IA;CA) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
CATHENA model of a shield circuit for ITER (v.1), 19:11232 
(R;CA) 
ITER cooling systems: Options study, 19:11231 (R;CA) 
THERMONUCLEAR REACTOR MATERIALS 
Advanced materials - the key to attractive magnetic fusion 
power reactors, 19:11273 (RA;JP) 
Analysis of beam-on-target interaction in a neutron-source test 
facility, 19:11226 (R;US) 
Annual report of the Association CEA/EURATOM 1992, 
19:11228 (R;FR) 
Fusion reactor materials semiannual progress report for the pe- 
riod ending March 31, 1998, 19:11236 (R;US) 
intercomparison of theoretical calculations of important activation 
cross sections for fusion reactor technology, 19:11282 (R;US) 
Irradiation-induced structure and property changes in tokamak 
plasma-facing, carbon-carbon composites, 19:11235 (R;US) 
Neutronics of a D-Li neutron source: An overview, 19:11225 
(R;US) 
THERMONUCLEAR REACTORS 
See also LASER FUSION REACTORS 
STELLARATOR TYPE REACTORS 
Conference summaries, 19:8910 (I;CA) 
Fusion research today, 19:11265 (IA;CA) 
Stellarator reactor optimization, 19:11204 (RA;XA) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THIN FILMS 
A new technique of measuring trace absorption of optical thin 
films, 19:10207 (R;IN) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 


THIOBACILLUS FERROXIDANS 
Molecular characterization of bacterial respiration on minerals: 
Progress report, June 1992—November, 1993, 19:10447 
(R;US) 
THIOETHERS 
See SULFIDES 


THIRD-HARMONIC GENERATION 

See HARMONIC GENERATION 

THORIUM 

Energy dispersive X-ray fluorescence (EDXRF) spectrometry for 
uranium and thorium estimations in Thorex process solutions, 
19:9807 (R;IN) 

THORIUM 230 

Monticello Mill Tailings Site environmental report for calendar 
year 1992, 19:8393 (R;US) 

Surface and subsurface cleanup protocol for radionuclides, 
Gunnison, Colorado, UMTRA project processing site: Final: 
Revision 2, 19:10336 (R;US) 

THORIUM 232 
Radiological re-survey results at 130 West Central Avenue, 
Maywood, New Jersey (MJ029), 19:8383 (R;US) 
THORIUM ISOTOPES 
See also THORIUM 230 
THORIUM 232 

Measurement of charge radii and electromagnetic moments of 
heavy nuclei by laser spectroscopy methods, 19:10790 
(IA;RU;In Russian, English) 

THORIUM-HOCHTEMPERATUR PROTOTYPE REACTOR 

See THTR-300 REACTOR 

THREE MILE ISLAND-2 REACTOR 

A review of source term and dose estimation for the TMI-2 reac- 

tor accident, 19:8769 (RA;XE) 
THROUGHFALL 

Analysis of the element content of rain water dropping from the top 

of spruces in a damaged forest, 19:10611 (R;DE;In German) 
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THTR-300 REACTOR 


THTR-300 REACTOR 
Monitoring - operating parameters - turbine - transient behav- 
iour: Module: Operating parameters steam turbine, 19:8832 
(R;DE;In German) 
THYLOX PROCESS 
See DESULFURIZATION 
TIGHT SANDS 
See SANDSTONES 
TIME PROJECTION CHAMBERS 
Deexcitation processes in nuclear reactions: The study of hot 
hadronic matter: Annual progress report, 19:10830 (R;US) 
TIME-OF-FLIGHT METHOD 
Three dimensional PET reconstruction with time-of-flight mea- 
surement, 19:10460 (R;FR;In French) 
TIME-SERIES ANALYSIS 
Exploring phase space concepts in the forecasting of time se- 
ries with artificial neural networks, 19:11376 (R;US) 
Process fault detection and nonlinear time series analysis for 
anomaly detection in safeguards, 19:8192 (R;US) 
Research activities of Martin C. Casdagli at SFI September 
1989-May 1991, 19:11355 (R;US) 
TIN 
A chemically selective laser ion source for the on-line isotope 
separation, 19:10104 (R;DE;In German) 
TIN 112 TARGET 
Investigation of gamma-radiation in heavy ion reactions, 
19:10860 (IA;RU;in Russian, English) 
TIN 116 TARGET 
Nuclear chemistry progress report, 19:10829 (R;US) 
TIN 124 TARGET 
Nuclear chemistry progress report, 19:10829 (R;US) 
TIN ALLOYS 
See also ALLOY-ZR98SN-4 
Rotator phases in narrow-gap semiconductors, 19:9635 (R;US) 
TIN COMPOUNDS 
See also TIN OXIDES 
Speciation of triphenyltin compounds using Moessbauer spec- 
troscopy: Final report, 19:10425 (R;US) 
TIN OXIDES 
Influence of surface defects and local structure on oxygenate re- 
action pathways over metal oxide surfaces: Progress report, 
August 1992—July 1993, 19:9860 (R;US) 
TIRES 
Monitoring and promotion of pyrolysis plant, 19:8513 (IA;GB) 
Thermochemical processing of biofuels workshop questions and 
discussion following afternoon session, 19:8514 (IA;GB) 
TISSUES 
Assessment of isoeffective distribution of absorbed energy of 
fast neutrons during therapeutic irradiation of patients, 
19:10474 (IA;RU;In Russian) 
TITANATES 
See also PZT 
STRONTIUM TITANATES 
High-temperature, high-pressure testing of zinc titanate in a 
bench-scale fluidized-bed reactor for 100 cycles, 19:8000 
(R;US) 
TITANIUM 
Development of titanium-iron system heat resisting composite 
material, 19:9692 (IA;RU;In Russian) 
Temperature effect on surface oxidation of titanium, 19:9650 
(IA;AR;In Spanish) 
Titanium and nickel ion sputtering on the reflex discharge de- 
vice, 19:11015 (IA;RU;In Russian) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Creep properties of vanadium-base alloys, 19:9632 (R;US) 
Effect of irradiation damage and helium on the swelling and 
structure of vanadium-base alloys, 19:9633 (R;US) 
Magnetic characteristics and measurements of filamentary Nb-Ti 
wire for the Superconducting Super Collider, 19:10091 (R;US) 
Nature of dissolution of binary tantalum-titanium alloys by 
molten plutonium, 19:9707 (R;US) 
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TITANIUM BASE ALLOYS 
Specific features of radiation damage in titanium alpha-alloys, 
19:9668 (IA;RU;In Russian) 
TITANIUM CARBIDES 
The organometallic chemical vapor deposition of transition 
metal carbides: The use of homoleptic alkyls, 19:9749 (R;US) 
TITANIUM CHLORIDES 
Toxicity evaluation and hazard review Cold Smoke, 19:10615 
(R;US) 
TITANIUM IONS 
Reactions of metal ions and their clusters in the gas phase us- 
ing laser ionization: Fourier transform mass spectrometry: 
Progress report, February 1, 1993—-January 31, 1994, 
19:9858 (R;US) 
TITANIUM OXIDES 
Induced crystallization in CW laser-irradiated sol-gel deposited 
titania films, 19:9741 (R;US) 
Toxicity evaluation and hazard review Cold Smoke, 19:10615 
(R;US) 
TITANIUM SULFIDES 
Staging in layer intercalates: Progress report, 1 June 1988-31 
May 1989, 19:9766 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TNT 
[The Record Alabama Ordance Works Project 9722, Vol. 6], 
19:10238 (R;US) 
TOBACCO 
Application of gamma irradiation for preservation of tobacco 
leaf, 19:10515 (RA;VN;In Vietnamese) 
TOKAMAK DE VARENNES 
See VARENNES TOKAMAK 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
COLUMBIA HIGH-BETA TOKAMAK 
DOUBLET-3 DEVICE 
FT TOKAMAK 
HYBTOK TOKAMAKS 
ITER TOKAMAK 
JET TOKAMAK 
JFT-2M TOKAMAK 
JIPPT-2 DEVICE 
JT-60U TOKAMAK 
PBX DEVICES 
T-10 TOKAMAK 
TEXT DEVICES 
TEXTOR TOKAMAK 
TFTR TOKAMAK 
TORE SUPRA TOKAMAK 
VARENNES TOKAMAK 
WT-3 TOKAMAK 
Charged-Particle Transport Theory 
Plasma confinement theory and transport simulation: Technical 
progress report, May 1, 1991—April 30, 1994, 19:11053 (R;US) 
Current Density 
Magnetic flux reconstruction methods for shaped tokamaks, 
19:11055 (R;US) 
Diffusion 
Superdiffusion: Final report, September 15, 1992—September 
14, 1993, 19:11054 (R;US) 
Ecr Heating 
Two-gigawatt burst-mode operation of the intense microwave 
prototype (IMP) free-electron laser (FEL) for the microwave 
tokamak experiment (MTX), 19:11291 (R;US) 
Evaluation 
The impact of improved physics on commercial tokamak reac- 
tors, 19:11288 (R;US) 
Fabry-Perot Interferometer 
A new detection method used to calibrate Fabry-Perot interfer- 
ometers in the infrared range, 19:11073 (R;FR) 





Fokker-Planck Equation 

Fokker-Planck theory of electron cyclotron assisted startup and 

breakdown in Tokamaks, 19:11065 (R;FR) 
Lower Hybrid Current Drive 

Adjoint optimization scheme for lower hybrid current rampup 
and profile control in Tokamak, 19:11059 (R;FR) 

Radiofrequency power in plasmas, 19:11066 (R;FR) 

Statistical approach to LHCD modeling using the wave kinetic 
equation, 19:11070 (RA;FR) 

Statistical theory of wave propagation and multipass absorption 
for current drive in Tokamaks, 19:11077 (R;FR) 

Use of plasma waves to create in Tokamaks quasi-stationary 
conditions required for controlled fusion, 19:11078 (R;FR;In 
French) 

Magnet Coils 

Optimization of turn position of tokamak inductor, 19:11285 

(R;RU;In Russian) 
Magnetic Islands 

Resonant helical fields in tokamaks, 19:11080 (I;BR;In Por- 

tuguese) 
Magnetic Surfaces 

Magnetic flux reconstruction methods for shaped tokamaks, 

19:11055 (R;US) 
Non-Inductive Current Drive 

Travel to Japan to participate in the Fifth International Toki Con- 
ference on Plasma Physics and Controlled Nuclear Fusion: 
Foreign trip report, November 13-20, 1993, 19:11213 (R;US) 

Numerical Solution 

Computing at the leading edge: Research in the energy sci- 

ences, 19:11382 (R;US) 
Pellet Injection 

Rapid global response of the electron temperature during pellet 

injection on Tore Supra, 19:11072 (R;FR) 
Plasma Diagnostics 

Application of two-dimensional ECE measurements to reactor- 
grade plasma, 19:11085 (RA;XA) 

High speed soft X-ray diagnostic system on MTX, 19:11117 
(RA;XA) 

How to measure magnetic turbulence by Thomson Scattering, 
19:11098 (RA;XA) 

Numerical optimizations of plasma image reconstructions with 
sparse-data computer tomography, 19:11100 (RA;XA) 

One dimensional multipoint Thomson scattering system using a 
high repetition rate Nd: YAG laser and its extension to two or 
three dimensional multipoint measuring system, 19:11086 
(RA;XA) 

Ordinary wave refraction: A new way to measure the poloidal 
field distribution in tokamaks, 19:11116 (RA;XA) 

Profile measurements of electron density and temperature on 
JIPP T-IIU, 19:11084 (RA;XA) 

Time resolved two- and three-dimensional plasma diagnostics: 
A collection of papers presented at the IAEA technical com- 
mittee meeting held in Nagoya, Japan, 19-22 November 
1990, 19:11081 (R;XA) 

Plasma Disruption 

Travel to Russia to perform vacuum ultraviolet spectral mea- 
surements on plasma generators for Tokamak disruption 
simulations: Foreign trip report, August 30-—September 30, 
1993, 19:11056 (R:US) 

Plasma Drift 
Non linear electrostatic turbulence, 19:11058 (R;FR) 
Plasma Heating 

Travel to Japan to participate in the Fifth International Toki Con- 
ference on Plasma Physics and Controlled Nuclear Fusion: 
Foreign trip report, November 13-20, 1993, 19:11213 (R;US) 

Plasma Impurities 

Laser blow-off injection of metal impurities in Tore Supra, 

19:11074 (R;FR) 
Plasma Simulation 

Molecular dynamics simulations of dense plasmas, 19:11210 
(R;US) 

Non linear electrostatic turbulence, 19:11058 (R;FR) 


TOROIDAL PINCH TYPE REACTORS 


Plasma Waves 
Statistical theory of wave propagation and multipass absorption 
for current drive in Tokamaks, 19:11077 (R;FR) 
Runaway Electrons 
Detection system for runaway electrons, 19:11115 (RA;XA) 
Start-Up 
Fokker-Planck theory of electron cyclotron assisted startup and 
breakdown in Tokamaks, 19:11065 (R;FR) 
Statistical Models 
Statistical approach to LHCD modeling using the wave kinetic 
equation, 19:11070 (RA;FR) 
Superconducting Magnets 
Quench Detection and Instrumentation for the Tokamak Physics 
Experiment magnets, 19:11292 (R;US) 
Tearing Instability 
Non-linear self-reinforced growth of tearing modes with multiple 
rational surfaces, 19:11071 (R;FR) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOLUENE 
Design and economic analysis of a process for producing 
bitumen from tar sand by toluene extraction and solvent evap- 
oration: Part A, Final report, June 28, 1989-November 30, 
1991, 19:8174 (R;US) 
TOOLS 
See also CUTTING TOOLS 
Policy statement on maximum acceptable levels of contamina- 
tion on equipment and materials leaving uranium mine 
facilities: Proposed regulatory policy statement, 19:8181 
(R;CA;In English, French) 
TOP PARTICLES 
A search for the top quark decaying to charged Higgs in pp colli- 
sions at ,/s = 1.8 TeV, 19:10720 (R;US) 
Search for the top quark in the electron-electron and electron- 
muon channels at DO, 19:10726 (R;US) 
TOPAZ REACTOR 
TOPAZ Il system description, 19:8983 (R;US) 
TOPOLOGICAL MAPPING 
A monotonicity conjecture for real cubic maps, 19:11357 (R;US) 
TOPSOE-SNPA PROCESS 
See DESULFURIZATION 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
Brazing of the Tore Supra actively cooled Phase Ill Limiter, 
19:11290 (R;US) 
High power ICRF and LHCD experiments on Tore Supra, 
19:11067 (RA;FR) 
Improved confinement in high-li lower hybrid driven steady-state 
plasmas in Tore Supra, 19:11062 (R;FR) 
Lower hybrid enhanced performance in Tore Supra, 19:11068 
(RA;FR) 
Measurement of the parallel distribution function during lower 
hybrid current drive in Tore Supra, 19:11069 (RA;FR) 
Modeling of power deposition in a tokamak. Application to lim- 
iters configurations and the Ergodic Divertor on Tore Supra, 
19:11240 (R;FR;In French) 
Probing neutral density at the plasma edge of Tore Supra with 
CX excited impurity ions, 19:11060 (R;FR) 
Progress report 1991-1992, 19:11227 (R;FR;In French) 
TOROIDAL CONFIGURATION 
Drift wave shear damping annulment due to parametric coupling 
and magnetic field variation, 19:11044 (R;SE) 
Stability analysis of electromagnetic interchange modes in 
toroidal geometry, 19:11043 (R;SE) 
TOROIDAL FIELD DIVERTORS 
Two-dimensional model of current density and temperature in 
the TF coils of the Tokamak de Varennes during long pulse 
operation, 19:11267 (IA;CA) 
TOROIDAL PINCH DEVICES 
Magnetic field fluctuations in the high aspect ratio Extrap T1 re- 
versed field pinch, 19:11222 (R;SE) 
TOROIDAL PINCH TYPE REACTORS 
See TOROIDAL PINCH DEVICES 
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TORSATRON STELLARATORS 


TORSATRON STELLARATORS 
See also ATF TORSATRON 
CHS TORSATRON 
Beam injection Heating 
Efficiency of neutral beam injection in the URAGAN-2M and 
URAGAN-S3M torsatrons, 19:11159 (IA;XA) 
Neutral beam injection experiments in the URAGAN-S torsatron, 
19:11158 (IA;XA) 
Bernstein Mode 
Propagation and absorption of lon Bernstein waves in U-2M tor- 
satron by ray tracing technique, 19:11152 (IA;XA) 
Boundary Layers 
Overview of URAGAN-3M experiment, 19:11243 (IA;XA) 
Charged-Particle Transport 
Peripheral plasma characteristics near LCMS in URAGAN-3M, 
19:11175 (IA;XA) 
Charged-Particle Transport Theory 
Stellarator reactor optimization, 19:11204 (RA;XA) 
Comparative Evaluations 
Neoclassical transport in stellarators - A comparison of conven- 
tional stellarator/torsatrons with the advanced stellarator, 
Wendelstein 7X, 19:11199 (IA;XA) 
Divertors 
Confinement improvement scenario by LHD divertor, 19:11188 
(IA;XA) 
RF heating effects on diverted plasma flows in URAGAN-3M, 
19:11252 (IA;XA) 
Electric Currents 
Dynamic of longitudinal current in the URAGAN-S3 torsatron, 
19:11172 (IA;XA) 
Study of plasma equilibrium currents in the URAGAN-2M tor- 
satron, 19:11169 (IA;XA) 
Energy Balance 
On the particle and energy balance in Uragan-3 torsatron, 
19:11128 (IA;XA) 
Experiment Planning 
Confinement improvement scenario by LHD divertor, 19:11188 
(IA;XA) 
Diagnostics development for the Large Helical Device, 
19:11200 (IA;XA) 
Experimental URAGAN-E6 installation conception, 19:11255 
(IA;XA) 
TJ-| upgrade: A l=1 torsatron for stability studies. Theoretical 
predictions and status of the project, 19:11259 (IA;XA) 
The stellarator modular magnetic systems, 19:11258 (IA;XA) 
URAGAN-4 project, 19:11257 (IA;XA) 
Flute Instability 
MHD equilibrium and stability for URAGAN-2M torsatron, 
19:11168 (IA;XA) 
High-Frequency Heating 
Electron plasma component heating in U-2M torsatron using 
FMSW in the w >> we frequency range, 19:11151 (IA;XA) 
Hydrogen 
Space- and time-resolved measurements of atomic hydrogen 
density in high-temperature plasmas, 19:11090 (RA;XA) 
icr Heating 
ICRF-method for plasma production in large stellarators, 
19:11156 (IA;XA) 
lon plasma component RF heating scenarii in U2-M device us- 
ing ion cyclotron resonance, 19:11153 (IA;XA) 
Plasma RF-production experiments using the antenna integrated 
into the U-3M torsatron helical winding, 19:11155 (IA;XA) 
U-3M peripheral plasma behaviour after switching off RF heat- 
ing pulse, 19:11162 (IA;XA) 
Joints 
Detachable joint and currentfeed influence on the Uragan-4 
magnetic configuration, 19:11244 (IA;XA) 
Magnetic Field Configurations 
Compact circular stellarator magnetic systems, 19:11256 (IA;XA) 
Overview of URAGAN-3M experiment, 19:11243 (IA;XA) 
Magnetic Field Ripples 
Magnetic field perturbations effect on particle motion in Tor- 
satron/Heliotron systems, 19:11139 (IA;XA) 
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Magnetic Islands 
Magnetic island suppression in torsatron, 19:11245 (IA;XA) 
Mhd Equilibrium 
Equilibrium analytical caiculations in the URAGAN-2M torsatron, 
19:11171 (IA;XA) 
MHD equilibrium and stability for URAGAN-2M torsatron, 
19:11168 (IA;XA) 
Study of plasma equilibrium currents in the URAGAN-2M tor- 
satron, 19:11169 (IA;XA) 
Neoclassical Transport Theory 
Neoclassical transport in stellarators - A comparison of conven- 
tional stellarator/torsatrons with the advanced stellarator, 
Wendeistein 7X, 19:11199 (IA;XA) 
On the particle and energy balance in Uragan-3 torsatron, 
19:11128 (IA;XA) 
Physics studies for URAGAN-2M, 19:11173 (IA;XA) 
Variation of the neoclassical transport level in the URAGAN-2M 
torsatron, 19:11121 (IA;XA) 
Orbits 
Magnetic field perturbations effect on particle motion in Tor- 
satror/Heliotron systems, 19:11139 (IA;XA) 
Particle Losses 
On the confinement of fast particles in compact stellarators, 
19:11197 (IA;XA) 
On the particle and energy balance in Uragan-3 torsatron, 
19:11128 (IA;XA) 
Plasma Confinement 
Physics studies for URAGAN-2M, 19:11173 (IA;XA) 
Plasma Diagnostics 
Development of diagnostics for large helical device (LHD), 
19:11082 (RA;XA) 
Diagnostics development for the Large Helical Device, 
19:11200 (IA;XA) 
Heavy ion beam probing optimization in stellarators, 19:11183 
(\A;XA) 
Multichannel far-infrared interferometers for electron density mea- 
surements in the URAGAN-2M torsatron, 19:11182 (IA;XA) 
Time resolved two- and three-dimensional plasma diagnostics: 
A collection of papers presented at the IAEA technical com- 
mittee meeting held in Nagoya, Japan, 19-22 November 
1990, 19:11081 (R;XA) 
To the "stellarator diode method” in L=3 torsatron studying, 
19:11186 (IA;XA) 
Plasma Production 
ICRF-method for plasma production in large stellarators, 
19:11156 (IA;XA) 
Plasma RF-production experiments using the antenna integrated 
into the U-3M torsatron helical winding, 19:11155 (IA;XA) 
Shear 
L=3 torsatron magnetic configuration with quadrupole field, 
19:11246 (IA;XA) 
Wall Effects 
Space- and time-resolved measurements of atomic hydrogen 
density in high-temperature plasmas, 19:11090 (RA;XA) 
Wave Propagation 
Propagation and absorption of lon Bernstein waves in U-2M tor- 
satron by ray tracing technique, 19:11152 (IA;XA) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS 
Development of a selective volumetric receiver for central re- 
ceiver systems - investigation of parameters and exergetic 
valuation, 19:8614 (R;DE;In German) 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOXIC MATERIALS 
Bioavailability of sediment-bound contaminants to marine or- 
ganisms, 19:10441 (R;US) 
Dry, calcium based FGD by-products for use as stabiliza- 
tion/solidification agents, 19:8065 (R;US) 
Intermedia transfer factors for fifteen toxic pollutants released to 
air basins in California, 19:10321 (R;US) 
TPC 
See TIME PROJECTION CHAMBERS 





TRACE ELEMENTS 
See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRADE 
See also NUCLEAR TRADE 
MAFF overview - the present policy on energy crops, the effect 
of GATT and CAP, 19:8494 (IA;GB) 
TRADE (NUCLEAR) 
See NUCLEAR TRADE 
TRAINING 
Evaluation report OPET-Action 131: Management training and 
technology tour Russian directors in the Netherlands, 19:9274 
(R;NL) 
TRANS 104 ELEMENTS 
Experiments for production of heavy elements at Darmstadt, 
19:10857 (IA;RU;In Russian, English) 
TRANSBOUNDARY POLLUTION 
See TRANSFRONTIER POLLUTION 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFER FUNCTIONS 
Measurement of multi-bunch transfer functions using time- 
domain data and Fourier analysis, 19:10127 (R;US) 
Polynomial modeling of analog-to-digital converters, 19:10052 
(R;US) 
TRANSFORMERS 
Fabrication issues in optimizing YBazCu307_, flux transformers 
for low l/f noise, 19:11033 (R;US) 
High-temperature superconducting transformer performance, 
cost, and market evaluation, 19:9164 (R;US) 
TRANSFRONTIER POLLUTION 
The first IGAC scientific conference: global atmospheric- 
biospheric chemistry. Book of abstracts: The 37th conference 
in the Oholo Conference Series, 19:9203 (I;IL) 
TRANSIENTS 
Reactor safety analysis computer program features that en- 
hance user productivity, 19:9160 (R;US) 
TRANSITION ELEMENT COMPOUNDS 
See also COBALT COMPOUNDS 
IRON COMPOUNDS 
MANGANESE COMPOUNDS 
MOLYBDENUM COMPOUNDS 
RHENIUM COMPOUNDS 
RHODIUM COMPOUNDS 
VANADIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
ZIRCONIUM COMPOUNDS 
Studies of high temperature ternary phases in mixed-metal-rich 
early transition metal sulfide and phosphide systems, 19:9736 
(R;US) 
TRANSITION FLOW 
Numerical investigation of laminar-turbulent transition in two-and 
three-dimensional boundary layers, 19:9991 (R;DE;In German) 
TRANSITION TEMPERATURE 
Calculating the J, B, T surface for commercial niobium tin con- 
ductors using a reduced state model, 19:11034 (R;US) 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION ELECTRON MICROSCOPY 
Atomic-scale structure and chemistry of interfaces by Z-contrast 
imaging and electron energy loss spectroscopy in the STEM, 
19:9809 (R;US) 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
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TRANSMUTATION 
Accelerators 

A theoretical study of heavy water - minor actinide blankets for 
proton accelerator transmutation, 19:8316 (IA;CH) 

Accelerator molten salt target system for transmutation of long 
lived nuclides, 19:8314 (IA;CH) 

Benchmark study on the computational model in the accelerator 
based transmutation simulation code, 19:8326 (IA;CH) 

Concepts of accelerator based transmutation systems, 19:8310 
(IA;CH) 

Cross sections measurements, integral validation experiments 
and nuclear-model code developments of importance to 
accelerator-based transmutation, 19:8327 (IA;CH) 

Main criteria and requirements to the process of nuclear trans- 
mutation of high level wastes and to the installations for 
nuclear transmutation, 19:8317 (IA;CH) 

Minimizing the integrated collective radiation dose and the 
transmutation of long-lived nuclear waste, 19:8329 (IA;CH) 

Overview of Los Alamos concepts for accelerator transmutation 
of nuclear waste (ATW), 19:8311 (IA;CH) 

Overview on nuclear design problems of accelerator-based 
transmutation systems with emphasis on target facilities and 
their interfaces with accelerators, 19:8313 (IA;CH) 

Proceedings of the specialists’ meeting on accelerator-based 
transmutation, 19:8309 (1;CH) 

Production of radioactive nuclides in a lead assembly with 500 
MeV protons, 19:8328 (IA;CH) 

Research activities related to accelerator-based transmutation 
at PSI, 19:8330 (IA;CH) 

Scaling and cost tradeoffs for ATW: preliminary considerations, 
19:8323 (IA;CH) 

Targetv/blanket conceptual design for the Los Alamos ATW con- 
cept, 19:8315 (IA;CH) 

The ITEP concept of the accelerator transmutation of radioac- 
tive waste, 19:8312 (IA;CH) 

The influence of different recycling schemes on toxicity reduc- 
tion for transmutation systems using high-energy spallation, 
19:8325 (IA;CH) 

The review of codes data for target-blanket studies and design, 
19:8324 (IA;CH) 

Transmutation of fission products, 19:8321 (IA;CH) 

Design 

The review of codes data for target-blanket studies and design, 

19:8324 (IA;CH) 
Fast Neutrons 

Transmutation of fission products and transuranium by high en- 

ergy neutron, 19:8322 (IA;CH) 
Reactors 

Minimizing the integrated collective radiation dose and the 
transmutation of long-lived nuclear waste, 19:8329 (IA;CH) 

Transmutation of fission products, 19:8321 (IA;CH) 

TRANSPORT 
See also HYDRAULIC TRANSPORT 
WASTE TRANSPORTATION 

Criticality computer calculations on the conditioning of 
Rossendorf fuel elements in transport and storage flasks 
CASTOR MTR 2, 19:9982 (R;DE;in German) 

TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSURANIUM ELEMENTS 

See also NEPTUNIUM 

PLUTONIUM 

Radiochemical investigation of transuranium nuclides produced 
by heavy ion reactions, 19:9918 (IA;RU;In Russian, English) 

Spontaneous fission and alpha-decay half-lives calculated for 
transeinsteinium nuclei, 19:10808 (IA;RU;in Russian, English) 

Transmutation of fission products and transuranium by high en- 
ergy neutron, 19:8322 (IA;CH) 
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TRANSURANIUM WASTES 


TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAVEL 

Travel to Hungary, Slovak Republic, Czech Republic, Lithuanian 
and Bulgaria to review AID/DOE FY 1991-1993 funded pro- 
jects: Foreign trip report, October 20-29, 1993 (Contains 
some financial information on funding of the nuclear infrastruc- 
ture within the countries which were visited.), 19:9180 (R;US) 

TRAVELLING WAVES 
The relationship between void waves and flow regime transition, 
19:9988 (R;US) 
TREES 
See also BEECH TREES 
OAKS 
OLIVE TREES 
SPRUCES 

Precision dating in calendar years of palaeoecological events: A 
pilot study of the elm decline in southernmost Sweden, 
19:9842 (IA;DK) 

TRI-GAS PROCESS 
See COAL GASIFICATION 
TRIGA-2-DALAT REACTOR 

Current status of operation, utilization and refurbishment of the 

Dalat nuclear research reactor, 19:9106 (R;VN) 
TRIGGER CIRCUITS 

A 200 kV fast rise time, low jitter, trigger system with magnetic 
pulse sharpener, 19:10123 (R;US) 

Construction of an “intelligent” trigger system for kaons and 
study of the K* production in the system Ne+NaF at 1.0 
GeV/u, 19:10838 (R;DE;In German) 

Design of a trigger and data acquisition system for a detector at 
PEP-II, 19:10200 (R;US) 

TRINITROTOLUENE 
See TNT 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 
Proceedings of the workshop on TRISTAN physics at high lumi- 
nosities, 19:1074S (R;JP) 

TRITIATED COMPOUNDS 

See TRITIUM COMPOUNDS 
TRITIATED WATER 

See TRITIUM OXIDES 
TRITICUM 

See WHEAT 
TRITIUM 

Bulk getters for tritium storage, 19:8469 (IA;CA) 

Computer aided accountancy for tritium handling systems, 
19:11280 (R;DE) 

Evaluation of biodegradable and nonbiodegradable liquid scintil- 
lation cocktails used for tritium-in-water and urine analyses, 
19:9804 (R:CA) 

H-Area Acid/Caustic Basin groundwater monitoring report: Sec- 
ond quarter 1993, 19:10415 (R;US) 

Modelling of tritium dispersion in the atmosphere, 19:9077 (IA;CA) 

Rocky Flats Plant Site Environmental Report for 1992, 19:10395 
(R;US) 

Study of Pu consumption in light water reactors: Evaluation of 
GE advanced boiling water reactor plants, compilation of 
Phase 1C task reports, 19:8752 (R;US) 

The CRNL tritium laboratory: A Canadian resource, 19:9940 
(IA;CA) 

Tritium handling systems, 19:9939 (IA;CA) 

TRITIUM COMPOUNDS 

See also TRITIUM OXIDES 

Wind tunnel investigations on tritium reemission from soil, 
19:9824 (IA;DE;in German) 

TRITIUM OXIDES 

Percutaneous absorption and metabolism of tritiated oil. |: Uri- 

nary excretion of tritium in rats, 19:10539 (R;CA) 


Sorption of tritium and tritiated water on construction materials, 
19:9895 (R;CA) 
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Tritium measurement and monitoring in experimental and pro- 

cess systems with ionization chambers, 19:10156 (R;CA) 
TRITIUM RECOVERY 

BEATRIX-II: In-situ tritium recovery data correction, 19:11289 
(R;US) 

TRITIUM SYSTEMS TEST ASSEMBLY 

Design of the JAERI Fuel Cleanup System for the Tritium Sys- 
tems Test Assembly: System design description of the JAERI 
fuel cleanup system, 19:11274 (R;JP) 

Test of the cold traps in the JAERI Fuel Cleanup System in the 
Tritium Systems Test Assembly, 19:11275 (R;JP) 

Test of the palladium diffuser in the JAERI Fuel Cleanup System 
in the Tritium Systems Test Assembly, 19:11276 (R;JP) 

Test of the scroll pump in the JAERI Fuel Cleanup System in the 
Tritium Systems Test Assembly: JFCU scroll pump test and 
result, JFCU stand alone tritium test 2, 19:11278 (R;JP) 

Tests of the JAERI Fuel Cleanup System with deuterium at the 
Tritium Systems Test Assembly: JFCU stand alone deuterium 
test, JFCU stand alone deuterium test 2, 19:11277 (R;JP) 

TRITIUM TARGET 

Photodisintegration of the triton for the Paris potential under ap- 
plication of the W-matrix method within the AGS theory, 
19:10823 (R;DE;in German) 

TROUT 

Dworshak Dam impacts assessment & fisheries investigations: 
Annual report 1992, 19:8576 (R;US) 

Smolt monitoring at the head of Lower Granite Reservoir and 
Lower Granite Dam: Annual report 1992, 19:8575 (R;US) 

TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
A summary of truck fuel-saving measures developed with indus- 
try participation, 19:9513 (R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TSTA 
See TRITIUM SYSTEMS TEST ASSEMBLY 
TUBES 

See also PRESSURE TUBES 

PIPE: Heat Transfer and Friction-Factor Methods Turbulent 
Flow Inside Pipes 3d Rough, 19:11346 (CM;US) 

Ultrasonic cleaning of interior surface, 19:10041 (PA;US) 

TUBES (CONDUITS) 

See PIPES 

TUMORS 
See NEOPLASMS 
TUNGSTEN 

Influence of tungsten alloying additions on the mechanical prop- 
erties and texture of tantalum, 19:9706 (R;US) 

Study of defect and new phase accumulation by proton-excited 
characteristic X-ray under irradiation of tungsten monocrys- 
tals, 19:11002 (IA;RU;In Russian) 

[Studies of supported molybdenum and tungsten]: Progress re- 
port, 19:9859 (R;US) 

TUNNEL EFFECT 

A time dependent approach to the tunneling phenomena: appli- 
cations to potentials with several wells, alpha decay and 
nuclear fission, 19:10782 (R;FR;In French) 

TURBINES 
See also GAS TURBINES 
STEAM TURBINES 
WIND TURBINES 
Major turbine generator shaft realignment, 19:8886 (IA;CA) 
TURBOGENERATORS 

Modelling of turbulence in turbo-machines, 19:10000 (R;FR;In 

French) 
TURBULENT FLOW 

Experimental investigations in turbulent buoyant jets of sodium, 
19:8974 (R;DE;In German) 

PIPE: Heat Transfer and Friction-Factor Methods Turbulent 
Flow Inside Pipes 3d Rough, 19:11346 (CM;US) 

RIBS: Turbulent Flow Inside Pipes with Two-Dimensional Rib 
Roughness, 19:11344 (CM;US) 





The relationship between void waves and flow regime transition, 
19:9988 (R;US) 
TURNIPS 
See BRASSICA 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TURTLES 
Relative abundance of desert tortoises on the Nevada Test Site, 
19:10344 (R;US) 
TWO-BODY PROBLEM 
Variational method in relativistic two-body problem, 19:10640 
(R;RU;In Russian) 
TWO-DIMENSIONAL CALCULATIONS 
An alternative pseudo-harmonics methodology; application to 


the reactors two-dimensional calculations, 19:9008 (1;BR;in 
Portuguese) 


TWO-PHASE FLOW 

Air-water flooding in an elbow between a vertical pipe and a 
slightly inclined pipe, 19:8927 (IA;CA) 

An analysis of the lateral void transfer mechanisms in the AS- 
SERT subchannel code, 19:8960 (RA;CA) 

Boiling heat transfer and two-phase flow under microgravity 
conditions, 19:8981 (RA;CA) 

Determination of bubble parameters in two-phase flow, 
19:10003 (1;BR;In Portuguese) 

Fuel channel refilling: Data analysis Il, 19:8847 (R;CA) 

How to master the Direct Steam Generation (DSG) process: 
Some open questions, 19:8602 (IA;IL) 

Prediction cf void fraction in steady horizontal stratified flow, 
19:10005 (IA;CA) 

Radiation based measurement techniques in two-phase flow, 
19:8473 (IA;IL) 

The effect of bundie geometry on void fraction and friction pres- 
sure drop in adiabatic two-phase flow across a horizontal rod 
bundle, 19:8962 (RA;CA) 

Two-phase power-law modeling of pipe flows displaying shear- 
thinning phenomena, 19:9987 (R;US) 

Void fraction measurements using neutron 
19:10011 (R;US) 

TYCO PROCESS 

See DESULFURIZATION 

2-DIMENSIONAL CALCULATIONS 

See TWO-DIMENSIONAL CALCULATIONS 

2-METHYLPROPANE 

Catalytic conversion of light alkanes — research and proof-of- 
concept stages, 19:8565 (R;US) 

2-METHYLPROPANOL 

High octane ethers from synthesis gas-derived alcohols: Quar- 

terly report, July-September 1993, 19:8041 (R;US) 


radiography, 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHDE-PFIRRMANN PROCESS 
See COAL LIQUEFACTION 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UKRAINE 
Statement dated 4 August 1993 by the Government of the Rus- 


sian Federation, 19:9622 (R;XA;In Arabic, Chinese, English, 
French) 


UKRAINIAN SSR 
See UKRAINE 

ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 


UNITED KINGDOM 


ULTRAHIGH FREQUENCY RADIATION (100-1000 MHZ) 

See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 

ULTRASONIC TESTING 

Flaw acceptance criteria taking into consideration the NDT: 
radiographic and ultrasonic testing. Analysis through the frac- 
ture mechanics methods, 19:10017 (R;XE) 

The manufacture and analysis of a reference defect for high fre- 
quency ultrasonic inspections of CANDU pressure tubes, 
19:8961 (RA;CA) 

ULTRAVIOLET RADIATION 

Travel to attend the 15th International Free-electron Laser Con- 
ference: Foreign trip report, August 21—-September 1, 1993, 
19:10095 (R;US) 

UNDERGROUND DISPOSAL 

Environmental assessment review of the concept of disposal of 
nuclear fuel waste in Canada, 19:8289 (IA;CA) 

Program of experiments for the operating phase of the Under- 
ground Research Laboratory, 19:8381 (R;CA) 

Update on Canada’s fuel waste management program, 19:8288 
(IA;CA) 

UNDERGROUND EXPLOSIONS 

History of Sandia National Laboratories’ auxiliary closure mech- 
anisms, 19:10245 (R;US) 

The CONVEX Liner Add-On to the DIAMOND-FORTUNE event, 
19:10251 (R:US) 

UNDERGROUND FACILITIES 

See also WIPP 

Estimations of the extent of migration of surficially applied water 
for various surface conditions near the potential repository 
perimeter: Yucca Mountain Site Characterization Project, 
19:8336 (R;US) 

UNDERWATER VEHICLES 

See SUBMARINES 
UNDULATORS 

See WIGGLER MAGNETS 
UNICRACKING/HDS PROCESS 

See DESULFURIZATION 
UNIFIED-FIELD THEORIES 

See also WEINBERG-SALAM GAUGE MODEL 

On a low energy, strong interaction model, unifying mesons and 
baryons, 19:10697 (R;FR;In French) 

UNILAC 
Experiments for production of heavy elements at Darmstadt, 
19:10857 (IA;RU;In Russian, English) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 

A better understanding of radioactive waste and safety, 19:8287 
(l;GB) 

A review of offshore work in the government’s wind energy pro- 
gramme, 19:8641 (RA;GB) 

Implementation of small-scale biomass energy technologies, 
19:8512 (IA;GB) 

MAFF overview - the present policy on energy crops, the effect 
of GATT and CAP, 19:8494 (IA;GB) 

Results of the ETSU miscanthus review, 19:8497 (IA;GB) 

Statement of nuclear incidents at nuclear installations: Second 
quarter 1993, 19:8206 (1;GB) 

Statement of nuclear incidents at nuclear installations: first 
quarter 1993, 19:8180 (I;GB) 

Summing up and formulation of conclusions of the workshop on 
arable crops for fuel, 19:8499 (IA;GB) 

The potential for biodiesel production in the UK, 19:8539 (1A;GB) 

The potential of Spartina and other perennial species as energy 
crops, 19:8498 (IA;GB) 

Travel to France and Britain to evaluate their technical capabili- 
ties and recommend specific areas of work to complete TWRS 
mission: Foreign trip report, July 16-29, 1993, 19:8253 (R;US) 
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UNITED KINGDOM 


Travel to the UK for discussion on environmental restoration 
and waste management: Foreign trip report, April 18-26, 
1991, 19:8250 (R;US) 

UNITED STATES OF AMERICA 

See USA 
UNIVERSITIES 

See EDUCATIONAL FACILITIES 
URAGAN STELLARATOR 

Magnetic island peculiarity of powerful ohmic plasma heating in 
the URAGAN-2 stellarator, 19:11161 (IA;XA) 

Magnetic island suppression in torsatron, 19:11245 (IA;XA) 

Monte Carlo studies of transport coefficients for Uragan-2M de- 
vice, 19:11130 (IA;XA) 

Monte Carlo transport analysis in Torsatron/Heliotron systems, 
19:11127 (IA;XA) 

Probability of particle 
19:11135 (IA;XA) 

RF system for plasma production and heating in the U-2M de- 
vice, 19:11150 (IA;XA) 

Vacuum magnetic configuration control in the torsatron Uragan- 
2M by poloidal and toroidal magnetic fields, 19:11263 (RA;XA) 

URANINITES 
Heterogeneity and alteration of uraninite from the natural fission 
reactor 10 at Oklo, Gabon, 19:8186 (RA;XE) 
URANIUM 
See also DEPLETED URANIUM 
ENRICHED URANIUM 
NATURAL URANIUM 

Development of methods to evaluate uranium distribution coeffi- 
cients in unsaturated media, 19:8343 (R;US) 

Domestic uranium mining and milling industry, 1992: Viability 
assessment, 19:8183 (R;US) 

Energy dispersive X-ray fluorescence (EDXRF) spectrometry for 
uranium and thorium estimations in Thorex process solutions, 
19:9807 (R;IN) 

Geochemistry of uranium of paleogene phosphorites in Syrian 
desert (Al-Hamaad), 19:8182 (R;SY;In Arabic) 

Grand Junction Projects Office site environmental report for cal- 
endar year 1992, 19:8394 (R;US) 

Isotope separation and advanced manufacturing technology: 
Volume 2, No. 2, Semiannual report, April-September 1993, 
19:8471 (R;US) 

Monticello Mill Tailings Site environmental report for calendar 
year 1992, 19:8393 (R;US) 

Rocky Flats Plant Site Environmental Report for 1992, 19:10395 
(R;US) 

SRTC criticality safety technical review: Nuclear Criticality Safety 
Evaluation 93-04 enriched uranium receipt, 19:8345 (R;US) 

Separation of neptunium, plutonium and uranium by using bu- 
tyraldehydes as reductants in reprocessing, 19:8207 (R;JP) 

Speciation of uranium after microbial action by XANES and 
XPS, 19:10146 (R;US) 

The solubility of uranium in cementitious near-field chemical 
conditions, 19:10440 (R;GB) 

Uranium supply, demand, pricing, 19:8999 (IA;CA) 

URANIUM 233 TARGET 

Cold fission and synthesis of superheavy elements, 19:10846 

(IA;RU;In Russian, English) 
URANIUM 235 

MGAU: A new analysis code for measuring 2°5U enrichments in 

arbitrary samples, 19:8189 (R;US) 
URANIUM 235 TARGET 

New findings in fission, 19:10849 (IA;RU;In Russian, English) 

Puzzling shelf-like behaviour of fission cross section in proton 
and alpha-particle induced fission of uranium in extreme sub- 
barrier energy region, 19:10850 (IA;RU;in Russian, English) 

URANIUM 236 

Dynamical aspects of 2°°U compound nucleus fission, 19:10855 

(IA;RU;In Russian, English) 
URANIUM 238 

Calculation method for muon potential in muon atom for intra- 
nuclear area with regard to nucleus E2 and E4 deformation, 
19:10931 (IA;RU;In Russian) 


collissioniess _ trapping/detrapping, 
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Characterization of elements in marine organisms, 19:10588 

(RA;JP;In Japanese) 
URANIUM 238 REACTIONS 

Collective model for the description of low-energetic heavy-ion 

collisions, 19:10835 (R;DE;In German) 
URANIUM 238 TARGET 

Collective model for the description of low-energetic heavy-ion 
collisions, 19:10835 (R;DE;In German) 

Search for delayed fission of neutron-rich nuclides and cos- 
mochronology, 19:10853 (IA;RU;In Russian, English) 

URANIUM ALLOYS 

incommensurate magnetic order in UNi2Alz, 19:9637 (R;US) 
URANIUM CARBIDES 

Zone sintering of ceramic fuels, 19:8193 (PA;US) 
URANIUM COMPOUNDS 

See also URANIUM CARBIDES 

Investigations on the solubility of heavy metals contained in 
rockpile minerals, 19:9816 (RA;DE) 

URANIUM DEPOSITS 
Gabon 

A first attempt at modelling groundwater flow and mass trans- 
port in the far field, 19:10358 (RA;XE) 

Effects of organic matter on the containment of uranium and fissio- 
genic isotopes in the Oklo natural reactors, 19:10362 (RA;XE) 

Far field hydrogeochemistry in the Oklo reactor area (Gabon), 
19:10356 (RA;XE) 

Heterogeneity and alteration of uraninite from the natural fission 
reactor 10 at Oklo, Gabon, 19:8186 (RA;XE) 

Hydrogeology of the Oklo-Okelobondo site, 19:10355 (RA;XE) 

Oklo working group meeting, 19:10352 (R;XE) 

Ground Water 

Analysis of waters from the Oklo reactor area: preliminary re- 
sults on the content of organic substances and colloids, 
19:10357 (RA;:XE) 

Oklo Phenomenon 

Geochemical and isotopic characterization of the reaction zones 
(uranium, transuranium, lead and fission products), 19:8185 
(RA;XE) 

Migration of radioelements around the new nuclear reactors at 
Oklo: petrological and geochemical results, 19:10354 (RA;XE) 

Oklo stable isotopes, 19:10359 (RA;XE) 

Organic Matter 

Effects of organic matter on the containment of uranium and fissio- 

genic isotopes in the Oklo natural reactors, 19:10362 (RA;XE) 
Radionuclide Migration 

Analysis of waters from the Oklo reactor area: preliminary re- 
sults on the content of organic substances and colloids, 
19:10357 (RA;XE) 

Effects of organic matter on the containment of uranium and fissio- 
genic isotopes in the Oklo natural reactors, 19:10362 (RA;XE) 

Heterogeneity and alteration of uraninite from the natural fission 
reactor 10 at Oklo, Gabon, 19:8186 (RA;XE) 

Migration of radioelements around the new nuclear reactors at 
Oklo: petrological and geochemical results, 19:10354 (RA;XE) 

Oklo working group meeting, 19:10352 (R;XE) 

Site Characterization 

A first attempt at modelling groundwater flow and mass trans- 
port in the far field, 19:10358 (RA;XE) 

Analysis of waters from the Oklo reactor area: preliminary re- 
sults on the content of organic substances and colloids, 
19:10357 (RA;XE) 

Far field hydrogeochemistry in the Oklo reactor area (Gabon), 
19:10356 (RA;XE) 

Hydrogeology of the Oklo-Okelobondo site, 19:10355 (RA;XE) 

URANIUM DIOXIDE 

Acid formation by autoxidation of sulphide ores and the influ- 
ence on the solubility of ore components, 19:9877 (RA;DE) 

Sintering of dioxide pellets in an oxidizing atmosphere (COz), 
19:9728 (|;BR;In Portuguese) 

Sol gel microsphere pelletisation of UO2 and UO2-PuO, pellets 


of PHWR fuel specifications using internal gelation process, 
19:8942 (RA;CA) 





URANIUM HEXAFLUORIDE 

Characterization of the interna! surfaces of two emptied 30A 

UF storage cylinders, 19:8219 (R;US) 
URANIUM IONS 
Spectroscopy and atomic physics in EBIT and SuperEBIT, 
19:11224 (R;US) 
URANIUM ISOTOPES 
See also URANIUM 235 
URANIUM 236 
URANIUM 238 

Measurement of charge radii and electromagnetic moments of 
heavy nuclei by laser spectroscopy methods, 19:10790 
(IA;RU;In Russian, English) 

URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 

See also OLYMPIC DAM MINE 

Models for estimating the radiation hazards of uranium mines, 
19:10534 (RA;AU) 

Policy statement on maximum acceptable levels of contamina- 
tion on equipment and materials leaving uranium mine 
facilities: Proposed regulatory policy statement, 19:8181 
(R;CA;In English, French) 

SOR/84-435 Uranium Mining (Ontario) Occupational Health and 
Safety Regulations, 19:8457 (l;CA;In English, French) 

The assessment of personal dose due to external radiation, 
19:10533 (RA;AU) 

The code of practice on radiation protection in the milling and 
mining of radioactive ores, 19:10535 (RA;AU) 

Uranium mining in Canada and Australia: The impact of taxa- 
tion, 19:9002 (1;CA) 

URANIUM ORES 

A simple balance for weathering of rocks in a rockpile, 19:10365 
(RA;DE) 

Geochemical behaviour of fissiogenic Rb, Sr, Cs and Ba in 
SF84 (zone 10), 19:10361 (RA;XE) 

Practical aspects of reduction and control of radiation exposure 
in the mining of uranium at Olympic Dam, 19:10536 (RA;AU) 

The reaction zones and the rock sampling in Oklo-Okelobondo, 
19:8184 (RA;XE) 

X-ray photoelectron spectroscopic study of a sample from a nat- 
ural fission reactor at Oklo, Gabon, 19:10360 (RA;XE) 

URANIUM TRIOXIDE 

Study on the carbon dispersion in (UO3+C) microsphere pre- 

pared by internal gelation process, 19:8187 (R;JP) 
URBAN AREAS 

See also CHICAGO 

California Clean Air Act: A compliance strategy for the City of 
San Diego’s non-emergency fleet, 19:9196 (R;US) 

Energy management action plan: Developing a strategy for 
overcoming institutional barriers to municipal energy conser- 
vation, 19:9245 (R;US) 

Environmental impacts assessment study on residential-industrial 
suburban community of Rome, Italy, 19:10286 (R;IT;In Italian) 

Minority marketing for resource conservation: A research 
project to study methods of outreach in Hispanic minority 
communities regarding issues of energy and resource conser- 
vation, 19:9604 (R;US) 

Neighborhood Energy/Economic Development project, 19:9482 
(R;US) 

Urban energy management today: Ten year compendium of 
UCETF programs: Products and expertise of the Urban Con- 
sortium Energy Task Force, 1979-1989, 19:9595 (R;US) 

URBAN POPULATIONS 
The radioiodine problem following the Chernobyl accident: ecol- 
ogy, dosimetry and medical effects, 19:8816 (RA;XE) 
US CLEAN AIR ACT 
See CLEAN AIR ACTS 
US CLEAN COAL TECHNOLOGY PROGRAM 

Clean coal technology: Export finance programs, 19:9273 (R;US) 

Second annual clean coal technology conference: Proceedings: 
Volume 1, 19:7978 (R;US) 

Solid waste sampling and distribution project: Sampling report 
#5, 19:8062 (R;US) 


US GULF COAST 


US DOD 
Acquisition Information Management system telecommunication 
site survey results, 19:10220 (R;US) 
Fort Stewart integrated resource assessment: Volume 3: Re- 
source assessment, 19:9499 (R;US) 


US DOE 
See also BNL 
BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 
BONNEVILLE POWER ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
INHALATION TOXICOLOGY RESEARCH INSTI- 
TUTE 
LANL 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
PADUCAH PLANT 
PANTEX PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 
WIPP 
Y-12 PLANT 

Department of Energy listing of awardee names active awards 
as of January 6, 1994, 19:11312 (R;US) 

National performance review: Internal Team report to the Secre- 
tary: Volume 1, 19:11309 (R;US) 

National performance review: Internal Team report to the Secre- 
tary: Volume 2, Appendix, 19:11310 (R;US) 

OCRWM Baseline Management Procedure for document identi- 
fiers: Revision 1, 19:8267 (R;US) 

Performance categorization of structures, systems & compo- 
nents and related issues, 19:10618 (R;US) 

Preliminary Hazards Analysis Plasma Hearth Process, 19:8396 
(R;US) 

Remotely operated excavator needs assessment site visit sum- 
mary, 19:8408 (R;US) 

Smart Document System (SDS) used in managing DOE order’s 
with electronic Engineering Procedures, 19:11367 (R;US) 

Student manual, Book 2: Orientation to occupational safety 
compliance in DOE, 19:8417 (R;US) 

Supervisors’ orientation to occupational safety in DOE, 19:8416 
(R;US) 

Technical program plan for the transitioning, decommissioning, 
and final disposition focus area, 19:8259 (R;US) 

The DOE/SCS Power Systems Development Facility, 19:8722 
(R;US) 

The Department of Energy, Office of Environmental Restoration 
and Waste Management: Project performance study, 19:8249 
(R;US) 

Travel to Austria to participate in the International Atomic En- 
ergy Agency’s International Radioactive Waste Management 
Advisory Committee Subgroup on Principles and Criteria for 
Radioactive Waste Disposal: Foreign trip report, October 16— 
22, 1993, 19:8305 (R;US) 

United States Department of Energy Budget Highlights FY 
1995, 19:9179 (R;US) 

Walkthrough screening evaluation field guide: Natural phenom- 
ena hazards at Department of Energy facilities: Revision 2, 
19:9972 (R;US) 


US DOE PROGRAM MANAGEMENT 
See PROGRAM MANAGEMENT 


US GULF COAST 


Incremental natural gas resources through infield reserve 
growth/secondary natural gas recovery, 19:8151 (R;US) 
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US NRC 


US NRC 

Enforcement actions: Significant actions resolved: Volume 12, 
No. 3: Quarterly progress report, July-September 1993, 
19:8988 (R;US) 

Nuclear Regulatory Commission Issuances: Opinions and deci- 
sions of the Nuclear Regulatory Commission with selected 
orders: July 1, 1992—December 31, 1992, Volume 36, Pages 
1-396, 19:9255 (R;US) 

Summary of comments received from workshops on radiological 
criteria for decommissioning, 19:8412 (R;US) 

Title list of documents made publicly available, November 1-30, 
1993: Volume 15, No. 11, 19:8987 (R;US) 


US SUPERFUND 
User-centered guidelines for environmental 
19:9218 (R;:US) 
USA 
See also ALABAMA 
ALASKA 
CALIFORNIA 
COLORADO 
HAWAII! 
LOUISIANA 
MISSISSIPPI 
NEW JERSEY 
OHIO 
SOUTH CAROLINA 
US GULF COAST 
UTAH 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WYOMING 
Applicability of digital terrain analyses to wind energy prospect- 
ing and siting, 19:8632 (R;US) 
The importance of domestic law to international arms control, 
19:9623 (R;US) 
USSR 
Energy efficiency: Policies for technology transfer in Eastern 
Europe, the Former Soviet Union, and China, 19:9246 (R;US) 
New technologies for utilization low-grade oil shale and coal in 
the USSR, 19:8737 (RA;IL) 
Prospects of nuclear power in the USSR after the Chernobyl ac- 
cident, 19:8996 (RA;IL) 
UTAH 


Monticello Mill Tailings Site environmental report for calendar 
year 1992, 19:8393 (R;US) 


UTERINE CERVIX CARCINOMA 
See CARCINOMAS 


management, 


V 


VACUUM POLARIZATION 
Structure of the vacuum in the color dielectric model: confine- 
ment and chiral symmetry, 19:10695 (R;FR;In French) 
VACUUM SYSTEMS 
ITER - torus vacuum pumping system remote handling issues, 
19:11229 (R:CA) 
ITER - torus vacuum pumping system remote handling issues: 
Phase 3, 19:11230 (R;CA) 
ITER - torus vacuum pumping system remote handling issues: 
Phase 4, 19:11233 (R;CA) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
See also RELIEF VALVES 
Hydro-acoustic excitation at low frequencies of industrial pipe sys- 
tems by cavitating butterfly valves, 19:9999 (R;FR;In French) 
Limitorque operators: An execise in optimized reliability, 
19:8873 (IA;CA) 
Regulatory control of nuclear facility valves and their actuators, 
19:9034 (R;Fl) 
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VAN DE GRAAFF ACCELERATORS 
See also CRNL MP TANDEM ACCELERATOR 
VIVITRON TANDEM ACCELERATOR 

Accelerator laboratories: development centers for experimental 
physics and technology in Mexico., 19:10075 (IA;MX;In Span- 
ish) 

VANADIUM 

Feasibility study for the recycling of nickel metal hydride electric 
vehicle batteries: Final report, 19:9587 (R;US) 

Grand Junction Projects Office site environmental report for cal- 
endar year 1992, 19:8394 (R;US) 

Tensile properties of commercially pure vanadium from room 
temperature to 1200°C, 19:9720 (R;US) 

VANADIUM 51 REACTIONS 

Partitioning of the excitation energy on the fragments from 
nucleus-nucleus collisions of 5'V and 197Au at the Coulomb 
barrier, 19:10841 (R;DE;In German) 

VANADIUM 51 TARGET 

Inner shell atomic phenomena as probe for heavy ion induced 
nuclear reactions, 19:10870 (IA;RU;In Russian, English) 

Radiochemical studies on the neutron- and proton-induced 7Be 
emission at energies up to 100 MeV, 19:10879 (R;DE) 

VANADIUM BASE ALLOYS 

Creep properties of vanadium-base alloys, 19:9632 (R;US) 

Effect of irradiation damage and helium on the swelling and 
structure of vanadium-base alloys, 19:9633 (R;US) 

VANADIUM COMPOUNDS 

See also VANADIUM PHOSPHATES 

[Molecular/polymeric magnetism]: Progress report, [March 15— 
December 31, 1993], 19:9767 (R;US) 

VANADIUM IONS 

Reactions of metal ions and their clusters in the gas phase us- 
ing laser ionization: Fourier transform mass spectrometry: 
Progress report, February 1, 1993-January 31, 1994, 
19:9858 (R;US) 

VANADIUM MINERALS 

See MINERALS 

VANADIUM PHOSPHATES 

Development of vanadium-phosphate catalysts for methanol pro- 
duction by selective oxidation of methane: Quarterly technical 
progress report 4, July-September 1993, 19:8162 (R;US) 

VAPOR CONDENSATION 

The effect of pulsed steam flow on reflux condensation phenom- 

ena in a nuclear steam generator, 19:10006 (RA;CA) 
VAPOR GENERATORS 

See also STEAM GENERATORS 

Experimental studies for the chemical cleaning of vapour gener- 
ators (secondary side), 19:9032 (I;AR;In Spanish) 

VAPORS 

See also WATER VAPOR 

Studies of interfaces and vapors with Optical Second Harmonic 
Generation, 19:11019 (R;US) 

VARENNES TOKAMAK 

Fusion research today, 19:11265 (IA;CA) 

Two-dimensional model of current density and temperature in 
the TF coils of the Tokamak de Varennes during long pulse 
operation, 19:11267 (IA;CA) 

Update on the construction of the Tokamak de Varennes, 
19:11266 (IA;CA) 

VAVILOV-CHERENKOV RADIATION 

See CHERENKOV RADIATION 

VECTORS 

Vector solutions of the Laplace equation and the influence of he- 

licity on the Aharonov-Bohm scattering, 19:10649 (R;RU) 
VEGETABLE OILS 
Extraction of rape seed oil and farm operation of an Elsbett en- 
gine tractor, 19:8538 (R;SE;ln Swedish) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 





SPACE VEHICLES 
TRUCKS 

Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report twelve: 
Economic analysis of alternative uses for Alaskan North 
Slope natural gas, 19:9615 (R;US) 

Assessment of the state of the art for Self-Guided Vehicles, 
19:9937 (R;US) 

California Clean Air Act: A compliance strategy for the City of 
San Diego's non-emergency fleet, 19:9196 (R;US) 

Compressed natural gas fueled vehicles: The Houston experi- 
ence, 19:9613 (R;US) 

TCM exemptions to promote alternative-fuel vehicles: The 
good, the bad, and the ugly, 19:9515 (R;US) 

VELOCIMETERS 

Particle image velocimetry: A new computationally efficient 
method for decoding of PIV images and investigation of hard- 
ware realisations, 19:10209 (R;DK) 

VENTILATION 
A laboratory investigation of pollution distribution in a room, 
19:9471 (R;DK;in Danish) 
VENTILATION DUCTS 
See VENTILATION 
VENTILATION SYSTEMS 

Air distribution Systems - room air movement and ventilation ef- 
fectiveness, 19:9472 (R;DK) 

Description of supply openings in numerical models for room air 
distribution, 19:9473 (R;DK) 

Estimated costs of ventilation systems complying with the HUD 
ventilation standard for manufactured homes, 19:9501 (R;US) 

VERSENE 

See EDTA 
VERY HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 
VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VHF RADIATION 

See RADIOWAVE RADIATION 
VIBRATIONS (MECHANICAL) 

See MECHANICAL VIBRATIONS 
VIETNAMESE TRIGA-MK-li REACTOR 

See TRIGA-2-DALAT REACTOR 
VIRGINIA 

Multistrata exploration and production study, 19:8152 (R;US) 
VIVITRON TANDEM ACCELERATOR 

1991 and 1992 activity report, 19:10064 (R;FR;In French) 

voc 

See ORGANIC COMPOUNDS 

VOLATILE MATTER 
VOCATIONAL TRAINING 
See TRAINING 
VOLATILE MATTER 

Chemical sensors technology development planning workshop, 
19:9827 (R;US) 

Hanford Environmental Analytical Methods (methods as of 
March 1990): Volume 2, Appendix A1-O and appendix A1-l, 
19:9847 (R;US) 

Hanford environmental analytical methods (methods as of March 
1990): Appendix A3-O and Appendix A3-I, 19:9849 (R;US) 

VOLCANOES 

Concentration system performance degradation in the aftermath 
of Mount Pinatubo, 19:10278 (R;US) 

Scenarios constructed for basaltic igneous activity at Yucca 
Mountain and vicinity: Yucca Mountain Site Characterization 
Project, 19:8333 (R;US) 

Time-dependent behavior of Mount Pinatubo aerosol, 19:10277 
(R;US) 


WASTE FORMS 


VOLGA RIVER 
Artificial radionuclides in aquatic biota of major european rivers, 
19:10430 (RA;XE) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 
Corkscrew flow pattern in piping system dead legs, 19:8764 
(R;FR) 


WwW 


W MINUS BOSONS 

Chance to use W-decay lepton channels for width determina- 
tion, 19:10737 (IA;RU) 

Isoscalar vector bosons at LEP Ii and VLEPP, 19:10768 (IA;RU) 

Measurement of the W mass in the DO detector, 19:10766 (R;US) 

Method for determination of W-boson total width, 19:10773 
(IA;RU) 

Test of structure functions using leptons with CDF, 19:10721 
(R;US) 

W PLUS BOSONS 

Chance to use W-decay lepton channels for width determina- 
tion, 19:10737 (IA;RU) 

Isoscalar vector bosons at LEP Il and VLEPP, 19:10768 (IA;RU) 

Measurement of the W mass in the DO detector, 19:10766 (R;US) 

Method for determination of W-boson total width, 19:10773 
(IA;RU) 

Test of structure functions using leptons with CDF, 19:10721 
(R;US) 

WAKEFIELD ACCELERATORS 

Dependence of transverse instability of beam on wake-potential 

form, 19:10080 (R;RU) 
WALECKA MODEL 
Collective effects on transport coefficients of relativistic nuclear 
matter. Pt. 2: BUU collision term, 19:10786 (R;DE) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WALLS 
On the local constitutive and directed graph network representa- 
tions of response factors, 19:9510 (R;GB) 
WANO 
Experience in operation of WANO, 19:8742 (IA;CA) 
WASHINGTON 

Analysis of deep seismic reflection and other data from the 
southern Washington Cascades: Task No. 2, Quarterly report, 
[March 1, 1993—May 31, 1993], 19:10621 (R;US) 

Analysis of deep seismic reflection and other data from the 
southern Washington Cascades, 19:8147 (R;US) 

WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 

F- and H-area Sewage Sludge Application Sites: Groundwater 
monitoring report: Second quarter 1993, 19:10417 (R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report: Aprit-June 1993, 
19:8060 (R;US) 

H-Area Acid/Caustic Basin groundwater monitoring report: Sec- 
ond quarter 1993, 19:10415 (R;US) 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions: Fourth quarterly report, July-September 
1993, 19:8179 (R;US) 

WASTE FORMS 

Densification of salt-occluded zeolite a powders to a leach- 

resistant monolith, 19:8234 (R;US) 
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WASTE FORMS 


Performance assessment of the Saltstone wasteform: Potential 
effects of the degradation of hydraulic, diffusive, and geo- 
chemical properties, 19:8243 (R;US) 

Production and remediation of low-sludge, simulated Purex 
waste glasses, 1: Effects of sludge oxide additions on melter 
operation, 19:8373 (R;US) 

WMES product waste form demonstration and Bradtec surro- 
gate test discussions in United Kingdom: Foreign trip report, 
September 28—October 5, 1993, 19:8255 (R;US) 

Waste glass weathering, 19:8235 (R;US) 

WASTE HEAT 

Investigation of feasibility of introducing a waste heat energy 

cascade utilization system, 19:9584 (R;JP;ln Japanese) 


WASTE ISOLATION PILOT PLANT 
See WIPP 


WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE RETRIEVAL 
WASTE TRANSPORTATION 

Application of different levels of simulation to solid waste man- 
agement systems, 19:9592 (R;US) 

EnviroTRADE: An International Environmental Restoration and 
Waste Management information System, 19:8338 (R;US) 

Exploring opportunities for working together in the Pacific North- 
west to solve solid waste problems, 19:9593 (R;US) 

FY 1993 report on aluminum-nitrate testing at the ETF, 19:8376 
(R;US) 

State Waste Discharge Permit application for industrial discharge 
to land: 200 East Area W-252 streams, 19:8265 (R;US) 

The Department of Energy, Office of Environmental Restoration 
and Waste Management: Project performance study, 19:8249 
(R;US) 

WASTE OILS 

TEM investigations of microstructures of combustion aerosols, 

19:10305 (R;DE;in German) 
WASTE PROCESSING PLANTS 

See also RESOURCE RECOVERY FACILITIES 

Engineering report for NO, reduction by means of natural gas 
injection and reburning: Demonstration project in the waste- 
fueled power-and-heat plant at Herning, 19:9600 (R;DK;in 
Danish) 

FY 1993 report on aluminum-nitrate testing at the ETF, 19:8376 
(R;US) 

WASTE PRODUCT UTILIZATION 

Secondary materials: Engineering properties, environmental 
consequences, and social and economic impacts: Final re- 
port, 19:9588 (R;US) 

WASTE RETRIEVAL 

F/H Area high level waste removal plan & schedule as required 
by the Federal Facility Agreement for the Savannah River 
Site 19:8371 (R;US) 

Innovative systems for mixed waste retrieval and/or treatment in 
confined spaces, 19:8411 (R;US) 

WASTE SOLUTIONS 
See LIQUID WASTES 


WASTE TRANSPORTATION 
Topical safety analysis report for the transportation of the 
NUHOMS6® dry shielded canister: Volume 2, 19:8213 (R;US) 
Topical safety analysis report for the transportation of the 
NUHOMS6® dry shielded canister: Volume 1, 19:8212 (R;US) 
WASTE WATER 


Comparison of small mammal species diversity near wastewater 
outfalls, natural streams, and dry canyons, 19:10437 (R;US) 
Development of an advanced, continuous mild gasification pro- 

cess for the production of co-products: Quarterly technical 
progress report, Aprit-June 1988, 19:7999 (R;US) 
Environmental Assessment for the centralization and upgrading 
of the sanitary wastewater system at the Savannah River 
Site, 19:8248 (R;US) 
FY 1993 report on aluminum-nitrate testing at the ETF, 19:8376 
(R;US) 
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Geohydrologic feasibility study of the Piceance Basin of Colorado 
for the potential applicability of Jack W. Mcintyre’s patented 
gas/produced water separation process, 19:8077 (R;US) 

Groundwater impact assessment report for the 216-S-26 Crib, 
200 West Area, 19:8355 (R;US) 

Investigations on the purification of contaminated waters of the 
mineral processing plant Crossen of the former SDAG Wis- 
mut, 19:10436 (R;DE;in German) 

Second report on the Oak Ridge Y-12 Plant Biological Monitor- 
ing and Abatement Program for East Fork Poplar Creek, 
19:8387 (R;US) 

WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WASTEFORMS 
See WASTE FORMS 
WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
WASTE HEAT 

Novel mass spectrometric instrument for gaseous and particu- 
late characterization and monitoring: [Quarterly] technical 
progress report, April 1, 1993—June 30, 1993, 19:10280 (R;US) 

WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
RAIN WATER 
WASTE WATER 

Modelling bentonite pore waters for the Swiss high-level ra- 
dioactive waste repository, 19:9886 (R;CH) 

Some preconcentration methods for water sample analysis by 
XRF, 19:9805 (R;SY;In Arabic) 

The influence of chlorine on water adsorption capacity of end 
product from spray-dry scrubbing, 19:8074 (R;SE) 

Travel to France to attend the International Assoc. for the prop- 
erties of water substance: Foreign trip report, August 28, 
1993-September 22, 1993, 19:9884 (R;US) 

WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HWLWR TYPE REACTORS 
LWGR TYPE REACTORS 
MAPLE TYPE REACTORS 
OSIRIS REACTOR 
PWR TYPE REACTORS 

Fatigue of carbon and low-alloy steels in LWR environments, 

19:9631 (R;US) 
WATER HEATERS 

See also SOLAR WATER HEATERS 

Survey-guided load research: An end-use analysis methodol- 
ogy test, 19:9506 (R;US) 

WATER MODERATOR 

See WATER 

WATER QUALITY 

Steel Creek water quality: L-Lake/Steel Creek Biological Moni- 
toring Program, November 1985—December 1991, 19:9082 
(R;US) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TREATMENT PLANTS 
Environmental Assessment for the centralization and upgrading 


of the sanitary wastewater system at the Savannah River 
Site, 19:8248 (R;US) 





WATER VAPOR 

Adsorption of water to the metal/polymer interface studied by 
neutron and X-ray reflectivity, 19:9801 (R;US) 

Commercialization of previously-wasted coal mine gob gas and 
coalbed methane, 19:8039 (R;US) 

Low-quality natural gas sulfur removal/recovery with mem- 
branes, 19:8155 (R;US) 

Upgrading natural gas by means of highly performing polyimide 
membranes, 19:8154 (R;US) 

WATERBORNE PARTICLES 

See PARTICULATES 

WAVEGUIDES 

See also HELICAL WAVEGUIDES 

Optical propagation of the HE,; mode and Gaussian beams in 
hollow circular waveguides, 19:10645 (R;FR) 

WAVES (TRAVELLING) 
See TRAVELLING WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAPONS 
See also BOMBS 
CHEMICAL WARFARE AGENTS 
NUCLEAR WEAPONS 

CALSETS 2000 assessment study, 19:10221 (R;US) 

Final report of the Static Bonding Team, Pantex Plant, Amariilo, 
Texas, 19:10226 (R;US) 

Force reconstruction using the sum of weighted accelerations 
technique — Max-Flat procedure, 19:10228 (R;US) 

Reconstruction of dynamic forces during impact tests of a crush- 
able structure, 19:10224 (R;US) 

Travel to Russia to attend Second Computer Modeling Confer- 
ence of Russian and US Weapons Laboratories, discuss 
computer modeling techniques, and identify joint research 
projects: Foreign trip report, September 4-14, 1993, 
19:10219 (R;US) 

WEATHERIZATION 

Keys to success: Ten case studies of effective weatherization 
programs, 19:9493 (R;US) 

Weatherization Works: An interim report of the National Weath- 
erization Evaluation, 19:9494 (R;US) 

WECS 
See WIND TURBINES 
WEIGHT INDICATORS 

A non-contacting vertical alignment system for mass properties 

measuring instruments, 19:10216 (R;US) 
WEINBERG LEPTON MODEL 
Testing the electroweak Standard Model through the study of 
beauty with ALEPH, 19:10704 (R;FR;In French) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 

High sensitivity tests of the standard model for electroweak in- 
teractions: Progress report, 16 January 1993-15 January 
1994, 19:10716 (R;US) 

WELDED JOINTS 
PC-PRAISE: Piping Reliability Analysis Including Seismic 
Events, 19:11347 (CM;US) 
WELDING 
See also ARC WELDING 
EXPLOSION WELDING 
RESISTANCE WELDING 
On the problem of drop transition control on welding with short- 
ing, 19:9942 (IA;RU;in Russian) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Technology assessment of vertical and horizontal air drilling po- 
tential in the United States: Final report, 19:10031 (R;US) 
WELLS 
See also ABANDONED WELLS 
GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 


WIND POWER 


Environmental Protection Department’s well inventory (through 

the second quarter of 1993), 19:10345 (R;US) 
WENDELSTEIN-7 STELLARATOR 

Application of microwave reflectometry to stability and turbu- 
lence in stellarators, 19:11193 (IA;XA) 

Calculation of the ambipolar electric field for Helias with empha- 
sis on Wendelstein 7X, 19:11201 (RA;XA) 

Configurational effects on the confinement in W 7AS, 19:11124 
(IA;XA) 

Impurity analysis in the W7-AS stellarator after wall conditioning 
by carbonization and boronization, 19:11251 (IA;XA) 

lon heat conductivity, radial electric fields and CX-losses in the 
W7-AS stellarator, 19:11122 (IA;XA) 

Neoclassical transport calculations using DKES code for W7- 
AS, 19:11126 (IA;XA) 

Neoclassical transport in stellarators - A comparison of conven- 
tional stellarator/torsatrons with the advanced stellarator, 
Wendelstein 7X, 19:11199 (IA;XA) 

Neutral gas and particle transport study on the W7-AS stellara- 
tor, 19:11140 (IA;XA) 

Progress onthe stellarator Wendelstein W7-AS, 19:11141 (IA;XA) 

WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 

The integrated melter off-gas treatment systems at the West 

Valley Demonstration Project, 19:8261 (R;US) 
WEST VIRGINIA 

A novel geotechnical/geostatistical approach for exploration and 
production of natural gas from multiple geologic strata: Tech- 
nical progress report, Aprit+-June 1993, 19:8141 (R;US) 

WESTERN REGION 

See USA 
WESTVACO PROCESS 

See DESULFURIZATION 
WHEAT 

Concentration of radiocaesium in grain following the Chernobyl 
accident, 19:8828 (RA;XE) 

WHITE DWARF STARS 

Binary-binary collisions involving main-sequence stars, white 
dwarfs and neutron stars in globular clusters, 19:10652 (R;US) 

Strongly coupled ionic mixtures and the H/He EOS, 19:10658 
(R;US) 

WIGGLER MAGNETS 

Analysis of advanced planar polarized light emitter, 19:10138 
(R;JP;In Japanese) 

Evaluation of superconducting wiggler designs and free-electron 
laser support: Final report, 19:11029 (R;US) 

WILD ANIMALS 
Habitat types on the Hanford Site: Wildlife and plant species of 
concern, 19:10392 (R;US) 
WILPUTTE PROCESS 
See COAL GASIFICATION 
WIND 

Implementation of a pressure scanner-system for a field rotor- 
aerodynamics experiment, 19:8638 (R;NL) 

Test FLEXTEETER: Volume 2: Appendices A to F, 19:8635 
(R;NL) 

Test FLEXTEETER: Volume 3: Appendices G to K, 19:8636 
(R;NL) 

WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND FARMS 

See WIND TURBINE ARRAYS 
WIND GENERATORS 

See WIND TURBINES 
WIND POWER 

A review of offshore work in the government’s wind energy pro- 
gramme, 19:8641 (RA;GB) 

Applicability of digital terrain analyses to wind energy prospect- 
ing and siting, 19:8632 (R;US) 

Costs of offshore energy from bottom-mounted two-bladed 
HAWT'’s, 19:8642 (RA;GB) 

Offshore wind climate and wind energy applications, 19:8630 
(RA;GB) 
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WIND POWER 


Prospects for offshore wind energy: the state of the art and fu- 
ture opportunities, 19:8640 (R;GB) 

Travel to the Netherlands to attend the Annex Workshop on 
large wind energy systems: Foreign trip, September 7-14, 
1993, 19:8634 (R;US) 

WIND TURBINE ARRAYS 

Multiple unit floating offshore wind farm (MUFOW), 19:8648 
(RA;GB) 

Offshore floating windmilis: 
(R;DK;in Danish) 

Technical and economical aspects of a floating offshore wind- 
farm, 19:8647 (RA;GB) 

Vindeby off-shore wind farm - construction and operation, 
19:8645 (RA;GB) 

WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
Aerodynamics 

International collaborative research in wind turbine rotor aerody- 

namics, 19:8654 (R;US) 
Construction 

Feasibility study for a prototype offshore wind turbine. V. 1, 

19:8649 (R;GB) 
Demonstration Programs 
Feasibility study for a UK demonstration offshore wind turbine, 
19:8643 (RA;GB) 
Dynamic Loads 
Dynamic response of offshore wind turbines, 19:8646 (RA;GB) 
Fatigue 

Effect of the marine environment on the fatigue life of wind tur- 

bine materials, 19:8644 (RA;GB) 
Feasibility Studies 


Feasibility study for a prototype offshore wind turbine. V. 1, 
19:8649 (R;GB) 


Feasibility study for a prototype offshore wind turbine. V. 2, 
19:8631 (R;GB) 
Feasibility study for a prototype offshore wind turbine. V. 3: Ap- 
pendices, 19:8650 (R;GB) 
Mechanical Vibrations 
Vibration analysis of 1 MW gearbox for the Avedoere wind tur- 
bine: Test bed measurements, 19:8652 (R;DK) 
Noise Pollution 
Rotor noise from wind turbines: Tip vortex noise, 19:8651 (R;DK) 
Noise Pollution Abatement 
Vibration analysis of 1 MW gearbox for the Avedoere wind tur- 
bine: Test bed measurements, 19:8652 (R;DK) 
Offshore Operations 
Feasibility study for a prototype offshore wind turbine. V. 1, 
19:8649 (R;GB) 
Feasibility study for a prototype offshore wind turbine. V. 2, 
19:8631 (R;GB) 
Feasibility study for a prototype offshore wind turbine. V. 3: Ap- 
pendices, 19:8650 (R;GB) 
Offshore Sites 
Feasibility study for a UK demonstration offshore wind turbine, 
19:8643 (RA;GB) 
Operation 
Feasibility study for a prototype offshore wind turbine. V. 1, 
19:8649 (R;GB) 
Pilot Plants 
Feasibility study for a prototype offshore wind turbine. V. 1, 
19:8649 (R;GB) 
Feasibility study for a prototype offshore wind turbine. V. 2, 
19:8631 (R;GB) 
Feasibility study for a prototype offshore wind turbine. V. 3: Ap- 
pendices, 19:8650 (R;GB) 
Seawater 
Effect of the marine environment on the fatigue life of wind tur- 
bine materials, 19:8644 (RA;GB) 
Site Selection 
Feasibility study for a prototype offshore wind turbine. V. 2, 
19:8631 (R;GB) 
Torsion 
Torsional analysis of 1 MW gearbox and shaft system in the 
Avedoere wind turbine (Demark), 19:8653 (R;DK) 


Preliminary project, 19:8633 
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WINDING MACHINES 

Filament to mandrel gap analysis: Resulting gap from filament 
winding over a cone-cylinder transition mandrel (reference 
NMTP NO. 93838), 19:9971 (R;US) 

WINDSCALE PRODUCTION REACTORS 

A comparative assessment of the impact of the Windscale and 
Chernobyl accidents on Cs-137 levels of uplands lamb in 
west Cumbria using the “Ruins” model, 19:8827 (RA;XE) 

Atmospheric dispersion models in assessment of accidental 
releases (illustrated by the Windscale and Chernobyl acci- 
dents), 19:8793 (RA;XE) 

Comparison of the countermeasures taken for the recovery of 
rural areas contaminated by radioactivity, 19:8204 (RA;XE) 

Countermeasures at the Windscale accident: the origin of the 
emergency reference level concept and its subsequent evolu- 
tion, 19:8822 (RA;XE) 

Cs-137 releases from Sellafield and Chernobyl: lake sediment 
based evidence from West Cumbria, UK, 19:8813 (RA;XE) 

Deposition of activity from the Windscale accident, 19:8798 
(RA;XE) 

Environmental distribution and transport of radionuclides in 
West Cumbria following the Windscale and Chernobyl acci- 
dents, 19:9133 (RA;XE) 

Practical decommissioning experience with nuclear installations 
in the European Community, 19:9135 (R;XE) 

Reappraisal! of environmental countermeasures to protect mem- 
bers of the public following the Windscale nuclear reactor 
accident, 1957, 19:8823 (RA;XE) 

Seminar on Comparative assessment of the environmental im- 
pact of radionuclides released during three major nuclear 
accidents: Kyshtym, Windscale, Chernobyl. Vol. 1, 19:9129 
(R;XE) 

Windscale and Chernobyl: a comparison of the effectiveness of 
countermeasures taken in the UK, 19:8824 (RA;XE) 

WIPP 

Effects of salt loading and flow blockage on the WIPP shrouded 
probe, 19:8268 (R;US) 

Expert judgment on markers to deter inadvertent human intru- 
sion into the Waste Isolation Pilot Plant, 19:8335 (R;US) 

Human intrusion in geologic disposal, 19:8341 (R;US) 

Technical basis for external dosimetry at the Waste Isolation Pi- 
lot Plant, 19:8401 (R;US) 

WIRES 

See also SUPERCONDUCTING WIRES 

Wire detecting apparatus and method, 19:10214 (PA;US) 
WOLFRAM 

See TUNGSTEN 
WOLSUNG-1 REACTOR 

ATHENA simulation of the Wolsung D2O spill incident of 1984 
November 25, 19:8922 (IA;CA) 

Korean experience in fuel performance and burnup extension, 
19:8937 (RA;CA) 

Replacement of bearing journals on heat transport pumps at the 
Wolsung nuclear generating station, 19:8860 (IA;CA) 

WOLSUNG-2 REACTOR 
Korea’s Team CANDU, 19:8900 (IA;CA) 
WwooD 

Travel to Britain to speak and cochair the session on Lignocellu- 
losics at the Ninth International Biodeterioration and 
Biodegradation Symposium, University of Leeds, England: 
Foreign trip report, September 3-10, 1993, 19:10492 (R;US) 

WOOD ALCOHOL 

See METHANOL 

WOOD FUELS 

Summary of the Zambia Charcoal industry Workshop, 19:9295 
(R;SE) 

Sustainable fuelwood use in rural Mexico: Volume |: Current 
patterns of resource use, 19:9192 (R;US) 

WOOD WASTES 

Fuel quality and dry matter loss during storage of logging 
residues in a windrow, 19:8549 (R;SE;in Swedish) 

Storage of logging residues (softwood) in windrows under vari- 
able conditions, 19:8548 (R;SE;In Swedish) 





WOOD-FUEL POWER PLANTS 
Biomass power industry: Assessment of key players and ap- 
proaches for DOE and industry interaction: Final report, 
19:8680 (R;US) 
WORKERS 
See PERSONNEL 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WORLD-WIDE FALLOUT 
See GLOBAL FALLOUT 
WT-3 TOKAMAK 
Sawtooth analysis by SXR computer tomography on WT-3, 
19:11107 (RA;XA) 
WWER TYPE REACTORS 
See also GREIFSWALD-1 REACTOR 
WWER-3 REACTOR 
WWER-5 REACTOR 
Computer Calculations 
ALBOM code abstract, 19:9020 (IA;RU;in Russian) 
ALBOM code abstract, 19:9021 (IA;RU;In Russian) 
KhIPI code abstract, 19:9023 (IA;RU;In Russian) 
PERMAK-360V code abstract, 19:9019 (IA;RU;In Russian) 
PROROK-2M code abstract, 19:9024 (IA;RU;In Russian) 
Control Rod Worths 
ALBOM code abstract, 19:9020 (IA;RU;In Russian) 
Fuel Assemblies 
KASSETA-2 code abstract, 19:9018 (IA;RU;in Russian) 
Fuel Cycle 
Increasing of WWER-440 fuel cycle length up to 18 months, 
19:8782 (IA;RU;in Russian) 
Neutron Fluence 
Calculation of neutron fluence on WWER-440 pressure vessels 
of NPP Kozloduj 2 and 3 blocks, 19:8781 (IA;RU;In Russian) 
Power Distribution 
PERMAK-360V code abstract, 19:9019 (IA;RU;In Russian) 
PIR-VOPOL code abstract, 19:9022 (IA;RU;in Russian) 
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49719 19:10709 OSTI; NTIS; INIS; GPO Dep. 

49720 19:9637 OSTI; NTIS; INIS; GPO Dep. 

49734 19:10538  OSTI; NTIS (US Sales Only); GPO Dep. 
49735 19:10066  OSTI; NTIS; GPO Dep. 

49744 19:10264  OSTI; NTIS; GPO Dep. 

49748 19:9030 OSTI; NTIS; INIS; GPO Dep. 

49758 19:10265  OSTI; NTIS; INIS; GPO Dep. 

49783 19:10087 OSTI; NTIS; INIS; GPO Dep. 
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DE94005447 
DE94005192 
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49971 19:10710 OSTI; NTIS; INIS; GPO Dep. 
52351-Rev.12/93 19:9220 OSTI; NTIS; INIS; GPO Dep. 
52402 19:8239 OSTI; NTIS; INIS; GPO Dep. 
60020 19:10088 OSTI; NTIS; INIS; GPO Dep. 
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70370 19:9638 OSTI; NTIS (US Sales Only); GPO Dep. 
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93-41 
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11462 
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19:9235 


19:11330 
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OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only): 
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OSTI; NTIS (US Sales Only); 
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INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
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DE94006099 
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DE94612497 
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DE94738778 
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DE94612438 
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DE94613961 
DE94615102 
DE94615103 
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DE94614328 
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Number 


93-15 
CENBG- 
9215 
9216 
CERN-TH- 
6782-93 
CFFTP-G— 
9053 
91114 
91115 
91116 
9162 
9204 
9222-1 
9239 
CIEMAT- 
705 
714 
coG- 
92-13. 
92-142. 
92-191. 
92-248. 
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92-280. 
92-293. 
92-322. 
92-80. 
CONF-8602186— 


CONF-8606428-— 


CONF-8706423— 


CONF-8711342- 


CONF-8803292- 


CONF-880404— 


CONF-8804344— 


CONF-8809221- 


CONF-8809416— 


1 
2 
CONF-890701— 


32 


Abstract 
Number 


19:8596 


19:10155 
19:10782 


19:10714 


19:11229 
19:9895 

19:10156 
19:11233 
19:11230 
19:11231 
19:11232 
19:10539 


19:10918 
19:9929 
19:8231 
19:10142 
19:9892 
19:9851 
19:8232 
19:8381 
19:10423 
19:9804 
19:8991 


19:8583 


19:8910 


19:8934 


19:8586 


19:10509 


19:10387 


19:9722 
19:9984 


19:10091 


Source of 
Availability 


OSTI 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


; NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


Order 
Number 


DE94612246 


DE94613923 
DE94614657 


DE94614614 


DE94615110 
DE94612869 
DE946133909 
DE94615111 
DE94615112 
DE94615107 
DE94615108 
DE94613260 


Distribution 
Category 


OSTI; NTIS 
OSTI; NTIS 


DE94738298 
DE94738299 


See AECL-10511 

See AECL—10678 

See AECL—10659 

See AECL—10691 

See AECL-—10675 

See AECL—10554 

See AECL—10346 

See AECL—10746 

See AECL—10587 

(1. Sede Boger symposium on solar electricity 
production; Sede Boger (israel); 23-24 Feb 
1986) 

See ASCU-86-15 

(7. annual Canadian Nuclear Society confer- 
ence; Toronto (Canada); 8-11 Jun 1986) 

See INIS-mf—13765 

(27. Annual Canadian Nuclear Association and 
the 8th annual Canadian Nuclear Society 
conference; Saint John (Canada); 14-17 Jun 
1987) 

See INIS-mf—13766 

(Canadian Nuclear Society international confer- 
ence on CANDU maintenance; Toronto 
(Canada); 22-24 Nov 1987) 

See INIS-mf-13763 

(3. Sede Boger symposium on solar electricity 
production; Sede Boger (Israel); 6-7 Mar 
1988) 

See ASCU-88-19 

(7. international congress of the International 
Radiation Protection Association (IRPA); 
Sydney (Australia); 10 Apr 1988) 

See INIS-mf-13752 

(Joint United States-Japan seminar in the envi- 
ronmental sciences; Honolulu, HI (United 
States); 24-30 Apr 1988) 

See ORNL/TM-12392 

(International meeting on reduced enrichment 
for research and test reactors (RERTR); San 
Diego, CA (United States); 18-24 Sep 1988) 

See ANL/RERTR/TM-13 

(2. international symposium on probability meth- 
ods applied to electric power systems; 
Oakland, CA (United States); 20-23 Sep 
1988) 

See WPAD-OPA-TI-03 

See WPAD-OPA-TI-02 

(International cryogenic materials conference; 
Los Angeles, CA (United States); 24-28 Jul 
1989) 


OSTI; NTIS; GPO Dep. E 1.99: DE94005988 MF-414 
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Number 
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CONF-8910587— 


CONF-9003342- 


CONF-9003343- 


CONF-9005453— 


CONF-9010134— 


CONF-9010468— 


CONF-9010553— 


CONF-9011197- 


CONF-9103282- 


CONF-9103283- 


CONF-9105438— 


CONF-9105439— 


CONF-9106451— 


CONF-9109428— 


1 
CONF-9109522- 


Abstract 
Number 


19:10788 


19:8935 


19:8740 


19:10510 


19:9129 


19:10328 


19:11315 


19:11081 


19:11207 


19:11207 


19:9169 


19:11118 


19:10938 


19:8119 


19:10961 


Source of GPO 
Availability Dep. 


(International school seminar on heavy ion 
physics; Dubna (USSR); 3-12 Oct 1989) 

See INIS-RU-367 

(2. International Conference on CANDU Fuel; 
Pembroke (Canada); 1-5 Oct 1989) 

See INIS-mf-13767 

(Symposium on maintenance pianning and oper- 
ations; Riyadh (Saudi Arabia); 17-19 Mar 
1990) 

See INIS-mf-13750 

(CNA/CNS Student Conference; Peterborough 
(Canada); 23-24 Mar 1990) 

See INIS-mf-13768 

(1. National Conference on Radiation Industry; 
Hanoi (Viet Nam); 30-31 May 1990) 

See INIS-mf-13770 

(Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released 
during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl; Luxem- 
bourg (Luxembourg); 1-5 Oct 1990) 

See EUR-13574(V.1) 

(Transport and mass exchange processes in 
sand and gravel aquifers: field and modelling 
studies conference and workshop; Ottawa 
(Canada); 1-4 Oct 1990) 

See AECL—10308(v.1) 

(75. Meeting of the Argentine Physics Associa- 
tion; La Plata (Argentina); 8-11 Oct 1990) 

See INIS-AR-043 

(International Atomic Energy Agency (IAEA) 
technical committee meeting on time resolved 
two- and three-dimensional plasma diagnos- 
tics; Nagoya (Japan); 19-22 Nov 1990) 

See INIS-mf—13738 

(Working seminar on "Fusion reactions in con- 
densed matter” and All-union conference on 
"Cold fusion”; Working seminar on "Fusion 
reactions in condensed matter” and All-union 
conference on "Cold fusion”; Dubna (Russian 
Federation); Moscow (Russian Federation); 
22-24 Mar 1991; 25-26 mar 1991) 

See INIS-RU-364 

(Working seminar on "Fusion reactions in con- 
densed matter” and All-union conference on 
"Cold fusion”; Working seminar on "Fusion 
reactions in condensed matter” and All-union 
conference on "Cold fusion”; Dubna (Russian 
Federation); Moscow (Russian Federation); 
22-24 Mar 1991; 25-26 mar 1991) 

See INIS-RU-364 

(1. energy conference Israel-former USSR; 
Beer-Sheva (Israel); 13-15 May 1991) 

See INIS-mf-13748 

(8. international workshop on stellarators; 
Kharkov (Ukraine); 27-31 May 1991) 

See INIS-mf-13744 

(4. Conference on hyperfine interaction spectro- 
scopic investigations; Uzhgorod (Ukraine); 
26-28 Jun 1991) 

See INIS-RU-360 

(6. Institut Francais du Petrole (IFP) exploration 
and production research conference; Saint- 
Raphael (France); 4-6 Sep 1991) 

See LBL-30935 

(Workshop on polymer science studied by neu- 
tron scattering; Tsukuba (Japan); 9-10 Sep 
1991) 

See KEK-PROC—93-3 
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1 
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CONF-920538— 


29 
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{ 
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CONF-9206281-— 


CONF-920641- 


CONF-9206424— 
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19:8561 


19:10626 
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19:10286 


19:10090 
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19:9044 


19:9988 


19:10668 


19:9754 


19:10120 


19:8232 
19:11317 


19:9827 


19:9135 


Source of GPO 
Availability Dep. 


(Specialists’ meeting on accelerator-based 
transmutation; Villigen (Switzerland); 9-12 
Sep 1991) 

See PSI-PROC—92-02 

(4. Sede Boger symposium on solar electricity 
production; Sede Boger (Israel); 1-2 Oct 
1991) 

See CEEP-91-25 

(Workshop on thermochemical processing of 
biofuels; Birmingham (United Kingdom); 10 
Oct 1991) 

See ETDE-GB-523 

(Powers generation from landfill gas workshop; 
Solihull (United Kingdom); 13 Nov 1991) 

See ETDE-GB-525 

(1992 American Mathematical Society meeting; 
Springfield, MO (United States); 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Pacific Northwest history conference; Salem, 
OR (United States); 26-28 Mar 1992) 

See WHC-SA-1515 

(4. FAST annual meeting on 1992 environmental 
analysis in Italy; Milan (Italy); 17-18 Mar 
1992) 

See ETDE-IT-94-02 

(NUMELEC 92: Conference on numerical meth- 
ods in electromagnetism; Grenoble (France); 
17 Mar 1992) 

See CEA-CONF-1 1590 

(American Astronomical Society/Goddard Space 
Flight Center (AAS/GSFC) international sym- 
posium; Greenbelt, MD (United States); 
26-30 Apr 1992) 

See UCRL-JC—111696 

(2. Joint CEC-CEA Progress Meeting of the 
Oklo Working Group; Brussels (Belgium); 6-7 
Apr 1992) 

See EUR-14877 

(8. power plant dynamics, control and testing 
symposium; Knoxville, TN (United States); 
27-29 May 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 
(International symposium on instabilities in multi- 
phase flows; Rouen (France); 11-14 May 

1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(10. Capri Symposium on Particle Physics 
"Thirty years of elementary particle theory”; 
Capri (Italy); 25-29 May 1992) 

See CEA-CONF—1 1594 

(CANMET International Conference; Istanbul 
(Turkey); 3-8 May 1992) 

See AECL—10490 

(ICFA workshop on AC superconductivity; 
Tsukuba (Japan); 23-25 Jun 1992) 

See KEK-PROC—92-14 

(Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society; 
St. John (Canada); 7-10 Jun 1992) 

See AECL—10675 

See INIS-mf-13764 

(Chemical sensors technology development 
planning workshop; Dallas, TX (United 
States); 15-16 Jun 1992) 

See |S—5093 

(3. Seminar on Practical Decommissioning ex- 
perience with nuclear installations in the 
European Community; Gundremmingen- 
Guenzburg (Germany); 24-25 Jun 1992) 

See EUR-14879 
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Report 
Number 


CONF-920706— 
56 
CONF-9207115- 


3 
CONF-9207170- 


2 
3 
CONF-9207206— 


2 
CONF-9207230- 


CONF-9207231- 


CONF-920905— 


CONF-9209122- 


CONF-9209396— 


1 


CONF-9209434— 


CONF-9210435- 


CONF-921099— 


CONF-921102- 


64 
CONF-9211151- 


CONF-9211172- 


CONF-9212105— 


Abstract 
Number 


19:10096 


19:9989 


19:9474 


19:9472 


19:8543 


19:10116 


19:10116 


19:8216 


19:10752 


19:11042 


19:10692 
19:10696 


19:10334 


19:8842 
19:8843 
19:8844 


19:10011 


19:9469 


19:10121 


19:8492 


Source of GPO 
Availability Dep. 


(International conference on high energy acceler- 
ators; Hamburg (Germany); 20-24 Jul 1992) 

See FNAL/C—92/220 

(Japan-US seminar on two-phase flow dynam- 
ics; San Francisco, CA (United States); 5-11 
Jul 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(International symposium on room air convection 
and ventilation effectiveness; Tokyo (Japan); 
22-24 Jul 1992) 

See AUC-IBT-R—9255 

See AUC-IBT-R-9250 

(Agricultural biomass utilization in energy pro- 
duction; Saluggia (Italy); 2 Jul 1992) 

See ETDE-IT—94-04 

(Workshops on the utilization of electron beams; 
Workshops on the utilization of electron 
beams; Bangkok (Thailand); Jakarta (Indone- 
sia); 9 Jul 1992; 13 jul 1992) 

See JAERI-M-93-160 

(Workshops on the utilization of electron beams; 
Workshops on the utilization of electron 
beams; Bangkok (Thailand); Jakarta (Indone- 
sia); 9 Jul 1992; 13 jul 1992) 

See JAERI-M-93-160 

(PATRAM '92: 10th international symposium on 
the packaging and transportation of radioac- 
tive materials; Yokohama (Japan); 13-18 Sep 
1992) 

See INIS-JP-018 

(2. biennial conference on low-energy antiproton 
physics (LEAP-2); Courmayeur (Italy); 14-19 
Sep 1992) 

See LAPP-EXP-92-04 

(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wuerzburg (Germany); 30 Sep - 7 oct 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Joliot-Curie school on Nuclear Physics; 
Maubuisson (France); 14-19 Sep 1992) 

See IN2P3-—93-01 

See IPNO-TH-92-108 

(4. meeting of Regional Agency for Environment 
on environmental policy in Mediterranean 
Sea; Toulon (France); 28 Oct 1992) 

See CEA-CONF-1 1598 

(3. international conference on CANDU fuel; 
Chalk River (Canada); 4-8 Oct 1992) 

See AECL—10642 

See AECL—10643 

See AECL—10685 

(Joint American Nuclear Society/European Nu- 
clear Society (ANS/ENS) international 
meeting on fifty years of controlled nuclear 
chain reaction: past, present, and future; 
Topical meeting on advances in reactor 
physics; Chicago, IL (United States); 
Knoxville, TN (United States); 15-20 Nov 
1992; 11-14 apr 1994) 

See WAPD-T-—2976 

(20. annual Illinois energy conference; Chicago, 
IL (United States); 23-24 Nov 1992) 

See DOE/CH/10538—1 

(International workshop on B factories: acceler- 
ators and experiments; Tsukuba (Japan); 
17-20 Nov 1992) 

See KEK-PROC-—93-7 

(Workshop on arable crops for fuels; Solihull 
(United Kingdom); 15 Dec 1992) 

See ETDE-GB-524 
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CONF-9212107- 


Report 


Number 


CONF-9212107-— 


CONF-9212108- 


CONF-9212111-— 


1 
CONF-9301 135-— 


CONF-930117- 


8 
CONF-930159— 


59 
CONF-930173- 


13 
CONF-930181- 


CONF-9302119- 


3 


CONF-9302158- 


CONF-9302163- 


CONF-9303130- 


CONF-930321 4— 


1 
CONF-9303218- 


1 
CONF-8303250- 


1 
CONF-930346— 


4 
CONF-930401-— 


20 
CONF-930405— 


53 
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Abstract 
Number 


19:11284 


19:10749 


19:9223 


19:10182 


19:10451 


19:10821 


19:10489 


19:10461 


19:10570 


19:8596 


19:11066 


19:8241 


19:10332 


19:8560 


19:10277 


19:9045 


19:10146 


Source of 
Availability 


(Research meeting on ‘physics and application 
on Z-pinches’; Nagoya (Japan); 11-12 Dec 
1992) 

See NIFS-PROC—14 

(Workshop on TRISTAN physics at high lumi- 
nosities; Tsukuba (Japan); 15-16 Dec 1992) 

See KEK-PROC—93-2 

(Technology delay and European integration: In- 
novation, convergence, specialization; Rome 
(Italy); 16 Dec 1992) 

See ETDE-IT-—94-03 

(7. workshop on radiation detectors and their 
uses; Tsukuba (Japan); 26-27 Jan 1993) 

See KEK-PROC-—93-8 

(26. Hawaiian international conference on sys- 
tem science: biotechnology computing track; 
Kauai, HI (United States); 5-8 Jan 1993) 

OSTI; NTIS; GPO Dep. 

(OE/LASE ’93: International Society for Optical 
Engineering (SPIE) conference; Los Ange- 
les, CA (United States); 13-23 Jan 1993) 

See BNL—-49888 

(HIPAGS 93: workshop on heavy ion physics at 
the alternating gradient synchrotron; Cam- 
bridge, MA (United States); 14-17 Jan 1993) 

See BNL-49942 

(Workshop on radiation protection toward the 
turn of the century; Paris (France); 11-13 Jan 
1993) 

See SSI-+93-07 

(3. international symposium on radioiodinated 
fatty acids; Kyoto (Japan); 10-11 Feb 1993) 

OSTI; NTIS; GPO Dep. 

(1. Australian-Asian conference on radiation 
science and nuclear medicine; Sydney (Aus- 
tralia); 17-19 Feb 1993) 

See INIS-mf-13746 

(5. Sede Boger symposium on solar electricity 
production; Sede Boger (Israel); 15-17 Feb 
1993) 

See CEEP-93-15 

(10. topical conference on radio frequency 
power in plasmas; Boston, MA (United 
States); 1-3 Mar 1993) 

See EUR-CEA-FC—1486 

(National Social Science Association meeting; 
San Francisco, CA (United States); 31 Mar - 
3 apr 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Symposiium on ecological restoration; Chicago, 
IL (United States); 4 Mar 1993) 

See ANL/EAIS/CP-—80504 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop on ice core 
studies of global biogeochemical cycles; An- 
necy (France); 26-31 Mar 1993) 

See UCRL-JC—1 15082 

(Optical Society of America meeting on optical 
remote sensing of the atmosphere; Salt Lake 
City, UT (United States); 8-12 Mar 1993) 

See DOE/ER/61072-6 

(Meeting on nuclear plant instrumentation, con- 
trol and man-machine interface technologies; 
Oak Ridge, TN (United States); 18-21 Apr 
1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (United States); 
12-16 Apr 1993) 

See BNL-48856 
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(International waste management conference; 
San Juan (Puerto Rico); 28 Apr - 1 may 1993) 

See SAND-93-0226C 

(International symposium on the application of 
isotope techniques in studying past and 
current environmental changes in the hydro- 
sphere and atmosphere; Vienna (Austria); 
19-23 Apr 1993) 

See INIS-mf—13776 

See INIS-mf-13777 

(2. International Atomic Energy Author- 
ity/Coordinated Research Program 
(IAEA/CRP) meeting on activation cross 
sections for the generation of long-lived ra- 
dionuclides; IAEA’s coordinated research on 
activation cross sections for the generation 
of long-lived; San Diego, CA (United States); 
San Diego, CA (United States); 29-30 Apr 
1994; 29-30 apr 1993) 

See LA-UR-93-3633 

(4. Meiko User Society conference; Southamp- 
ton (United Kingdom); Apr 1993) 

See ANL/MCS/CP-81645 

(2. international workshop on physics and exper- 
iments at linear e*e~ colliders; European 
workshop at DESY; 2. international workshop 
on physics and experiments at linear ete— 
colliders; European workshop a; Waikoloa, 
HI (United States); Hamburg (Germany); 26 
Apr 1993; 2 apr 1993) 

See RAL-93-057 

(2. international workshop on physics and exper- 
iments at linear e*e~ colliders; European 
workshop at DESY; 2. international workshop 
on physics and experiments at linear ete— 
colliders; European workshop a; Waikoloa, 
HI (United States); Hamburg (Germany); 26 
Apr 1993; 2 apr 1993) 

See RAL-93-057 

(SOLAR '93: American Society of Mechanical 
Engineers (ASME)/American Solar Energy 
Society (ASES) joint solar energy confer- 
ence; Washington, DC (United States); 25-28 
Apr 1993) 

See DOE/ER/61072-8 

(95. annual meeting of the American Ceramic 
Society; Cincinnati, OH (United States); 18- 
22 Apr 1993) 

See SAND-—93-0489C 

(1. international global atmospheric chemistry 
(IGAC) project conference; Eilat (Israel); 18- 
22 Apr 1993) 

See INIS-mf—13769 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) OE/aerospace science and 
sensing meeting; Orlando, FL (United 
States); 11-16 Apr 1993) 

See UCRL-JC—115032 

(PAC '93: international particle accelerator con- 
ference; Washington, DC (United States); 
17-20 May 1993) 

See BNL-49178 

See FNAL/C—93/281 

See FNAL/C—93/280 

See SLAC-PUB-6255 

(15. international conference on software engi- 
neering; Baltimore, MD (United States); 
17-21 May 1993) 

See ETDE-IT—94-05 
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(12. International collaboration of advanced neu- 


tron sources meeting (ICANS); Abingdon 
(United Kingdom); 24-28 May 1993) 

See LA-UR-94-269 

See LA-UR-94-404 

(Electronics for future colliders; Chestnut Ridge, 
NY (United States); 4-5 May 1993) 

See IS-M-752 

(1. Theory Institute on computational differentia- 
tion workshop; Argonne, IL (United States); 
24-26 May 1993) 

See ANLU/MCS-TM-183 

(Towards short wavelength free-electron lasers 
(FELs) workshop; Upton, NY (United States); 
21-22 May 1993) 

See BNL-49651 

(16. meeting on elementary particle physics; 
Kazimierz (Poland); 24-28 May 1993) 

See LBL-34797 

(Low cost materials of construction for biological 
processes; Colorado Springs, CO (United 
States); 13 May 1993) 

See NREL/CP-420-6032 

(1993 international conference on strings; Berke- 
ley, CA (United States); 24-29 May 1993) 

See SLAC-PUB-6388 

(Zambia Charcoal Industry Workshop. Policy 
and Management Challenges for the Future; 
Siavonga (Zambia); 10-14 May 1993) 

See SEI-EED—21 

(2. conference on metrology assurance of 
nuclear energy: from theory to practical ap- 
plications; Varna (Bulgaria); 30 May - 1 jun 
1993) 

See INIS-mf-—13785 

See INIS-mf-13786 

See INIS-mf—13793 

See INIS-mf-13790 

(12. annual international symposium on thermal 
treatment technologies - incineration confer- 
ence; Knoxville, TN (United States); 3-7 May 
1993) 

See PLR-93-01 

See ETDE-IT—94-06 

(17. solar photochemistry research conference; 
Brainerd, MN (United States); 6-10 Jun 1993) 

OSTI; NTIS; GPO Dep. 

(Conference on hadron; Como (italy); 21-25 Jun 
1993) 

See SLAC-PUB-6327 

(North Atlantic Treaty Organization (NATO) ad- 
vanced study meeting of Institute on 
Nanophas Materials; Corfu (Greece); 20 Jun 
- 2 jul 1993) 

See IS-M-751 

(2. international discussion meeting on relax- 
ations in complex systems; Alicante (Spain); 
28 Jun - 8 jul 1993) 

See SAND—-93-1478C 

(8. conversation in the discipline biomolecular 


stereodynamics; Albany, NY (United States); 
Jun 1993) 


See LA-UR-93-3073 

(ECMWF workshop on boundary-layer clouds; 
Reading (United Kingdom); 8-11 Jun 1993) 

OSTI; NTIS; GPO Dep. 

(8. international workshop on a tau-charm fac- 
tory; Marbella (Spain); 1-6 Jun 1993) 

See RAL-93-051 
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19:11022 
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Availability Dep. 


(North Atlantic Treaty Organization/Advanced 
Study Institute (NATO/ASI) meeting on real 
and complex dynamical systems; Hillerod, 
NJ (United States); Jun 1993) 

See LA-UR-93-3844 

(Equation of state in astrophysics workshop; 
Saint-Malo (France); 14-18 Jun 1993) 

See UCRL-JC—115805 

(International Union of Theoretical and Applied 
Mechanics (IUTAM) symposium on computa- 
tional mechanics of materials; Providence, Rl 
(United States); 15-18 Jun 1993) 

See SAND-93-1490C 

(BWEA/DTI prospects for offshore wind energy 
seminar: the state of the art and future op- 
portunities; Harwell (United Kingdom); 29 
Jun 1993) 

See ETSU-N-126 

(NATO workshop on pattern formation and lat- 
tice gas automata; Waterloo (Canada); 7-14 
Jun 1993) 

See LA-UR-93-4331 

(European conference on new fuels and vehi- 
cles for clean air; Amsterdam (Netherlands); 
22-23 Jun 1993) 

See ETDE-IT—94-01 

(13. international conference on particles and 
nuclei; Perugia (Italy); 27 Jun - 3 jul 1993) 

See FNAL/C—93/314-E 

(14. international conference of the International 
Association for the Advancement of High 
Pressure Science and Technology; Colorado 
Springs, CO (United States); 27 Jun - 2 jul 
1993) 

See UCRL-JC—113402 

(24. international annual conference of the 
Fraunhofer Institute of Chemical Technolo- 
gies; Karlsruhe (Germany); 29 Jun - 2 jul 
1993) 

See UCRL-JC—112411 

(Windsor workshop on aiternative fuels; Toronto 
(Canada); 14-16 Jun 1993) 

OSTI; NTIS; GPO Dep. 

(International cryogenic engineering conference 
and international cryogenic materials confer- 
ence; Albuquerque, NM (United States); 
12-16 Jul 1993) 

See FNAL/C—93/186 

See LBL-35002 

See LBL—35003 

See LBL-35001 

(Physics and chemistry of molecular and oxide 
superconductors; Eugene, OR (United 
States); 27-31 Jul 1993) 

See UCRL-JC—114155 

(14. international workshop on weak interactions 
and neutrinos; Seoul (Korea, Republic of); 
19-24 Jul 1993) 

See BNL-49971 

(10. detonation symposium; Boston, MA (United 
States); 12-16 Jul 1993) 

See UCRL-JC—111316 

(3. international conference on school and popu- 
lar meteorological and oceanographic 
education; Ontario (Canada); 14-18 Jul 1993) 

See PNL-SA-22398 

(International School of Physics Enrico Fermi 
conference; Varenna (Italy); 20-30 Jul 1993) 

See LBL-34434 
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(1. international conference on large scale 
applications and radiation hardness of semi- 
conductor detectors; Florence (Italy); 7-9 Jul 
1993) 

See BNL-49823 

(1993 diesel emission reduction workshop; La 
Jolla, CA (United States); Jul 1993) 

See SAND—93-8690C 

(5. special plenary session of validation and 
model program research co-ordination 
(VAMP RCM) meeting; Vienna (Austria); 5-9 
Jul 1993) 

See UCRL-JC—115100 

(Conference on the bubble chamber and its role 
in particle physics; Geneva (Switzerland); 
14-16 Jul 1993) 

See BNL-49912 

(Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers (SPIE); San 
Diego, CA (United States); 11-16 Jul 1993) 

See UCRL-JC—112603 

See UCRL-JC—115262 

(Windpower '93; San Francisco, CA (United 
States); 12-16 Jul 1993) 

See PNL-SA-22117 

(16. annual conference of the International As- 
sociation for Energy Economics: energy, 
environment and sustainable development - 
challenges for the 21st century; Nusa Dua 
(Indonesia); 27-29 Jul 1993) 

See CEA-CONF-—1 1633 

(34. annual meeting of the Institute of Nuclear 
Materials Management; Scottsdale, AZ 
(United States); 18-21 Jul 1993) 

See PNL-SA-21878 

(5. international workshop on low temperature 
detectors; Berkeley, CA (United States); 29 
Jul - 3 aug 1993) 

See CEA-DAPNIA-SPP-93-11 

(International Europhysics conference on high- 
energy physics; Marseille (France); 22-28 Jul 
1993) 

See FNAL/C—93/375 

See FNAL/C—93/353-E 

(5. international conference on electron spec- 
troscopy; Kiev (Ukraine); 26 Jul - 1 aug 1993) 

See LBL-35054 

(21. annual SLAC Summer Institute on particle 
physics: spin structure in high-energy pro- 
cesses; 23. international symposium on 
multiparticle dynamics; Stanford, CA (United 
States); Aspen, CO (United States); 26 Jul - 
6 aug 1993; 13-17 sep 1993) 

See SLAC-PUB-—6400 

(Conference of the International Union of Pure 
and Applied Physics on low temperature 
physics (LT 20); Eugene, OR (United 
States); 1-11 Aug 1993) 

See LBL-35035 

(12. biennial conference for the International As- 
sociation for Structural Mechanics in Reactor 
Technology (SMIRT 12); Stuttgart (Ger- 
many); 16-26 Aug 1993) 

See CEA-CONF—1 1397 

See SAND—-93-0554C 

(1. biomass conference of the Americas: en- 
ergy, environment, agriculture, and industry; 
Burlington, VT (United States); 30 Aug - 2 
sep 1993) 

See PNL-SA-22582 
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(5. international conference on human-computer 
interaction; Orlando, FL (United States); 8-13 
Aug 1993) 

See PNL-SA-22420 

(1993 summer national American Institute of 
Chemical Engineers (AIChE) conference; 
Seattle, WA (United States); 15-18 Aug 1993) 

See WINCO—1 1980 

See PNL-SA—22565 

See PNL-SA-22817 

(37. International Union of Pure and Applied 
Chemistry (IUPAC) meeting; Lisbon (Portu- 
gal); 5-12 Aug 1993) 

See BNL-49329 

(4. international conference on the structure of 
surfaces; Shanghai (China); 16-19 Aug 1993) 

See LBL-35051 

(BIOMAG 93: international conference on bio- 
magnetism; Vienna (Austria); 16-20 Aug 
1993) 

See LA-UR-93-4442 

See LA-UR-94-119 

(20. annual review of progress in quantitative 
nondestructive evaluation (NDE); Brunswick, 
ME (United States); 1-6 Aug 1993) 

See LA-UR-93-4143 

See UCRL-JC—115202 

See UCRL-JC—113707 

(9. annual model conference on waste manage- 
ment and environmental restoration; Oak 
Ridge, TN (United States); 23-26 Aug 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Conference on transportation and energy 
strategies for a sustainable transportation 
system; Pacific Grove, CA (United States); 
22-25 Aug 1993) 

See ANL/ES/CP-81549 

(International workshop on acceleration and ra- 
diation generation in space and laboratory 
plasmas; Kardmall (Greece); 10 Aug - 4 sep 
1993) 

See LBL-34842 

(Conference on disarmament and arms limita- 
tion obligations: problems of compliance and 
enforcement; Geneva (Switzerland); 5-6 Aug 
1993) 

See UCRL-JC—115521 

(3. workshop on relativistic aspects of nuclear 
physics; Rio de Janeiro (Brazil); 25-27 Aug 
1993) 

See FNAL/C—93/381 

(3. thermal field theories workshop; Alberta 
(Canada); 15-28 Aug 1993) 

See LA-UR-94-381 

(16. international symposium on lepton and pho- 
ton interactions; Ithaca, NY (United States); 
10-15 Aug 1993) 

See FNAL/C—93/214-E 

(EPRV/EPA/DOE sulfur dioxide control sympo- 
sium; Boston, MA (United States); 24-27 Aug 
1993) 

See ANL/DIS/CP-81714 

(6. international conference on energy program 
evaluation: uses, methods and results; 
Chicago, IL (United States); 23-27 Aug 1993) 

See PNL-SA-21686 

See PNL-SA-21678 

(International superconductive electronic confer- 
ence; Boulder, CO (United States); 11-14 
Aug 1993) 

See LBL-34878 
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Availability 


(International conference on strongly correlated 
electron systems; La Jolla, CA (United 
States); 16-19 Aug 1993) 

See BNL-49720 

(2. international mixed waste symposium; Balti- 
more, MD (United States); 17-20 Aug 1993) 

See FEMP/SUB—060 

(Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat; Mor- 
gantown, WV (United States); 3-5 Aug 1993) 

See DOE/MC/23167-94/C0235 

See DOE/MC/23170-94/C0244 

(International energy and environmental 
congress; Minneapolis, MN (United States); 
4-5 Aug 1993) 

See PNL-SA-22591 

(9. biennial topical conference on atomic pro- 
cesses in plasmas; San Antonio, TX (United 
States); 19-23 Sep 1993) 

See UCRL-JC—114373 

(Global '93: future nuclear systems - emerging 
fuel cycles and waste disposal options; Seat- 
tle, WA (United States); 12-17 Sep 1993) 

See CEA-CONF—1 1607 

See CEA-CONF—1 1603 

See BNL-49702 

(Intakes of radionuclide detection, assessment 
and limitation of occupational exposure; Bath 
(United Kingdom); 13-17 Sep 1993) 

See PNL-SA-22263 

(20. American Society for Quality Control 
(ASQC) national energy and environmental 
annual conference; Indian Wells, CA (United 
States); 19-22 Sep 1993) 

See ANL/CMT/CP-80402 

(5. annual American Chemical Society (ACS) In- 
dustrial and Engineering Chemistry (l&EC) 
Division special symposium on emerging 
technologies for hazardous waste manage- 
ment; Atlanta, GA (United States); 27-29 Sep 
1993) 

See SAND-93-7116C 

(2. annual clean coal technology conference; At- 
lanta, GA (United States); 7-9 Sep 1993) 

OST; NTIS; INIS; GPO Dep. E 1.99: 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(4. international conference on calorimetry in 
high-energy physics; Elba (Italy); 19-25 Sep 
1993) 

See FNAL/C-93/25 1 

(2. international symposium on productive and 
quality improvement with a focus on govern- 
ment; Washington, DC (United States); 8-10 
Sep 1993) 

See PNL-SA-21413 

See PNL-SA-22168 

(2. international conference on computational 
physics; Beijing (China); 13-17 Sep 1993) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(International radon conference; Denver, CO 
(United States); 20-23 Sep 1993) 

See FEMP-2293 

(Symposium on precipitation and evaporation; 
Bratislava (Slovakia); 20-24 Sep 1993) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(Focus 93: site characterization and model vali- 
dation; Las Vegas, NV (United States); 26-29 
Sep 1993) 

See SAND-—93-2507C 


Distribution 
Category 


DE94004473 
DE94004378 


DE94005591 


DE93019199 





Report 
Number 


CONF-9309230— 


1 
CONF-9309252- 


a 
CONF-930926— 


27 

28 

29 
CONF-9309260- 


{ 
CONF-930928— 


24 

25 

26 

27 

3-Rev. 

6-Rev. 
CONF-930929— 


3 
CONF-9309292- 

4 
CONF-9309293~ 


1 
CONF-9309296— 


2 
CONF-9309297— 


3 
CONF-9309299— 


1 
CONF-9309310— 


1 
CONF-9309313— 


CONF-9309317-— 


1 
CONF-9309318— 


Abstract 
Number 


19:10331 


19:10141 
19:10126 
19:10140 


19:10455 


19:11290 


19:9712 


19:9633 


19:9632 


19:11226 


19:11225 


19:10724 


19:11385 


19:10653 


19:10762 


19:11289 


19:9987 


19:10924 


Source of 
Availability 


(2. international workshop in integrating 
geographic information systems and environ- 
mental modeling; Breckenridge, CO (United 
States); 27-29 Sep 1993) 

See ANL/EAIS/CP-78989 

(1993 towards world class manufacturing; Litch- 
field Park, AZ (United States); 12-16 Sep 
1993) 

See SAND—93-4041C 

(13. international conference on magnet technol- 
ogy; Victoria (Canada); 20-24 Sep 1993) 

See LBL—35005 

See SLAC-PUB-6333 

See LBL—35004 

(4. international symposium on human identifica- 
tion; Scottsdale, AZ (United States); 27-29 
Sep 1993) 

See UCRL-JC—112468 

(6. international conference on fusion reactor 
materials; Stresa (Italy); 27 Sep - 1 oct 1993) 

See SAND—93-1202C 

See PNL-SA-22452 

See ANL/ET/CP-—81786 

See ANL/ET/CP-—81785 

See ANL/EP/CP-79740-Rev. 

See ANL/EP/CP-79739-Rev. 

(7. international conference on emerging nuclear 
energy systems; Makuhari (Japan); 20-24 
Sep 1993) 

See BNL-49701 

(Advanced study conference on heavy flavours; 
Pavia (Italy); 3-7 Sep 1993) 

See FNAL/C—93/383 

(Nuclear Information and Records Management 
Association meeting; Augusta, GA (United 
States); 2 Sep 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Theory and phenomenology in astroparticle and 
underground physics conference; Gran 
Sasso (Italy); 19-23 Sep 1993) 

See LA-UR-94-25 

(21. annual SLAC Summer Institute on particle 
physics: spin structure in high-energy pro- 
cesses; 23. international symposium on 
multiparticle dynamics; Stanford, CA (United 
States); Aspen, CO (United States); 26 Jul - 
6 aug 1993; 13-17 sep 1993) 

See SLAC-PUB-6400 

(2. international workshop on ceramic breeder 
blanket interactions; Paris (France); 22-24 
Sep 1993) 

See PNL-SA-22851 

(5. joint Department of Energy/National Science 
Foundation (DOE/NSF) workshop on flow of 
particulates; Ithaca, NY (United States); 29 
Sep - 1 oct 1993) 

See ANL/ET/CP-—80624 

(6. Nordic conference on the application of sci- 
entific methods in archaeology; Esbjerg 
(Denmark); 19-23 Sep 1993) 

See NEI-DK—1345 

(Physical chemistry of molecules and grains in 
space; Mount Saint-Odile (France); 6-10 Sep 
1993) 

See UCRL-JC—114022 

(2. international conference on quasielastic neu- 
tron scattering; San Sebastian (Spain); 27-28 
Sep 1993) 

See ANL/MSD/CP-—79750 
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19:10618 
19:8351 
19:9158 
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Availability Dep. Number 


Distribution 
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(Parallel computing ‘93; Grenoble (France); 7-10 
Sep 1993) 

See ANL/MCS/CP-81591 

(American Physical Society conference; San An- 
tonio, TX (United States); Sep 1993) 

See LA-UR-93-4474 

(Workshop on cuprate and heavy-fermion super- 
conductors; Cologne (Germany); 21-30 Sep 
1993) 

See LA-UR-93-4344 

(3. international Wigner symposium; Oxford 
(United Kingdom); Sep 1993) 

See LA-UR-93-4314 

(5. international workshop on high energy spin 
physics; Protvino (Russian Federation); 20- 
24 Sep 1993) 

See BNL-49719 

See ANL-HEP-CP-—93-93 

(1993 focus conference on eastern regional 
ground water issues; Burlington, VT (United 
States); 27-29 Sep 1993) 

See FEMP-2298 

(10. international conference on textures of ma- 
terials (ICOTOM-10); Clausthal (Germany); 
20-24 Sep 1993) 

See SAND-—94-8486C 

(14. Conference on signal and image process- 
ing; Juan-les-Pins (France); 13 Sep 1993) 

See CEA-CONF—1 1591 

(6. international conference on accelerator mass 
spectrometry; Canberra (Australia); 17 Sep - 
1 oct 1993) 

See UCRL-JC—115342 

(NATO Advanced Study Institute on hot and 
dense nuclear matter; Bodrum (Turkey); 26 
Sep - 9 oct 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(6. international topical meeting on nuclear reac- 
tor thermal hydraulics; Grenoble (France); 
5-8 Oct 1993) 

See CEA-CONF—11459 

See CEA-CONF—1 1462 

(Joint power generation conference; Kansas 
City, MO (United States); 17-21 Oct 1993) 

See SAND-94-0243C 

(Fall meeting of the Minerals, Metals and Materi- 
als Society: physical metallurgy and 
materials; Pittsburgh, PA (United States); 17- 
21 Oct 1993) 

See BNL-49718 

See ANL/FE/CP-81 703 

(4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 
19-22 Oct 1993) 

See UCRL-JC—115253 

See UCRL-JC—115255 

See UCRL-JC—115258 

(Fall technical meeting of the Eastern State Sec- 
tion of the Combustion Institute: chemical and 
physical processes in combustion; Princeton, 
NJ (United States); 25-27 Oct 1993) 

See DOE/METC/C-94/7113 

(1993 international integrated reliability work- 
shop; Lake Tahoe, CA (United States); 24-27 
Oct 1993) 

See SAND-93-1830C 

(International symposium on substance identifi- 
cation technologies; Innsbruck (Austria); 4-8 
Oct 1993) 

See UCRL-JC—114623 
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Number Number Availability : Number Category 


CONF-9310167- (64. shock and vibration symposium; Ft. Walton 
Beach, FL (United States); 25-28 Oct 1993) 
4 19:9957 See SAND-93-0954C 
5 19:10224 See SAND—93-1367C 
CONF-931018— (Symposium on fusion engineering; Hyannis, 
MA (United States); 11-15 Oct 1993) 
75 19:11242 See GA-A-21501 
78 19:11234 | OSTI; NTIS; INIS; GPO Dep. DE94006042 
79 19:11292 See UCRL-JC—114261 
83 19:11291 See UCRL-JC—114260 
CONF-9310185— (16. international meeting on reduced enrich- 
ment for research and test reactors 
(RERTR); Ibaraki (Japan); 3-7 Oct 1993) 
8 19:9083 See ANL/EP/CP-81420 
CONF-9310190— (Double photoionization of helium (He) with syn- 
chrotron x-rays workshop; Argonne, IL 
(United States); 4 Oct 1993) 
19:10925 See ANL/PHY—94/1 
2 19:10926 See ANL/PHY/CP-81916 
CONF-9310202-— (2. Nonroutine Work Operations (NORWO) 
Working Group meeting; Gaithersburg, MD 
(United States); 13-15 Oct 1993) 
Add. 19:10540 OSTI; NTIS; INIS; GPO Dep. DE94004328 
CONF-9310204— (Beam instrumentation workshop; Santa Fe, NM 
(United States); 20-23 Oct 1993) 
13 19:10124 See LA-UR-93-3704 
14 19:10127 See SLAC-PUB-6364 
CONF-9310206— (Streams and interactions in a single- 
assignment language; San Diego, CA 
(United States); 3-5 Oct 1993) 
19:11332 | OSTI; NTIS; GPO Dep. DE94006641 
CONF-9310210— (Institute of Nuclear Materials Management an- 
nual meeting; Oak Ridge, TN (United 
States); 28-29 Oct 1993) 
1 19:8409 See FEMP-2305 
a 19:8428 OSTI; NTIS; INIS; GPO Dep. DE94006044 
CONF-9310225— (7. photonics workshop; Menlo Park, CA (United 
States); 4-5 Oct 1993) 
1 19:10253 See SAND-93-2431 
CONF-9310231- (2. ERS symposium on space at the service of 
our environment; Hamburg (Germany); 11-14 
Oct 1993) 
2 19:10424 See BNL-49909 
CONF-9310235— (Integration algorithms for classical mechanics; 
Ontario (Canada); 14-27 Oct 1993) 
2 19:10139 See LBL-34986 
CONF-931024— (184. meeting of the Electrochemical Society; 
New Orleans, LA (United States); 10-15 Oct 
1993) 
7 19:9889 See BNL—48999 
CONF-9310243— (Operations Research Society of Amer- 
ica/Institute of Management Science 
(ORSA/IMS) joint national meeting; Phoenix, 
AZ (United States); 31 Oct - 3 nov 1993) 
1 19:9509 See PNL-SA-23244 
CONF-9310247— (9. workshop on proton-antiproton collider 
physics; Tsukuba (Japan); 18-22 Oct 1993) 
19:10725 See FNAL/C—93/384 
19:10726 See FNAL/C—93/385-E 
19:10729 See FNAL/C—93/395-E 
19:10722 See FNAL/C—93/360-E 
19:10766 See FNAL/C—93/396-E 
19:10728 See FNAL/C—93/387-E 
10 19:10727 See FNAL/C—93/386-E 
11 19:10730 See FNAL/C-93/402-E 
CONF-9310248— (Natural resource recovery technology leader- 
ship forum; Whitefish, MT (United States); 
19-22 Oct 1993) 
19:9228 See PNL-SA-23171 


ERA Vol. 19, No. 4 849 





CONF-9310250- 
Report 
Number 


CONF-9310250- 


4 
5 
CONF-9310252- 


3 
CONF-9310256— 


1 
CONF-9310257— 


1 
CONF-9310259— 


{ 
CONF-9310260— 


1 
CONF-9310261-— 


{ 
2 
3 
CONF-9310265- 


1 
CONF-9310268- 

1 
CONF-9310269— 

1 
CONF-9310270— 


{ 
CONF-9310271- 


1 

CONF-9310274~- 
1 

CONF-9310275— 


1 
CONF-9310277- 


CONF-931048— 


CONF-931054— 


3 
4 


Abstract 
Number 


19:10087 
19:10700 


19:10651 
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19:9106 


19:10037 
19:11283 
19:10061 
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19:9753 
19:10062 
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Distribution 
Availability : Number 
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(LATTICE 93: international symposium on lattice 
field theory; Dallas, TX (United States); 12- 
17 Oct 1993) 

See BNL-49783 

See LA-UR-93-4459 

(BATSE gamma-ray burst workshop; Huntsville, 
AL (United States); 21-23 Oct 1993) 

See LA-UR-93-4335 

(Monochromatic x-ray workshop; Nashville, TN 
(United States); 29-30 Oct 1993) 

See BNL-49839 

(5. international workshop on next-generation 
linear colliders; Stanford, CA (United States); 
13-21 Oct 1993) 

See SLAC-PUB-6385 

(U.S/Japan seminar on hyperon-nucleon inter- 
actions; Maui, HI (United States); 24-28 Oct 
1993) 

See LA-UR-93-4363 

(TMS symposium on advances in hot deforma- 
tion textures and microstructures; Pittsburgh, 
PA (United States); 22 Oct 1993) 

See SAND—94-8487C 

(SCIFI 93: workshop on scintillating fiber detec- 
tors; South Bend, IN (United States); 24-28 
Oct 1993) 

See ANL-HEP-CP-—93-107 

See ANL/CHM/CP-81640 

See FNAL/C—93/398 

(Evolution of x-ray binaries; College Park, MD 
(United States); 11-13 Oct 1993) 

See LA-UR-93-4341 

(6. European symposium on physico-chemical 
behaviour of atmospheric pollutants; Varese 
(Italy); 18-22 Oct 1993) 

See BNL-49744 

(Symplectic integrators workshop; Ontario 
(Canada); 14-20 Oct 1993) 

See LA-UR-94-0063 

(Tokyo conference on global environment and 
energy economic development; Tokyo 
(Japan); 25-27 Oct 1993) 

See PNL-SA-23489 

(Conference on simulation study on hardonic 
many-body system; Ibaraki (Japan); 18-20 
Oct 1993) 

See LA-UR-94-0385 

(Food preservation 2000 conference; Natick, MA 
(United States); 19-21 Oct 1993) 

See SAND-93-0918C 

(2. national new construction programs for 
demand-side management conference; San 
Diego, CA (United States); 24-27 Oct 1993) 

See LBL-34731 

(Project formulation meeting on research reactor 
utilization; Daejon (Korea, Republic of); 18- 
22 Oct 1993) 

See INIS-mf-13771 

(11. international workshop on laser interaction 
and related plasma phenomena; Monterey, 
CA (United States); 25-29 Oct 1993) 

See LA-UR-93-4410 

See LA-UR-93-4445 

See UCRL-JC—1 14832 

See UCRL-JC—114902 

(25. Boulder damage symposium: annual sym- 
posium on optical materials for high-power 
lasers; Boulder, CO (United States); 27-29 
Oct 1993) 

See UCRL-JC—114845 

See UCRL-JC—114999 


i I ee ee 


ERA Vol. 19, No. 4 





CONF-931108— 


Report Abstract Source of GPO Order 
Number Number Availability 


Distribution 
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5 19:10060 See UCRL-JC—114730 
6 19:10210 See UCRL-JC—114983 
CONF-931076— (Fall meeting of the Western States Section of 
the Combustion Institute; Menlo Park, CA 
(United States); 18-19 Oct 1993) 
1 19:10030 See UCRL-JC—115048 
CONF-931079— (Water reactor safety information meeting; 
Bethesda, MD (United States); 25-27 Oct 
1993) 
15 19:9119 OSTI; NTIS; INIS; GPO Dep. : DE94004743 
16 19:9631 See ANL/ET/CP-80135 
CONF-931094— (12. coal gasification power plants conference; 
San Francisco, CA (United States); 27-29 
Oct 1993) 
2 19:8668 See DOE/METC/C-—94/7112 
3 19:8722 See DOE/MC/25140-94/C0277 
CONF-931095— (Department of Energy environmental remedia- 
tion conference; Augusta, GA (United 
States); 24-28 Oct 1993) 
50 19:8410 See FEMP-2312 
51 19:8279 See FEMP-2288 
53 19:8407 See FEMP-2287 
62 19:10411 See WHC-SA-2110 
66 19:9159 See WHC-SA-1933 
69 19:8418 See PNL-SA-22286 
72 19:8425 See WHC-SA-1949 
CONF-931107— (1993 IEEE nuclear science symposium and 
medical imaging conference; San Francisco, 
CA (United States); 2-5 Nov 1993) 
6 19:9985 See WSRC-MS-93-504 
23 19:10188 See LBL-34060 
28 19:10200 See SLAC-PUB—6386 
29 19:10201 See SLAC-PUB-6399 
32 19:10189 See LBL-34864 
CONF-931108— (Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 
3 dec 1993) 
19:8234 See ANL/CMT/CP-79678 
19:8979 See BNL—49703 
19:8308 See PNL-SA-23098 
19:9780 See LA-UR-—93-4288 
19:9706 See LA-UR-93-4231 
19:9782 See LA-UR—93-4464 
19:9792 See SAND-93-1489C 
19:9748 See SAND—-93-3842C 
19:9757 OSTI; NTIS; GPO Dep. : DE94004792 
19:9745 See SAND-93-1497C 
19:9794 See SAND-93-1501C 
19:8976 See BNL-49297 
19:9756 See ANL/MSD/CP-80260 
19:9781 See LA-UR-93-4307 
19:9787 See SAND-—93-1456C 
19:8977 See BNL-49299 
19:9758 OSTI; NTIS; GPO Dep. : DE94005464 
19:8235 See ANL/CMT/CP-80027 
19:10965 OSTI; NTIS; INIS; GPO Dep. é DE94005594 
19:9467 See LA-UR-93-4428 
19:10964 See BNL-49904 
19:9746 See SAND-93-1662C 
19:9791 See SAND-93-1483C 
19:9749 See SAND—93-4079C 
19:9724 OSTI; NTIS; GPO Dep. : DE94005592 
19:9795 See SAND—93-1544C 
19:9759 OSTI; NTIS; GPO Dep. : DE94005593 
19:8350 See UCRL-JC—114122 
19:8349 See UCRL-JC—114115 
19:9888 See SAND—94-0056C 
19:9789 See SAND-93-1462C 
19:9783 See LBL-34289 
19:9760 OSTI; NTIS; GPO Dep. .99: DES4006317 
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OSTI; NTIS; GPO Dep. DE94006551 MF-404 


See SAND-93-1473C 

See SAND-93-1447C 

See PNL-SA-22793 

See LA-UR-94-308 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep 

OSTI; NTIS; GPO Dep. 

See PNL-SA-22790 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(40. national symposium of the American Vac- 
uum Society (AVS); Orlando, FL (United 
States); 15-19 Nov 1993) 

See SAND-93-2594C 

(Tactical technologies and wide area surveil- 
lance international symposium; Arlington, VA 
(United States); 2-5 Nov 1993) 

See UCRL-JC—113573 

(1993 IEEE nuclear science symposium and 
medical imaging conference; Institute of 
Electrical and Electronic Engineers (IEEE) 
medical imaging conference; San Francisco, 
CA (United States); San Francisco, CA 
(United States); 2-5 Nov 1993; 4-6 nov 1993) 

See LBL—34060 

(3. workshop on verification of arms reduction; 
Geneva (Switzerland); 23-26 Nov 1993) 

See ANL/EP/CP-81179 

(American Society of Testing and Materials 
(ASTM) symposium; Williamsburg, VA 
(United States); 1-5 Nov 1993) 

See WHC-SA-2180 

(6. sunshine workshop on crystalline silicon so- 
lar cells; Tokyo (Japan); 18 Nov 1993) 

See SAND-93-2744C 

(30. joint Army, Navy, NASA, Air Force (JAN- 
NAF) combustion meeting; Monterey, CA 
(United States); 15-19 Nov 1993) 

See SAND-—93-2537C 

(CLIMA 2000; London (United Kingdom); 1-3 
Nov 1993) 

See PNL-SA-20808 

See PNL-SA-21586 

(1993 electron beam melting and refining state 
of the art; Reno, NV (United States); 5 Nov 
1993) 

See UCRL-JC—115506 

(Cosmic velocity fields; Paris (France); Nov 
1993) 

See LA-UR-93-4240 

(POWER-GEN '93: 6th international conference 
and exhibition for the power generating in- 
dustries; Dallas, TX (United States); 17-19 
Nov 1993) 

See BNL-49862 

(Shock mechanics and thermal initiation work- 
shop; Los Alamos, NM (United States); 
16-18 Nov 1993) 

See LA-UR-93-4254 

(international symposium on polymer surface 
modification: relevance to adhesion; Las Ve- 
gas, NV (United States); 3-5 Nov 1993) 

See KCP-613-5331 

(American Concrete Institute conference on 
innovations with polymer concrete; Min- 
neapolis, MN (United States); 7-12 Nov 1993) 

See BNL-49623 

See BNL-49622 
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(21. meeting of the Argentine Association of Nu- 
clear Technology; Mar del Plata (Argentina); 
8-12 Nov 1993) 

See INIS-AR—049 

See INIS-AR—047 

See INIS-AR—051 

See INIS-AR—044 

See INIS-AR—054 

See INIS-AR-048 

See INIS-AR-052 

See INIS-AR-045 

See INIS-AR-053 

See INIS-AR-050 

(9. American Physical Society (APS) topical con- 
ference on atomic processes in plasmas; San 
Antonio, TX (United States); 15 Nov 1993) 

See UCRL-JC—114568 

(Neural information processing systems (NIPS) 
conference; Denver, CO (United States); 30 
Nov - 2 dec 1993) 

See LA-UR-94-111 

(3. international symposium on stabiliza- 
tion/solidification of hazardous, radioactive 
and mixed wastes; Williamsburg, VA (United 
States); 1-5 Nov 1993) 

See DOE/MC/28060—-94/C0275 

(Annual winter meeting of the American Society 
of Mechanical Engineers; New Orleans, LA 
(United States); 28 Nov - 3 dec 1993) 

See UCRL-JC—114595 

See UCRL-JC—114851 

See UCRL-JC—1 14834 

(Fall meeting of the Plasma Physics Division of 
the American Physical Society; St. Louis, 
MO (United States); 1-5 Nov 1993) 

See UCRL-JC—1 15537 

(38. annual conference on magnetism and mag- 
netic materials; Minneapolis, MN (United 
States); 15-18 Nov 1993) 

See LBL-34587 

(6. conference on gas, oil and environmental 
biotechnology; Colorado Springs, CO (United 
States); 29 Nov - 1 dec 1993) 

See ANL/ES/CP-81712 

(1. meeting of the Pacific Rim ceramic societies; 
Honolulu, Hi (United States); 7-10 Nov 1993) 

See SAND-93-0975C 

See SAND-93-2743C 

See SAND-93-0974C 

(Fuels technology contractors’ review meeting; 
Morgantown, WV (United States); 16-18 Nov 
1993) 

See DOE/SF/00098—94/C0294 

See DOE/MC/28133-94/C0307 

See DOE/MC/29470-—94/C0308 

See DOE/MC/28087-94/C0291 

See DOE/MC/28135—94/C0292 

See DOE/MC/29254—94/C0300 

See DOE/MC/28139-94/C0305 

See DOE/MC/28072-94/C0306 

See DOE/SF/00098—94/C0287 

See DOE/MC/29228—-94/C0286 

See DOE/MC/26029-94/C0285 

See DOE/MC/271 15—94/C0284 

See DOE/MC/28176—-94/C031 1 

See DOE/MC/20422-94/C0315 

See DOE/MC/29267-94/C0314 

See DOE/MC/25031-94/C0297 

See DOE/MC/26026-94/C0298 

See DOE/MC/28138-94/C0304 

See DOE/MC/281 78-94/C0309 
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DE94000086 MF-132 
DE94000084 MF-132 
DE94000083 MF-132 
DE94000082 MF-132 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep 

OSTI; NTIS; GPO Dep. 

(American Nuclear Society (ANS) winter meet- 
ing; San Francisco, CA (United States); 
14-18 Nov 1993) 

See SAND—93-3986C 

See WHC-SA-1977 

See DOE/MC/291 15-94/C0274 

See UCRL-JC—115072 

(Annual meeting of the American Institute of 
Chemical Engineers; St. Louis, MO (United 
States); 7-12 Nov 1993) 

See DOE/METC/C—94/7115 

See DOE/METC/C—94/7116 

See DOE/METC/C—94/7117 

See DOE/METC/C—94/7118 

See DOE/METC/C—94/7114 

(Conference on transboundary/international is- 
sues; Victoria (Canada); 8-10 Nov 1993) 

See PNL-SA-23134 

(9. international conference on solid waste man- 
agement and secondary materials; 
Philadelphia, PA (United States); 14-17 Nov 
1993) 

See PNL-SA-22630 

(American Society for Nondestructive Testing 
(ASNT) fall conference and quality testing 
show: NDT - a partner in engineering inno- 
vation; Long Beach, CA (United States); 8-12 
Nov 1993) 

See UCRL-JC—115167 

(International symposium on scientific basis for 
nuclear waste management; Boston, MA 
(United States); 29 Nov - 3 dec 1993) 

See PNL-SA-22576 

(4. international conference on chemistry and 
migration behavior of actinides and fission 
products in the geosphere; Charleston, SC 
(United States); 12-17 Dec 1993) 

See SAND-93-3846C 

See ANL/CHM/CP-78883 

(DOE low-level radioactive waste management 
conference; Phoenix, AZ (United States); 1-3 
Dec 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(American Geophysical Union fall meeting; San 
Francisco, CA (United States); 6-10 Dec 
1993) 

OSTI; NTIS; INIS; GPO Dep. 

(International semiconductor device research 
symposium; Charlottesville, VA (United 
States); 5-8 Dec 1993) 

See SAND-93-2311C 

(32. Institute of Electrical and Electronic Engi- 
neers (IEEE) conference on decision and 
control; San Antonio, TX (United States); 
Dec 1993) 

See LA-UR-93-3381 

(American Welding Society international confer- 
ence on modeling and control of joining 
processes; Orlando, FL (United States); 8-10 
Dec 1993) 

OSTI; NTIS; GPO Dep. 

See LA-UR-93-4477 

(NASA 2003 conference; Anaheim, CA (United 
States); 7 Dec 1993) 

See UCRL-JC—114204 


DE94003494 MF-902 


DE94005349 MF-702 


DE94005465 MF-404 





Report 
Number 


CONF-931237-— 


3 
4 
CONF-931243— 


1 
2 
CONF-931244— 


1 
2 
CONF-931245— 


1 


CONF-931247- 


CONF-940101-— 


30 
CONF-940104— 


3 
CONF-940107- 


1 
CONF-940109— 


2 
CONF-940113- 


6 
7 
CONF-9401 14— 


{ 
2 
CONF-9401 15— 


5 

9 

19 

20 

21 

22 
CONF-940121- 


Abstract 
Number 


19:8357 
19:9075 


19:9624 
19:9620 


19:10308 
19:9030 


19:11333 


19:10962 
19:9709 
19:11031 
19:11032 
19:10936 
19:9738 


19:8978 


19:9990 


19:9177 


19:8654 
19:11362 


19:10050 
19:10054 


19:10324 
19:10276 
19:10260 
19:10261 
19:10258 
19:10265 


19:11023 


Source of GPO 
Availability Dep. 


(International conference on lasers and applica- 
tions; Lake Tahoe, NV (United States); 6-10 
Dec 1993) 

See WHC-SA-2132 

See WHC-SA-2166 

(Conference of the committee of legal experts 
for national implementing measures for the 
chemical weapon convention; The Hague 
(Netherlands); 2-18 Dec 1993) 

See ANL/DIS/CP-81702 

See ANL/DIS/CP-81600 

(4. national technology transfer conference and 
exposition; Anaheim, CA (United States); 7-9 
Dec 1993) 

See KCP-613-5345 

See BNL-49748 

(Indo-U.S. workshop on distributed signal and 
image integration problems; Pune (India); 
16-18 Dec 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 


(Strongly correlated electron materials; Los 
Alamos, NM (United States); 15-18 Dec 
1993) 

See LA-UR-94-217 

See LA-UR-94-73 

See LA-UR-94-96 

See LA-UR-94-0277 

See LA-UR-94-131 

See LA-UR-94-40 

(11. symposium on space nuclear power sys- 
tems; Albuquerque, NM (United States); 9-13 
Jan 1994) 

See BNL-49696 

(International air conditioning, heating and refrig- 
eration conference and exposition; New 
Orleans, LA (United States); 22-26 Jan 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(9. annual battery conference on applications 
and advances; Long Beach, CA (United 
States); 11-13 Jan 1994) 

See SAND—93-2761C 

(International conference on reactor physics and 
reactor compuations; Tel Aviv (Israel); 23-26 
Jan 1994) 

See ANL/RA/CP-80156 

(13. Energy-sources technology conference and 
exhibition (ETCE) on wind energy; New Or- 
leans, LA (United States); 23-26 Jan 1994) 

See NREL/TP-441-5810 

See LA-UR-94-0274 

(International symposium on optoelectronic and 
microwave engineering; Los Angeles, CA 
(United States); 22-28 Jan 1994) 

See SAND-93-3993C 

See SAND-94-0147C 

(74. American Meteorological Society annual 
meeting; Nashville, TN (United States); 23- 
28 Jan 1994) 

See UCRL-JC—114684 

See DOE/ER/61063-4 

See ANL/ER/CP-80341 

See ANL/ER/CP-80787 

See ANUDIS/CP-81382 

See BNL-49758 

(Superconducting superiattices and multilayers 
and oxide superconductory physics and na- 
noengineering; Los Angeles, CA (United 
States); 23-28 Jan 1994) 

See ANUMSD/CP-78012 


CONF-940121-— 


Distribution 
Category 


ERA Vol. 19, No. 4 855 





CONF-940122- 


Report 
Number 


CONF-940122- 


1 
CONF-940127- 


1 
CONF-9401 28— 


5-Vugraphs 
CONF-940131- 


3 
CONF-940135—- 


{ 
2 
CONF-9401 42- 


7 

10 

11 

12 

18 
CONF-9401 46— 


2 
3 
CONF-9401 48— 


1 
CONF-940150— 


1 
CONF-940151— 


1 
CONF-940152- 


1 
CONF-940204— 


3 
4 
CONF-940206— 


{ 
2 
3 
CONF-940211- 


1 
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Abstract 
Number 


19:9734 


19:11298 


19:9515 


19:10263 


19:10012 
19:9755 


19:9958 
19:11211 
19:9959 
19:10045 
19:10046 
19:9890 
19:9162 
19:9163 
19:9796 


19:10228 
19:10255 


19:9232 


19:9234 


19:10052 


19:9962 


19:9518 
19:8196 


19:10049 
19:9797 
19:9963 


19:10313 


Source of 
Availability 


(7. IWCC international workshop on critical cur- 
rents in superconductors; Alpbach (Austria); 
24-27 Jan 1994) 

See IS-M-779 

(6. national quality management conference; 
New Orleans, LA (United States); 26-28 Jan 
1994) 

See EGG-M-93253 

(Transportation Research Board annual meeting; 
Washington, DC (United States); Jan 1994) 

See ANL/ES/VU-81732 

(5. annual symposium on global change studies; 
Nashville, TN (United States); 24-28 Jan 
1994) 

See ANL/MCS/CP-—81098 

(18. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (United 
States); 9-14 Jan 1994) 

See ANL/ET/CP-80539 

See ANL/ET/CP—80555 

(OE/LASE ’94: conference on optics, electro- 
optics, and laser applications in science and 
engineering; Los Angeles, CA (United 
States); 22-29 Jan 1994) 

See SAND-—93-1499C 

See LA-UR-94-271 

See SAND-93-1524C 

See SAND-—93-1523C 

See SAND-93-1590C 

See ANL/CHM/CP-81658 

See SAND-—93-2719C 

See SAND-94-0074C 

See SAND-93-1816C 

(12. international modal analysis conference; 
Honolulu, HI (United States); 31 Jan - 3 feb 
1994) 

See SAND-—93-2550C 

See SAND-93-2567C 

(Display manufacturing technology conference; 
San Francisco, CA (United States); 12 Jan 
1994) 

See SAND-93-3921C 

(15. AESF/EPA conference on pollution control 
conferences for metal finishers; Orlando, FL 
(United States); 25 Jan 1994) 

See WSRC-MS—93-411 

(1994 measurement science conference; 
Pasadena, CA (United States); 27-28 Jan 
1994) 

See SAND-94-0011C 

(32. aerospace sciences meeting and exhibit; 
Reno, NV (United States); 11-14 Jan 1994) 

See SAND-93-3895C 

(94. annual meeting of the Minerals, Metals and 
Materials Society; San Francisco, CA (United 
States); 27 Feb - 3 mar 1994) 

See ANL/ES/CP-81101 

See ANL/CMT/CP-80020 

(North American conference on smart structures 
and materials; Orlando, FL (United States); 
13-18 Feb 1994) 

See SAND~93-3984C 

See SAND-93-2058C 

See SAND—93-4000C 

(27. midyear topical meeting of the Health 
Physics Society: managing radioactive and 
mixed waste; Albany, NY (United States); 
13-17 Feb 1994) 

See LA-UR-94-186 


Order 
Number 


Distribution 
Category 





Report 
Number 


CONF-940214— 


8 
CONF-940215— 


3 
CONF-940216— 


1 
CONF-940221- 


2 
CONF-940222- 


10 
11 
CONF-940225— 


8 

9 

12 
CONF-940239— 


1 
CONF-940240— 


1 
CONF-940241- 


1 
CONF-940242- 


1 

2 

3 
CONF-940244— 


{ 
CONF-940245— 


{ 
2 
CONF-940246— 


1 
CONF-940247-— 


Abstract 
Number 


19:9960 
19:10217 
19:8983 
19:10225 


19:9707 


19:10161 


19:9920 


19:9714 


19:8656 


19:10187 
19:8338 
19:8332 


19:10249 


19:11375 


19:9980 


19:9610 
19:9608 
19:9948 


19:9801 


19:10233 
19:10236 


19:11361 


Source of GPO Order 
Availability Dep. Number 


(Space 94: international conference and exposi- 
tion on engineering, construction, and 
operations in space; Albuquerque, NM 
(United States); 26 Feb - 3 mar 1994) 

See SAND—93-2625C 

See SAND-93-1601C 

See LA-UR-94-4 

See SAND-93-2063C 

(International symposium on actinides: process- 
ing and materials; San Francisco, CA (United 
States); 27 Feb - 3 mar 1994) 

See LA-UR—93-4436 

(Nondestructive assay and nondestructive ex- 
amination waste chracterization conference; 
Pocatello, ID (United States); 14-16 Feb 
1994) 

See EGG—11265-3005 

(1994 TMS annual meeting on actinides; San 
Francisco, CA (United States); 27 Feb - 3 
mar 1994) 

See LA-UR-93-4433 

(Corrosion 94: National Association of Corrosion 
Engineers (NACE) international annual con- 
ference; Baltimore, MD (United States); 28 
Feb - 4 mar 1994) 

See SAND—93-2533C 

See ANL/ET/CP-—81330 

(Waste management ’94; Tucson, AZ (United 
States); 27 Feb - 3 mar 1994) 

See LA-UR-94-0337 

See SAND—93-2231C 

See RFP—4803 

(19. international pyrotechnic seminar; No City 
Given (New Zealand); 20-25 Feb 1994) 

See SAND—-93-2446C 

(ISOC symposium on network and distributed 
system security; San Diego, CA (United 
States); 3-4 Feb 1994) 

See UCRL-JC—114374 

(Structural materials technology - non- 
destructive technology conference; Atlantic 
City, NJ (United States); 23-25 Feb 1994) 

See UCRL-JC—115463 

(Society of Automotive Engineers (SAE) 
congress and exposition; Detroit, MI (United 
States); 28 Feb - 3 mar 1994) 

See NREL/TP-473-6227 

See SAND-94-8521C 

See NREL/TP-452-5814 

(17. annuai Adhesion Society meeting; Orlando, 
FL (United States); 20-24 Feb 1994) 

See SAND—93-3863C 

(1994 National Aeronautics and Space Adminis- 
tration pyrotechnic systems workshop; 
Albuquerque, NM (United States); 8-9 Feb 
1994) 

See SAND-93-1734C 

See SAND—94-0259C 

(Workshop on algorithmic foundations of 
robotics; San Francisco, CA (United States); 
18 Feb 1994) 

See SAND-94-0085C 

(IS&T/Society of Photo-optical Instrumentation 
Engineers (SPIE) meeting on electronic 
imaging science and technology; San Jose, 
CA (United States); 6-10 Feb 1994) 

See LA-UR-94-0116 


CONF-940247- 


Distribution 
Category 


ERA Vol. 19, No. 4 





CONF-940249— 


Report 
Number 


CONF-940249-— 


CONF-940253— 


1 
CONF-940301— 


7 
CONF-940307— 


8 

9 

10 

11 

13 
CONF-940312- 


49 

52 

53 

54 
CONF-940326— 


7 
8 
CONF-940337— 


1 
CONF-940348— 


1 
2 
CONF-940363— 


1 
2 
CONF-940364— 


4 
CONF-940365— 


1 
2 
CONF-940366— 


1 
CONF-940367— 


1 


858 ERA Vol. 19, No. 4 


Abstract 
Number 


19:10434 


19:8269 


19:8057 


19:8192 
19:8435 
19:8442 
19:10186 
19:8189 


19:9117 
19:9116 
19:9115 
19:10619 


19:8621 
19:8624 


19:10047 


19:10252 
19:10237 


19:10051 
19:10053 


19:9930 
19:9961 


19:10656 


19:9723 


Source of GPO 
Availability Dep. 


(International conference on applications of 
radioisotopes and radiation in industrial de- 
velopment (ICARID-94); Bombay (india); 
12-14 Feb 1994) 

See INIS-mf—13772 

(Underwater Intervention '94; San Diego, CA 
(United States}; 7-10 Feb 1994) 

See EGG—11265-1041 

(207. spring national meeting of the American 
Chemical Society (ACS); San Diego, CA 
(United States); 13-18 Mar 1994) 

See SAND-93-2626C 

(International symposium on nuclear material 
safeguards; Vienna (Austria); 14-18 Mar 
1994) 

See LA-UR-94-0171 

See LA-UR-—94-0184 

See SAND-—94-0418C 

See LA-UR-94-0276 

See UCRL-JC—114713 

(2. Probabilistic safety assessment and manage- 
ment conference (PSAM); San Diego, CA 
(United States); 20-24 Mar 1994) 

See BNL-49077 

See ANL/RA/CP-79973 

See ANL/RA/CP-79972 

See UCRL-JC—115429 

(American Society of Mechanical Engineers 
(ASME) international solar energy confer- 
ence; San Francisco, CA (United States); 
27-30 Mar 1994) 

See NREL/TP-471-5864 

See NREL/TP-471-5865 

(14. capacitor and resistor technology sympo- 
sium; Jupiter Beach, FL (United States); 
21-24 Mar 1994) 

See SAND-93-2128C 

(International symposium on energetic materials 
technology and exhibits; Orlando, FL (United 
States); 21-24 Mar 1994) 

See UCRL-JC—114826 

See SAND—-94-8508C 

(DOD fiber optics conference ‘94; McLean, VA 
(United States); 22-24 Mar 1994) 

See SAND—93-4029C 

See SAND-94-0132C 

(1994 joint American Society of Mechanical En- 
gineers/Institute of Electrical and Electronic 
Engineers (ASME/IEEE) railroad conference; 
Chicago, IL (United States); 22-24 Mar 1994) 

See SAND—94-8512C 

(CIRFFSS 94: American Institute of Aeronautics 
and Astroanuts/National Aerospace and 
Space Administration (AIAA/NASA) confer- 
ence on intelligent robots in field, factory, 
service and space; Houston, TX (United 
States); 21-24 Mar 1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


See SAND-93-3839C 

(10. annual review of progress in applied com- 
putational electromagnetics; Monterey, CA 
(United States); 21-26 Mar 1994) 

See UCRL-JC—115241 

(2. advanced joining technologies for new mate- 
rials; Cocoa Beach, FL (United States); 2-4 
Mar 1994) 

See WSRC-MS—93-305 


Order 
Number 


DE94005467 


Distribution 
Category 





Report 
Number 


CONF-940369— 


1 
CONF-940401-— 


1 
CONF-940402- 


{ 
2 
CONF-940407-— 


1 
2 
CONF-940412- 


1 
2 
3 
CONF-940416— 


1 
CONF-940417- 


{ 
CONF-940424— 


9 

10 

11 

12 
CONF-940432- 


1 
CONF-940436— 


1 
2 
3 


CONF-940441- 


\ 


Abstract 
Number 


19:10055 


19:8299 


19:9160 
19:9149 


19:10011 
19:8788 


19:9786 
19:9788 
19:11235 


19:8363 


19:10904 
19:10903 
19:8785 

19:10905 
19:8789 

19:8969 

19:10908 
19:10906 
19:10907 
19:10881 
19:10243 


19:10056 


19:8989 
19:10382 
19:9120 


19:8195 


Source of 
Availability 


(Institute of Electrical and Electronics Engineers 
(IEEE) international conference on micro- 
electronic test structures; San Diego, CA 
(United States); 22-24 Mar 1994) 

See SAND—94-0248C 

(International conference on methods and appli- 
cations of radioanalytical chemistry; Kona, HI 
(United States); 10-16 Apr 1994) 

See LA-UR-93-3690 

(International topical meeting on the safety of 
advanced reactors; Pittsburgh, PA (United 
States); 18-20 Apr 1994) 

See WSRC-MS-93-302 

See LA-UR-93-4409 

(Joint American Nuclear Society/European Nu- 
clear Society (ANS/ENS) international 
meeting on fifty years of controlled nuclear 
chain reaction: past, present, and future; 
Topical meeting on advances in reactor 
physics; Chicago, IL (United States); 
Knoxville, TN (United States); 15-20 Nov 
1992: 11-14 apr 1994) 

See WAPD-T-—2976 

See WSRC-MS—93-446 

(39. international symposium of the Society for 
the Advancement of Material and Process 
Engineering and exhibition; Anaheim, CA 
(United States); 11-14 Apr 1994) 

See SAND-93-1442C 

See SAND—93-1457C 

OSTI; NTIS; INIS; GPO Dep. 

(96. annual meeting of the American Ceramic 
Society; Indianapolis, IN (United States); 24- 
28 Apr 1994) 

See WSRC-TR-93-375 

(4. international conference on nuclear fuel re- 
processing and waste management; London 
(United Kingdom); 24-28 Apr 1994) 

See WINCO—1 1935 

(8. international conference on radiation shield- 
ing; Arlington, TX (United States); 24-27 Apr 
1994) 

See LA-UR-93-2968 

See LA-UR-93-2967 

See LA-UR-93-3172 

See LA-UR-93-3066 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See LA-UR-94-227 

See LA-UR-94-177 

See LA-UR-94-185 

See LA-UR-93-0384 

OSTI; NTIS; INIS; GPO Dep. 

(35. American Institute of Aeronautics and 
Astronautics (AIAA) structures, structural dy- 
namics and materials conference; Hilton 
Head, SC (United States); 18-22 Apr 1994) 

See SAND—94-0417C 

(4. international meeting on nuclear thermal 
hydraulics, operations and safety; Taipei (Tai- 
wan, Province of China); 3-6 Apr 1994) 

See SAND-93-1116C 

See LA-UR-93-2673 

OSTI; NTIS; INIS; GPO Dep. 


(27. simulation symposium; La Jolla, CA (United 
States); 11-15 Apr 1994) 
See WSRC-MS-—93-447 


CONF-940441- 


Order Distribution 
Number Category 


DE94006046 


DE94002448 
DE94001125 


DE94006314 


DE94002453 





CONF-940452-— 


Report Abstract Source of GPO Order 


Distribution 
Number Number Availability 


Dep. Number Category 


CONF-940452-— (American Nuclear Society international meeting 


on LWR fuel performance; West Palm 
Beach, FL (United States); 16-19 Apr 1994) 
1 19:8223 See WINCO-11976 
CONF-940453— (International reliability physics symposium; San 
Jose, CA (United States); 11-14 Apr 1994) 
1 19:10048 See SAND—93-2449C 
CONF-940456— (Simulation multi conference; San Diego, CA 
(United States); 11-15 Apr 1994) 
19:8364 See WSRC-MS-—93-473 
19:8365 See WSRC-MS-93-474 
19:8366 See WSRC-MS-—93-556 
19:11384 See WSRC-RP-93-1464 
6 19:11383 See WHC-SA-2178 
CONF-940458— (Society of Petroleum Engineers (SPE) confer- 
ence; Buenos Aires (Argentina); 26-28 Apr 
1994) 
1 19:8149 See SAND-93-2541C 
CONF-940459— (2. International Atomic Energy Author- 
ity/Coordinated Research Program 
(IAEA/CRP) meeting on activation cross 
sections for the generation of long-lived ra- 
dionuclides; [IAEA's coordinated research on 
activation cross sections for the generation 
of long-lived; San Diego, CA (United States); 
San Diego, CA (United States); 29-30 Apr 
1994; 29-30 apr 1993) 
1 19:11282 See LA-UR-93-3633 
2 19:11281 See LA-UR-93-3632 
CONF-940466— (American Society of Civil Engineers (ASCE) 
structures congress; Atlanta, GA (United 
States); Apr 1994) 
2 19:11377 See UCRL-JC—115223 
CONF-940467— (8. IEEE-USA careers conference; Dallas, TX 
(United States); 14-15 Apr 1994) 
1 19:9194 See UCRL-JC—113932 
CONF-940476— (International acoustics, speech and signal pro- 
cessing conference; Adelaide (Australia); 
19-22 Apr 1994) 
19:11358 See LA-UR-93-4435 
(7. symposium on electromagnetic launch tech- 
nology; San Diego, CA (United States); 
20-24 Apr 1994) 
2 19:11293 See UCRL-JC—114805 
CONF-940483— (16. SPIE thermosense: international confer- 
ence on thermal sensing and imaging and 
diagnostic applications; Orlando, FL (United 
States); 4-8 Apr 1994) 
3 19:10644 See EGG—11265-5012 
CPDD- 


92-P814. 19:8224 See AEA-D and R-0343 
CPHR- 

88-1 19:10541 OSTI; NTIS (US Sales Only); INIS DE94613337 

88-2 19:10542 OSTI; NTIS (US Sales Only); INIS DE94613338 
CPHR-MA- 

01-87 19:8985 OSTI; NTIS (US Sales Only); INIS DE94614276 

02-87 19:10543 OSTI; NTIS (US Sales Only); INIS DE94613331 

04-87 19:10335 OSTI; NTIS (US Sales Only); INIS DE94613141 
05-87 19:8444 OSTI; NTIS (US Sales Only); INIS DE94614284 
87 19:10544 OSTI; NTIS (US Sales Only); INIS DE94613332 
CPHR-PR- 

89-01 19:10545 OSTI; NTIS (US Sales Only); INIS DE94612142 

92-01 19:10546 OSTI; NTIS (US Sales Only); INIS DE94613303 

92-02 19:10547 OSTI; NTIS (US Sales Only); INIS DE94613333 

92-03 19:11393 OSTI; NTIS (US Sales Only); INIS DE94614297 

92-04 19:10548 OSTI; NTIS (US Sales Only); INIS DE94613304 

92-07 19:10549 OSTI; NTIS (US Sales Only); INIS DE94613305 
CPHR-VM-— 

87-1 19:10550 OSTI; NTIS (US Sales Only); INIS 

87-2 19:10551 OSTI; NTIS (US Sales Only); INIS 

88-3 19:10552 OSTI; NTIS (US Sales Only); INIS 


4 


CONF-940481- 


DE94613334 
DE94613335 
DE94613336 
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DOE/BC/14425— 


Report Abstract Source of 
Number Number Availability 


Order Distribution 
Number Category 


CRIE-T- 


92039 19:9921 OSTI; NTIS; Available from Central Research 


Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan 

OSTI; NTIS; Available from Central Research 
Inst.of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan 


DE94744116 


92063 19:9175 DE94744117 


CRN- 


93-10 
93-17 
93-21 
CRN-VIV— 
112 
CTH-IEFT-PP— 
1993-17 
1993-18 
1993-19 
1993-20 
DEFU-TR- 
322 
DESY- 
93-008 
93-023 
93-024 
DGEMP-OE- 
030 
037 
063 
157 
164 
234 
265 
DLR-FB— 
90-56 
91-30 
92-36 
93-02 
93-05 
93-13 
DLR-Mitt.— 
93-02 
93-03 
93-14 
DME 
1681.93852 
DMI-SR- 
93-2 
93-3 
DOE- 
94007432 
94007433 
DOE-HMIP-RR- 
92.109 
93.023 
DOE-RW- 
83.086. 
83.104. 
85 
DOE-STD— 
0102T 
1073-93-Pt.1 
1073-93-Pt.2 


DOE/AL/44658— 


te 


DOE/AL/62350— 


19F-Rev.2 
68F-Rev.2 
87D 

88 


DOE/BC/14425— 


T14 


19:10826 
19:10670 
19:10827 


19:10064 


19:11043 
19:11044 
19:11045 
19:11046 


19:9520 


19:10157 
19:10092 
19:10689 


19:9184 
19:8122 
19:9187 
19:9258 
19:8123 
19:9259 
19:9260 


19:10607 
19:10269 
19:9991 
19:9992 
19:8614 
19:9993 


19:8622 
19:8623 
19:10273 


19:9516 


19:10274 
19:10275 


19:11309 
19:11310 


19:10428 
19:8257 


19:8210 
19:8236 
19:8237 


19:11297 
19:11313 
19:11314 


19:9605 
19:8388 
19:10336 
19:8245 
19:8389 


19:8110 


OST; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
( 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See ANS-324 
See ANS-313 
See ANS-510-1 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


INIS 
INIS 
INIS 


> INIS 


DE94614803 
DE94614437 
DE94614804 


DE94613623 


DE94615070 
DE94615003 
DE94615004 
DE94614977 


DE94740118 


DE94740600 
DE94740597 
DE94740596 


DE94612390 
DE94612406 
DE94612391 
DE94612404 
DE94612407 
DE94612405 
DE94612175 


DE94746053 
DE94745746 
DE94746030 
DE94738850 
DE94739120 
DE94738870 


DE94739015 
DE94739014 
DE94738854 


DE94740167 


DE94740156 
DE94740157 


DE94007432 
DE94007433 


DE94613173 
DE94614106 


DE94003652 
DE94005407 
DE94005408 


DE94005529 
DE94004830 
DE94006199 
DE94006200 
DE94004838 


DE90001230 


MF-500 
MF-520 
MF-520 


MF-361 
MF-902 
MF-902 
MF-902 
MF-900 


MF-122 
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DOE/BC/14880—- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


DOE/BC/14880- 

5 19:8116 OSTI; NTIS; GPO Dep. : DE94000113 PC-122 
DOE/BP- 

2105-Vol.1 19:9167 See DOE/EIS—0145-Vol.1 

2119 19:9168 See DOE/EIS—0145-Vol.2-App. 

2263 19:9265 OSTI; NTIS; GPO Dep. .99: DE94005620 

2273 19:9266 OSTI; NTIS; GPO Dep. .99: DE94005642 

2294 19:9267 OSTI; NTIS; GPO Dep. .99: DE94006096 
DOE/BP-- 

9348 19:9269 OSTI; NTIS; GPO Dep. .99: DE94005643 
DOE/BP/03940— 

1 19:9174 OSTI; NTIS; GPO Dep. .99: DE94006098 
DOE/BP/07096— 

3 19:8574 OSTI; NTIS; GPO Dep. .99: DE94006088 
DOE/BP/11631- 

9 19:8575 OSTI; NTIS; GPO Dep. .99: DE94006092 
DOE/BP/25174- 

1 19:9268 OSTI; NTIS; GPO Dep. .99: DE94005635 
DOE/BP/35167- 

4 19:8576 OSTI; NTIS; GPO Dep. : 1.99: DE94006086 
DOE/BP/36137-— 

2 19:10616 OSTI; NTIS; GPO Dep. .99: DE94005638 
DOE/BP/63584— 

8 19:8577 OSTI; NTIS; INIS; GPO Dep. .99: DE94006089 
DOE/BP/65903— 

5 19:10500 OSTI; NTIS; GPO Dep. .99: DES94006097 
DOE/BP/92818—- 

2 19:10445 OSTI; NTIS; GPO Dep. .99: DE94006087 
DOE/BP/93497- 
19:8578 OSTI; NTIS; GPO Dep. 


m 
otk 


4 DE94006094 
DOE/CE/15500- 

T4 19:8627 OSTI; NTIS; GPO Dep. 
DOE/CE/23810- 

22 19:9521 OSTI; NTIS; GPO Dep. 

22D 19:9476 OSTI; NTIS; GPO Dep. 

35 19:10013  OSTI; NTIS; GPO Dep. 
DOE/CE/27504— 

T10 19:9478 OSTI; NTIS; INIS; GPO Dep. 

Ti1 19:9613 OSTI; NTIS; GPO Dep. 

TS 19:9196  OSTI; NTIS; GPO Dep. 

T6 19:9245 OSTI; NTIS; GPO Dep. 

17 19:9604 OSTI; NTIS; GPO Dep. 

T8 19:9594 OSTI; NTIS; GPO Dep. 

T9 19:9477 OSTI; NTIS; INIS; GPO Dep. 
DOE/CE/35038— 

T1 19:9291 OSTI; NTIS; GPO Dep. 
DOE/CE/40893— 

T2 19:9522 OSTI; NTIS; GPO Dep. 
DOE/CH/10285- 

T1 19:8246 OSTI; NTIS; INIS; GPO Dep. 99:  DE94006514 

T2 19:8247 OSTI; NTIS; INIS; GPO Dep. 99:  DE94006515 
DOE/CH/10404— 


71 19:10425 OST; NTIS; GPO Dep. .99: DE94005830 


m 
—_ 


DE94003284 


DE94004905 
DE94006342 
DE94005879 


mmm 
lh gb alk 


DE94005838 
DE94005804 
DE94005842 
DE94005841 
DE94005840 
DE94005839 
DE94005672 


ee ek dk tk ok 


— 


DE94004329 


m m mmmmmmm 


DE94002668 


DOE/CH/10538— 
1 19:9469 OSTI; NTIS; INIS; GPO Dep. .99: DE94005323 
DOE/CR- 
0019 19:9179 OSTI; NTIS; GPO Dep. .99: DE94007091 
DOE/DP/40200— 


277 19:10033 OSTI; NTIS; GPO Dep. : DE94005995 
DOE/EA- 

0464-Rev.2 19:8390 OSTI; NTIS; INIS; GPO Dep. .99: DE94006201 

0878 19:8248 OSTI; NTIS; INIS; GPO Dep. .99: DE94004380 

0888 19:8579 OSTI; NTIS; INIS; GPO Dep. .99: DE94004390 
DOE/EE- 

0009-Vol.1 19:9479 OSTI; NTIS; GPO Dep. .99: DE94006575 

0009-Vol.2 19:9480 OSTI; NTIS; GPO Dep. .99: DE94006576 

0290 19:8136 OSTI; NTIS; GPO Dep. .99: DE94005863 
DOE/EH- 

0226P 19:11311 | OSTI; NTIS; GPO Dep. .99: DE94005004 

0344T 19:10337  OSTI; NTIS; INIS; GPO Dep. .99: DE94001993 
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DOE/ER/13719— 


Report Abstract 
Number Number 


Source of 


Order Distribution 
Availability 


Number Category 


9 ® 
3g 


0347 19:9197 OSTI; NTIS; INIS; GPO Dep. 
0348 19:10338 OSTI; NTIS; GPO Dep. 
DOE/EIA- 
0035(93/12) 
0035(94/01) 
0109(94/01) 
0130(94/01) 
0131(92)/1 
0131(92)/2 
0131(92)/S 
0202(94/1Q) 
0206(92) 
0219(92) 


© 
2 © 


DE94001710 
DE94002277 


PC-600 
PC-600 


mm 
ae 


19:9261 OSTI; NTIS; GPO; INIS; GPO Dep. 
19:9280 OSTI; NTIS; INIS; GPO Dep. 
19:8124 OSTI; NTIS; GPO Dep. 
19:8163 OSTI; NTIS; GPO; GPO Dep. 
19:8164 OSTI; NTIS; GPO; GPO Dep. 
19:8165 OSTI; NTIS; GPO; INIS; GPO Dep. 
19:8166 OSTI; NTIS; GPO; GPO Dep. 
19:9247 OSTI; NTIS; GPO; GPO Dep. 
19:8125 OSTI; NTIS; INIS; GPO; GPO Dep. 
19:9262 OSTI; NTIS; INIS; GPO; GPO Dep. 
0226(94/01) 19:9270 OSTI; NTIS; GPO; INIS; GPO Dep. 
0348(92) 19:9271 OSTI; NTIS; GPO; GPO Dep. 
0380(93/12) 19:8126 OSTI; NTIS; GPO; GPO Dep. 
0380(94-01) 19:8127 OSTI; NTIS; GPO; GPO Dep. 
0383(94) 19:9248 OSTI; NTIS; GPO Dep. 
0437(92)/1 19:9272 OSTI; NTIS; GPO Dep. 
0477(92) 19:8183 OSTI; NTIS; INIS; GPO; GPO Dep. 
0520(94/01) 19:8128 OSTI; NTIS; GPO; GPO Dep. 
0538(93/94-11) 


DE94004649 
DE94005872 
DE94006134 
DE94006456 
DE94004327 
DE94004016 
DE94006727 
DE94006746 
DE94005992 
DE94005918 
DE94006318 
DE94005401 
DE94004553 
DE94006460 
DE94005938 
DE94005255 
DE94004539 
DE94006454 


MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 


0538(93/94-12) 
0538(93/94-14) 
0538(93/94-15) 
0538(93/94-16) 


0538(93/94-17) 
0538(93/94-18) 


DOE/EIS— 
0145-Vol.1 


0145-Vol.2-App. 


DOE/EM- 
0106P 
0115P 
12396-H1 

DOE/ER- 
0313/14 


0535P/3 

0591 

0602P 

0607P 
DOE/ER/00881-— 

Té6 
DOE/ER/10629-— 

T9 
DOE/ER/12125— 

2 
DOE/ER/12889— 

18 

na 
DOE/ER/13027-— 

1 
DOE/ER/13029— 

T3 
DOE/ER/13331-— 

TS 
DOE/ER/13339— 

9 
DOE/ER/13421- 

10 
DOE/ER/13491- 

641 
DOE/ER/13671-— 

7 
DOE/ER/13689— 

71 

Te 

T3 
DOE/ER/13719— 

5 


19:8129 OSTI; NTIS; GPO Dep. 


19:8130 
19:8131 
19:8132 
19:8133 
19:8134 
19:8135 


19:9167 
19:9168 


19:9188 
19:8391 
19:8249 
19:11236 
19:9221 
19:10452 
19:10446 
19:10093 
19:10715 
19:10158 
19:8504 


19:9046 
19:9047 


19:9085 
19:10034 
19:9931 
19:10447 
19:10914 
19:10919 
19:9891 
19:9856 
19:9857 


19:7992 


19:10456 


OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 


OST]; 
OST]; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 


OSTI 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OST; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


; NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


GPO Dep. 
GPO Dep. 
GPO; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


MMMM M MMMM MMMM MMMM Mmmm 
aan terns nn in 


mm 
nl ial 


E 1 
Et 
eT 


m 


m mmmm 


at 


m 
ah 


DE94004650 
DE94004817 
DE94005869 
DE94005870 
DE94005937 
DE94006455 
DE94006791 


DE94006093 
DE94006095 


DE94002276 
DE94005493 
DE94005864 
DE94006108 
DE93041289 
DE94004240 
DE94001723 
DE94005954 
DE94006167 
DE94004879 
DE94006508 


DE94005856 
DE94005892 


DE94006068 
DE94004846 
DE94004637 
DE94006066 
DE94005873 
DE94003397 
DE94006509 
DE94005748 
DE94005844 
DE94005845 


DE94004852 


MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 


MF-630 
MF-630 


MF-900 
MF-900 
MF-900 
PC-423: 
PC-424 

MF-400 
MF-408 
MF-408 
MF-413 
MF-414 
MF-414 
MF-401 


MF-400 
MF-400 


MF-405 
MF-406 
MF-406 
MF-408 
MF-41 1 
MF-41 1 
MF-401 
MF-401 
MF-401 
MF-401 


MF-408 
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DOE/ER/13766— 


Report 
Number 


DOE/ER/13766— 
DOEERNST81- 
poennse22- 
DOBIER/2646- 


6 
DOE/ER/13862- 


4 
DOE/ER/13949— 
5 


DOE/ER/14053— 
T5 

DOE/ER/14129— 
3 

DOE/ER/14130— 
3 

DOE/ER/14150—- 
3 

DOE/ER/14186— 
1 

DOE/ER/14221- 
4 


DOE/ER/14290— 
1 
DOE/ER/14339— 


1 
DOE/ER/25139— 


i 
DOE/ER/30156— 
H1 
DOE/ER/40141- 
T1 
DOE/ER/40281- 
8 
DOE/ER/40330— 
72 
DOE/ER/40345— 
22 
DOE/ER/40404- 
5 


DOE/ER/40408— 
8 


DOE/ER/40416— 
6 
DOE/ER/40446— 
6 
DOE/ER/40452- 
10 
DOE/ER/40542- 
88 
DOE/ER/40546— 
1D 
DOE/ER/40617- 
158 
DOE/ER/40690— 
2 
DOE/ER/40715— 
2 
DOE/ER/40726— 
T2 
DOE/ER/40762- 
010 
DOE/ER/40764— 
1 
DOE/ER/45183— 
9 
DOE/ER/45254— 
ne 


Abstract 


Number 


19:9858 


19:9859 


19:9922 


19:10643 


19:10608 


19:9765 


19:9923 


19:9860 


19:9861 


19:10933 


19:9862 


19:8121 


19:9810 


19:9863 


19:11334 


19:10491 


19:10661 


19:10828 


19:10783 


19:10784 


19:10829 


19:10830 


19:10716 


19:10717 


19:10159 


19:10671 


19:10718 


19:10662 


19:10663 


19:10664 


19:10780 


19:10785 


19:10690 


19:10065 


19:9766 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI 
OSTI; 
OST]; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI 


OST 


- NTIS 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


- NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


; NTIS; 


: NTIS; 


‘ NTIS; 


; NTIS; 


; NTIS; 


; NTIS; 


; NTIS; 


: NTIS; 


: NTIS; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI 
OSTI; 


OSTI; 


NTIS; 
NTIS; 
NTIS; 


NTIS; 


; NTIS; 


NTIS; 


NTIS; 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
; INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INI"; GPO Dep. 


GPO Dep. 


Order 
Number 
DE94006208 
DE94006207 
DE94006752 
DE94005681 
DE94006489 
DE94004552 
DE94006632 
DE94005680 
DE94006569 
DE94006406 
DE94006206 
DE94005603 
DE94005972 
DE94006597 
DE94006596 
DE94004239 
DE94006544 
DE94004701 
DE94003293 
DE94004647 
DE94004716 
DE94003396 
DE94005415 
DE94006067 
DE94006547 
DE94003665 
DE94001448 
DE94001657 
DE94005970 
DE94005877 
DE94006545 
DE94003524 
DE94004178 


DE94005653 


Distribution 
Category 
MF-401 
MF-401 
MF-410 
MF-405 
MF-408 
MF-404 
MF-401 
MF-401 
MF-401 
MF-401 
MF-401 
MF-401 
MF-404 
MF-401 
MF-405 
MF-400 
MF-414 
MF-414 
MF-413 
MF-413 
MF-413 
MF-414 
MF-413 
MF-413 
MF-412 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-405 
MF-413 
MF-414 


MF-404 


OSTI; NTIS; GPO Dep. DE89014860 MF-404 
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Number 


DOE/ER/45271- 
ve 
DOE/ER/45291- 
6 
DOE/ER/45429— 
Te 
DOE/ER/45503— 
1 
DOE/ER/53194— 
6 
DOE/ER/53198— 
232 
233 
234 
DOE/ER/53222-— 
T3 
DOE/ER/53244— 
20 
DOE/ER/53266— 
46 
DOE/ER/54178— 
2 
DOE/ER/54184— 
1 
DOE/ER/60440-— 
T1 
DOE/ER/60464— 
ih 
DOE/ER/60644— 
T1 


DOE/ER/60668— 
a 
DOE/ER/60760— 
5 
DOE/ER/60914— 
T2 
T3 
DOE/ER/60983— 
3 
DOE/ER/61010— 
T24 
DOE/ER/61063— 
4 
DOE/ER/61072-— 
6 


8 
DOE/ER/61073— 
3 
DOE/ER/61132-— 
3 


DOE/ER/61166- 
T1 
DOE/ER/75787- 
T1 
DOE/ER/79188— 
1 
DOE/ET/10815- 
224 
DOE/ET/31022- 
T1 
DOE/ET/51013— 
304 
DOE/FE- 
0284 
0286 
0288 
DOE/FTR- 
93014706 


Abstract 

Number 

19:9767 

19:9768 

19:10937 
19:9864 

19:11047 
19:11048 
19:11049 
19:11050 
19:11051 
19:11052 
19:11053 
19:11237 
19:11054 
19:10620 
19:10553 


19:10426 


19:10554 
19:10339 


19:10555 
19:10556 


19:10427 


19:9198 


19:10276 


19:10277 
19:10278 


19:10279 


19:10453 


19:10495 
19:9048 
19:9189 
19:9297 
19:8475 
19:11055 
19:9263 


19:9273 
19:8167 


Source of 

Availability 

OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OST]; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
; GPO Dep. 

INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


; GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


; INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


; GPO Dep. 
; INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


Order 
Number 
DE94005888 
DE94006751 
DE94006043 
DE94004960 
DE94005654 
DE94006105 
DE94006106 
DE94006107 
DE94006513 
DE94005876 
DE94006065 
DE94005335 
DE94002333 
DE94005851 
DE94006063 


DE94001783 


DE94004643 
DE94005853 


DE94006407 
DE94006408 


DE94006638 
DE94003830 
DE94002155 


DE94001877 
DE94001879 


DE94001864 


DE94005676 


DE94000868 
DE94005413 
DE94005532 
DE94005338 
DE94003927 
DE94005827 
DE94004382 
DE94004242 
DE94005218 


DE93014706 


DOE/FTR-— 


Distribution 
Category 
MF-404 
MF-404 
MF-406 
MF-404 
MF-410 
PC-426 
PC-426 
PC-426 
MF-426 
MF-420 
MF-420 
MF-427 
MF-420 
MF-402 
MF-408 


MF-408; 
MF-406 


MF-407 
MF-402 


MF-408 
MF-408 


MF-402 
MF-402 
MF-402 


MF-402 ~ 
MF-402 


MF-402 


MF-405; 
MF-408 


MF-408 
MF-400 
MF-400 
MF-112 
MF-506 
MF-420 
PC-101 
MF-102 
MF-131 


MF-700 


19:11386 | OSTI; NTIS (US Sales Only); GPO Dep. 
93017320 19:7993 OSTI; NTIS (US Sales Only); GPO Dep. 


DE93017320 MF-108 


ERA Vol. 19, No. 4 865 





DOE/FTR- 


Report 
Number 


93017329 
93018256 
93018259 
93018260 
93078527 
93040770 
93040771 
94000998 


94001281 
94001282 
94001284 


94001321 
94001485 
94001628 
94002826 
94003540 
94003543 
94003545 
94003549 
94003550 
94003551 
94003552 
94003592 
94003602 
94003614 
940037390 
94003794 
94004043 
94004970 
DOE/HR- 
0063 
DOE/ID- 
10439 
10600 
DOE/D/12584— 
136 
137 
148 
DOE/ID/12692-— 
5 
DOE/D/12839— 
12 
DOE/D/12847-— 
5 
DOE/ID/12869— 
3 
DOE/D/13040— 
T21 
DOE/D/13041— 
1-Vol.1 
T1-Vol.2 
DOE/D/13042-— 
23 
DOE/D/13074— 
T10 
DOE/G- 
0338 
DOE/R/05106— 
8 
T162 
DOE/LC/11084— 
3593 
DOE/MC/11076— 
3595 
3623 
DOE/MC/20422- 
94/C0315 
DOE/MC/22118— 
3583 


866 ERA Vol. 19, No. 4 


Abstract 
Number 


19:8720 
19:8250 
19:8211 
19:8251 
19:8252 
19:8253 
19:8254 
19:10219 


19:9176 
19:9481 
19:9292 


19:8634 
19:8500 
19:11056 
19:9523 
19:8392 
19:9180 
19:8615 
19:8197 
19:8255 
19:10462 
19:10719 
19:10094 
19:10095 
19:11238 
19:7994 
19:8256 
19:9222 
19:11239 


19:11312 


19:8580 
19:9166 


19:8393 
19:8394 
19:8395 
19:9769 
19:8111 
19:9641 
19:9642 
19:8629 


19:8212 
19:8213 


19:10429 


19:9609 


19:9250 


19:9595 
19:9482 


19:8179 


19:8173 
19:8721 


19:8140 


19:8060 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OST; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 

TIS (US Sales Only) 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


OSTI (Free of Charge) 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
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Order 
Number 


DE93017329 
DE93018256 
DE93018259 
DE93018260 
DE9301 8327 
DE93040770 
DE93040771 
DE94000998 


DE94001281 
DE94001282 
DE94001284 


DE94001321 
DE94001485 
DE94001628 
DE94002826 
DE94003540 
DE94003543 
DE94003545 
DE94003549 
DE94003550 
DE94003551 
DE94003552 
DE94003592 
DE94003602 
DE94003614 
DE94003790 
DE94003794 
DE94004043 
DE94004970 


DE94005814 


DE94002380 
DE94006728 


DE94006803 
DE94006802 
DE94006804 
DE94003202 
DE94005526 
DE94005368 
DE94004342 
DE94005831 


DE94005860 
DE94005861 


DE94002418 
DE94005832 
T194006277 


DE94003670 
DE94005843 


DE94005911 


DE94005910 
DE94000092 


DE94005959 


DE94005802 


Distribution 
Category 


MF-105 
MF-902 
MF-820 
MF-940 
MF-802 
MF-902 
MF-810 
MF-705; 
MF-702 
MF-212 
MF-350 
MF-270; 
MF-261 
MF-261 
MF-350 
MF-700 
MF-402 
MF-940 
MF-500 
MF-231 
MF-500 
MF-940 
MF-408 
MF-414 
MF-405 
MF-414 
MF-700 
MF-109 
MF-902 
MF-700 
MF-426 


MF-900 


MF-225 
MF-607 


MF-511 
MF-511 
MF-902 
PC-310 
MF-122 
PC-312 
PC-312 
MF-257 


MF-820 
MF-820 


MF-903 
MF-333 
PC-960 


MF-350 
MF-350 


MF-123 


MF-123 
PC-107 


MF-132 


MF-107 





Report 
Number 


3612 
DOE/MC/23167— 
94/C0235 
DOE/MC/23170- 
94/C0244 
DOE/MC/23174- 
3551 
DOE/MC/23277- 
3548-Vol.1 
3548-Vol.2 
DOE/MC/24116— 
3542 
DOE/MC/24193— 
3491 
DOE/MC/24267- 
3589 
DOE/MC/25006— 
3492 


DOE/MC/25031— 
94/C0297 

DOE/MC/25140- 
3613 
94/C0277 


DOE/MC/25185— 
3604 
DOE/MC/26018— 
3562 
3614 
DOE/MC/26026— 
3592 
94/C0298 
DOE/MC/260239— 
94/C0285 
DOE/MC/26031— 
3607 
DOE/MC/26040— 
3529 
DOE/MC/26042- 
3601 
DOE/MC/26052- 
3610 
DOE/MC/26267-— 
3549 
DOE/MC/26288— 
3586 
3587 
3609 
DOE/MC/26304— 
3497 
DOE/MC/26308— 
3545 


DOE/MC/26366— 
3605 

DOE/MC/26373— 
3530 


DOE/MC/27115— 
3541 
94/C0284 

DOE/MC/27225— 
3602 
3643 
3644 

DOE/MC/27226— 
3594 

DOE/MC/27229- 
3565 
3598 


Abstract 
Number 


19:8061 
19:8665 
19:7995 
19:9614 


19:7996 
19:7997 


19:7998 
19:8087 
19:7999 


19:8000 


19:8151 
19:8723 
19:8722 
19:8062 


19:10448 
19:8108 


19:8141 
19:8152 


19:8565 
19:8117 
19:8487 
19:8063 
19:8666 
19:8174 
19:8724 
19:8064 
19:8088 
19:8089 


19:8001 


19:9811 
19:8002 
19:8003 
19:8566 
19:8505 
19:8488 
19:8489 
19:8004 


19:8090 
19:8091 


Source of 
Availability 


OSTI; 
OSTI 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OST! 
OSTI; 


OSTI; 


OSTI 
OSTI:; 
OSTI; 
OSTI; 


OSTI:; 
OSTI; 


OSTI; 
OSTI; 


OSTI 
OSTI; 
OSTI; 
OSTI; 
OSTI 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 


OSTI; 
OSTI; 


NTIS; GPO Dep. 


; NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


; NTIS; GPO Dep. 


NTIS; GPO Dep 


NTIS; GPO Dep. 


; NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


; NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
; NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


Order 
Number 


DE94005901 
DE94001917 
DE94001915 
DES4000076 


DE94000073 
DE94000074 


DE94000068 
DE94000024 
DE94005907 


DE94000025 


DE94006015 
DE94005895 
DE94006003 
DE94005866 


DE94005791 
DE940061 24 


DE94005797 
DE94006014 


DE94006022 
DE94005898 
DE94000054 
DE94005789 
DE94005799 
DE94005874 
DE94005306 
DE94005794 
DE94005903 
DE94000029 


DE94000070 


DES4005900 
DE94000055 
DE94000067 
DE94006023 
DE94005815 
DE94006487 
DE94006488 
DE94005792 


DE94005299 
DE94006026 


DOE/MC/27229- 
Distribution 
Category 
MF-107 
MF-111 
MF-103 
PC-111 


PC-106 
PC-106 


MF-109 
PC-103 
MF-109 


MF-103; 
MF-106 


MF-132 
MF-105 
MF-103; 
MF-104 
MF-107 


MF-109 
MF-109 


MF-132 
MF-132 


MF-132 
MF-122 
PC-109 
MF-106 
MF-111 
MF-123 
MF-106 
MF-105 
MF-106 
PC-103 


MF-105; 
MF-106 


MF-105 


PC-114; 
PC-106 


MF-108 
MF-132 


MF-109 
MF-108 
MF-108 
MF-109 


MF-103 
MF-103 
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DOE/MC/27240— 


Report 
Number 


DOE/MC/27240— 
3597 
DOE/MC/27286— 
3474 
3570 
3630 
DOE/MC/27346-— 
3517 
DOE/MC/27423— 
3513 


DOE/MC/28060— 
3642 
94/C0275 

DOE/MC/28072- 
94/C.0306 

DOE/MC/28087— 
3561 
3596 
94/C0291 

DOE/MC/28130— 
3534 

DOE/MC/28133— 
94/C0307 


DOE/MC/28135- 
94/C0292 
DOE/MC/28138— 

94/C0304 
DOE/MC/28133— 
94/C0305 
DOE/MC/28162- 
3478 
3581 
3603 
DOE/MC/28176— 
94/C0311 
DOE/MC/28178— 
94/C0309 
DOE/MC/28202- 
3535 
DOE/MC/28252- 
3514 
DOE/MC/29061— 
3566 
DOE/MC/29113— 
3536 


3608 
DOE/MC/29115— 
94/C0274 
DOE/MC/29116— 
3575 
3606 
DOE/MC/29227— 
3538 
3588 
DOE/MC/29228— 
3579 
94/C0286 
DOE/MC/29246— 
3567 
DOE/MC/29254— 
94/C0300 


DOE/MC/29264- 
3582 

DOE/MC/29267— 
3523 


Abstract 
Number 
19:8005 
19:8175 
19:8176 
19:8177 
19:8153 
19:8725 
19:9524 
19:8065 
19:8154 
19:8143 
19:8112 
19:8142 
19:8144 


19:8155 


19:8145 
19:8168 
19:8156 
19:8066 
19:9770 
19:9525 
19:8146 
19:8157 
19:8006 
19:10031 
19:8667 
19:9932 
19:9933 


19:9934 


19:10280 
19:10281 


19:9460 
19:9461 


19:9865 
19:8567 


19:8007 


19:8039 


19:8092 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OST]; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


; NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


Order 
Number 
DE94005906 
DE94006126 
DE94005801 
DE94000099 
DE94000047 
DE94000043 
DE94006445 
DE94006005 
DE94006010 
DE94005798 
DE94005793 
DE94006019 
DE94000060 


DE94006009 


DE94006018 
DE94006012 
DE94006011 
DE94002825 
DE94005913 
DE94005912 
DE94005969 
DE94006007 
DE94000061 
DE94000044 
DE94005303 
DE94000062 
DE94005893 


DE94006006 


DE94005896 
DE94005902 


DE94000064 
DE94005795 


DE940053909 
DE94006021 


DE94005300 


DE94006013 


DE94005304 


Distribution 
Category 
MF-109 
MF-103 
MF-103 
MF-103 
PC-132 


MF-103; 
MF-114 


MF-113 
MF-105 


MF-132 
MF-132 
MF-132 
MF-132 
PC-132 


MF-114; 
MF-132 


MF-132 
MF-132 
MF-132 
MF-107 
MF-107 
MF-107 
MF-132 
MF-132 
MF-109 
MF-132 
MF-111 
MF-902; 
MF-906 
MF-900 
MF-900 


MF-906 
MF-906 


MF-110 
MF-110 


MF-113 
MF-132 


MF-106 


MF-107; 
MF-132 


MF-103 


19:10621 OSTI; NTIS; GPO Dep. 99: DE94005915 MF-132 
94/C0314 19:8147 OSTI; NTIS; GPO Dep. .99: DE94005958 MF-132 
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Report 
Number 


DOE/MC/29467-— 
3475 
3559 


DOE/MC/29470— 
94/C0308 
DOE/MC/30010- 
3611 
DOE/MC/30097-— 
3515 
DOE/METC— 
94/1001 
DOE/METC/C— 


94/7113 
94/7114 
94/7115 


94/7116 
94/7117 


94/7118 
DOE/MWIP-— 

11 

13 
DOE/NBM- 

1101 
DOE/NE/44139- 

29 

67 

70 
DOE/NV/10425— 

Ti7 
DOE/NV/10845- 


01-1169-D1 
DOE/OSTI- 


3406-(Suppl.3)(Add.3) 


DOE/PC/79653— 

T10 

T11 

T12 

T13 

T14 

T15 

T9 
DOE/PC/79672- 

T8 
DOE/PC/88881-— 

T21 
DOE/PC/88889— 

T15 
DOE/PC/89655— 

T9 
DOE/PC/89664— 

T6 
DOE/PC/90043— 

T12 
DOE/PC/90044— 

12 
DOE/PC/90096— 

TS 
DOE/PC/90180— 

T9 
DOE/PC/90184— 

T12 
DOE/PC/90185— 

T10 


Abstract 
Number 


19:10340 
19:10341 
19:8158 
19:8008 
19:8076 
19:8093 
19:8668 
19:8094 
19:8009 
19:8010 


19:8095 
19:9462 


19:9463 


19:8258 
19:8396 


19:8259 
19:8260 
19:8261 
19:8262 
19:8626 
19:10282 
19:10342 
19:8263 
19:8670 
19:8671 
19:8672 
19:8673 
19:8674 
19:8675 
19:8669 
19:9298 
19:8011 
19:8726 
19:8727 
19:8012 
19:8040 
19:8041 
19:8067 
19:9994 
19:9995 


19:11337 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 


; GPO Dep. 


GPO Dep. 


; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


; INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


_ 


mmmmmmm m 


mm 
_ 
8 8 


oo ab wh wh oh tr at 
88838888 


Order 
Number 


DE94006446 
DE94005790 
DE94006008 
DE94005894 
DE94000045 
DE94000048 
DE94005966 
DE94005965 
DE94005964 
DE94005963 


DE94005962 
DE94005961 


DE94005960 


DE94006308 
DE94005359 


DE94005597 
DE94004802 
DE94004803 
DE94004804 
DE94006634 
DE94005502 
DE94002752 
DE93015389 
DE94006413 
DE94006414 
DE94006415 
DE94006416 
DE94006417 
DE94006418 
DE94006412 
DE94006772 
DE94006771 

DES4005629 
DE94004550 
DE94005780 
DE94006770 
DE94006774 
DE94001963 
DE94006769 
DE94005766 


DE94005772 


DOE/PC/90185— 


Distribution 
Category 


MF-902 
MF-902; 
MF-940 
MF-132 
MF-106 
MF-107 
MF-103 
MF-101; 
MF-104; 
MF-111 
MF-106 
MF-106 
MF-103; 
MF-106 
MF-103 
MF-110; 
MF-111 
MF-110 


MF-902 
MF-902 


MF-900 
PC-510 
PC-510 
PC-510 
MF-255 
MF-703 
MF-902 
PC-814 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-112 
MF-102 
PC-105 
MF-105 
MF-113 
MF-108 
MF-109 
MF-105 
MF-113 
MF-113 


MF-117 
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DOE/PC/90185— 


Report Abstract Source of Order Distribution 
Number Number Availability ; Number Category 


19:9996 OSTI; NTIS; GPO Dep. : DE94005773 MF-117 
19:11335 OSTI; NTIS; GPO Dep. DE94005770 MF-117 
19:11336 | OSTI; NTIS; GPO Dep. : DE94005771 MF-117 
DOE/PC/90293— 
T11 19:8068 OSTI; NTIS; GPO Dep. .99: DE94006768 MF-113 
DOE/PC/90311- 
13 19:9997 OSTI; NTIS; GPO Dep. .99: DE94005758 MF-117 
DOE/PC/90361- 
T12 19:8728 OSTI; NTIS; GPO Dep. .99: DE94005761 MF-105 
DOE/PC/90365— 
T12 19:8046 OSTI; NTIS; GPO Dep. 99: DE94005762 MF-105 
DOE/PC/90550— 
T11 19:8729 OSTI; NTIS; GPO Dep. .99: DE94005035 MF-105 
DOE/PC/91050- 
TS 19:8013 OSTI; NTIS; GPO Dep. .99: DE94006765 MF-108 
DOE/PC/91052- 
7 19:8014 OSTI; NTIS; GPO Dep. .99: DE94005754 MF-108 
DOE/PC/91054— 
T8 19:8015 OSTI; NTIS; GPO Dep. .99: DE94006764 MF-108 
DOE/PC/91055— 


T5 19:8016 OSTI; NTIS; GPO Dep. .99: DE94005783 MF-108 
DOE/PC/91059— 


T5 19:8017 OSTI; NTIS; GPO Dep. .99: DE94005763 MF-108 
DOE/PC/91161-— 


T7 19:8096 OSTI; NTIS; GPO Dep. -99: DE94006763 MF-104 
DOE/PC/91287- 


14 19:8018 OSTI; NTIS; GPO Dep. .99: DE94005756 MF-108 
DOE/PC/91288— 


T10 19:8019 OSTI; NTIS; GPO Dep. 99: DE94005774 MF-109 
DOE/PC/91291-— 


T9 19:9866 OSTI; NTIS; GPO Dep. .99: DE94005778 MF-108 
DOE/PC/91294— 


T8 19:8047 OSTI; NTIS; GPO Dep. .99: DE94006762 MF-113 
DOE/PC/91296— 

8 19:8048 OSTI; NTIS; GPO Dep. 
DOE/PC/91309— 


T10 19:9726 OSTI; NTIS; GPO Dep. 
DOE/PC/91334— 
128 19:8020 OSTI; NTIS; GPO Dep. 
T103 19:9867 OSTI; NTIS; GPO Dep. 
T104 19:8049 OSTI; NTIS; GPO Dep. 
T105 19:8097 OSTI; NTIS; GPO Dep. 
T107 19:7979 OSTI; NTIS; GPO Dep. 
T108 19:8021 OSTI; NTIS; GPO Dep. 
T109 19:7980 OSTI; NTIS; GPO Dep. 
T110 19:7961 OSTI; NTIS; GPO Dep. 
T1937 19:8022 OSTI; NTIS; GPO Dep. 
7112 19:8023 OSTI; NTIS; GPO Dep. 
T113 19:8024 OSTI; NTIS; GPO Dep. 
T114 19:8025 OSTI; NTIS; GPO Dep. 
T115 19:8026 OSTI; NTIS; GPO Dep. 
T116 19:8027 OSTI; NTIS; GPO Dep. 
7117 19:8028 OSTI; NTIS; GPO Dep. 
T118 19:8029 OSTI; NTIS; GPO Dep. 
T119 19:8098 OSTI; NTIS; GPO Dep. 
T120 19:9643 OSTI; NTIS; GPO Dep. 
7121 19:9526 OSTI; NTIS; GPO Dep. 
7122 19:8030 OSTI; NTIS; GPO Dep. 
T123 19:9527 OSTI; NTIS; GPO Dep. 
7124 19:8031 OSTI; NTIS; GPO Dep. 
7125 19:8032 OSTI; NTIS; GPO Dep. 
T126 19:7981 OSTI; NTIS; GPO Dep. 
7127 19:7982 OSTI; NTIS; GPO Dep. 
T129 19:7983 OSTI; NTIS; GPO Dep. 
T130 19:7984 OSTI; NTIS; GPO Dep. 
7131 19:8099 OSTI; NTIS; GPO Dep. 
T132 19:7985 OSTI; NTIS; GPO Dep. 
T133 19:8100 OSTI; NTIS; GPO Dep. 
T134 19:8078 OSTI; NTIS; GPO Dep. 
T135 19:8101 OSTI; NTIS; GPO Dep. 
T136 19:9812 OSTI; NTIS; GPO Dep. 


m 
_ 


DE94005760 MF-113 


m 
_ 


DE94005777 MF-114 


DE94005729 MF-102 
DE94005704 MF-113 
DE94005705 MF-102 
DE94005706 MF-113 
DE94005708 MF-113 
DE94005709 MF-113 
DE94005710 MF-102 
DE94005711 MF-107 
DE94005712 MF-108 
DE94005713 MF-108 
DE94005714 MF-102 
DE94005715 MF-106 
DE94005716 MF-102 
DE94005717 MF-113 
DE94005718 MF-108 
DE94005719 MF-109 
DE94005720 MF-104 
DE94005721 MF-113 
DE94005722 MF-103 
DE94005723 MF-109 
DE94005724 MF-103 
DE94005725 MF-106 
DE94005726 MF-108 
DE94005727 MF-102 
DE94005728 MF-102 
DE94005730 MF-102 
DE94005731 MF-102 
DE94005732 MF-113 
DE94005733 MF-102 
DE94005734 MF-104 
DE94005735 MF-102 
DE94005736 MF-104 
DE94005737 MF-102 


Mmmm mmmmmMMMMMMMMMMMMMMMMmMmmmmmm 
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Report 
Number 


T137 
T7138 
T139 
T140 
T142 
T7143 
T144 
DOE/PC/91338— 
T5 
DOE/PC/91344— 
Té6 
DOE/PC/91345— 
T9 
DOE/PC/91346— 
4 
DOE/PC/92104— 
T3 
DOE/PC/92110— 
T4 
DOE/PC/92113- 
T3 
DOE/PC/92114— 
T1 
DOE/PC/92117— 
T5 
DOE/PC/92118— 
T3 
T4 
DOE/PC/92121— 
T4 
DOE/PC/921 47— 
4 
DOE/PC/92149— 
T4 
DOE/PC/92150— 
T5 
DOE/PC/92156— 
Wa 
DOE/PC/92158— 
T3 
DOE/PC/92190— 
T1 
T2 
DOE/PC/92207-— 
T4-Vol.2 
DOE/PC/92208— 
T4 
DOE/PC/92526— 
T4 
DOE/PC/92529— 
T4 
DOE/PC/92531— 
T3 
DOE/PC/92533— 


4 
DOE/PC/82535— 
T4 
DOE/PC/92543-— 
T4 
DOE/PC/92545— 
4 
DOE/PC/92550— 


4 
DOE/PC/93202— 
1 
DOE/PC/93207— 
T1 
DOE/PETC/TR- 
93/4 
DOE/PO- 
0005-Draft 


Abstract 
Number 


19:8050 
19:8051 
19:9813 
19:7986 
19:8052 
19:8053 
19:7987 
19:8069 
19:8070 
19:8730 
19:8731 
19:8571 
19:8162 
19:8159 
19:8568 
19:8042 


19:8569 
19:8501 


19:8033 
19:8034 
19:8035 
19:8036 
19:8054 
19:8676 


19:8102 
19:8055 


19:7988 
19:7989 
19:8103 
19:9868 
19:10211 
19:9924 
19:8732 
19:7990 
19:8037 
19:7991 
19:8056 
19:9869 
19:8104 


19:9251 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OST}; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


Order 
Number 


DE94005738 
DE94005739 
DE94005740 
DE94005741 
DE94005743 
DE94005744 
DE94005745 
DE94005768 
DE94006761 
DE94003732 
DE94006776 
DE94006760 
DE94006759 
DE94005765 
DE94006808 
DE94006758 


DE94002173 
DE94005764 


DE94005782 
DE94006777 
DE94006757 
DE94005769 
DE94006756 
DE94004515 


DE94005787 
DE94005786 


DE94005701 
DE94006753 
DE94004521 
DE94005767 
DE94005775 
DE94005633 
DE94004523 
DE94005940 
DE94005757 
DE94005755 
DE94005788 
DE94005784 
DE94004250 


DE94005812 


DOE/PO-— 
Distribution 
Category 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-105 
MF-105 
PC-105 
MF-105 
MF-125 
MF-108 
MF-113 
MF-132 
MF-108 


MF-109 
MF-108 


MF-108 
MF-108 
MF-108 
MF-108 
MF-104 
PC-104 


MF-104 
MF-105 


MF-102 
MF-102 
MF-102 
MF-108 
MF-113 
MF-105 
MF-104 
MF-102 
MF-108 
MF-102 
MF-113 
MF-114 
PC-114 


MF-900 
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DOE/PO- 


Report 
Number 


0006-Draft 
0009 
DOE/R6/99202— 
TS 
Té6 
DOE/RL- 
89-28-Rev.1 
90-03-Rev.2 
91-59 
92-63-Rev.1 
93-101 


93-35-Rev.1 
93-56-2 
93-61 
DOE/RW- 
0146-Rev.1 
0432 
DOE/RW/00134— 
<7 
DOE/SF/00098— 
94/C0287 
94/C0294 
DOE/SF/16306— 
38 
39 


Abstract 
Number 


19:9252 
19:9615 


19:8148 
19:8077 


19:8264 
19:8397 
19:9086 
19:8398 
19:8400 


19:8399 
19:10343 
19:8265 


19:8267 
19:9935 


19:8266 


19:8570 
19:8113 


19:8616 
19:8617 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OST}; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


Order 
Number 


DE94005862 
DE94006100 


DE94007003 
DE94007004 


DE94006345 
DE94007150 
DE94005982 
DE94005525 
DE94006346 


DE94006332 
DE94004496 
DE94006801 


DE94006640 
DE94006498 


DE94005462 


DE94006020 
DE94006016 


DE94002675 
DE94005503 


Distribution 
Category 


MF-900 
PC-920 


MF-253 
MF-253 


MF-902 
MF-902 
MF-940 
MF-902 
MF-940; 
MF-902 
MF-940 
MF-702 
MF-902 


MF-800 
MF-810 


MF-814 


MF-132 
MF-132 


MF-231 
MF-231 


DOE/SF/16564- 

T4-Vol.10 19:9123 ; NTIS; INIS; GPO Dep. 

T4-Vol.11 19:9124 ; NTIS; INIS; GPO Dep. 

T4-Vol.12 19:9125 ; NTIS; INIS; GPO Dep. 

T4-Vol.13 19:8760 ; NTIS; INIS; GPO Dep. 

T4-Vol.16 19:9126 ; NTIS; INIS; GPO Dep. 

T4-Vol.17 19:9127 ; NTIS; INIS; GPO Dep. 

T4-Vol.18 19:9128 ; NTIS; INIS; GPO Dep. 

T4-Vol.8 19:9121 ; NTIS; INIS; GPO Dep. 

T4-Vol.9 19:9122 ; NTIS; INIS; GPO Dep. 
DOE/SF/19168— 

T3 19:9181 
DOE/WIPP- 

93-043 19:8268 

93-068 19:8401 
DRM- 

1-10-90 19:11394 
DTH-LET-RE- 

93-7 19:8530 NTIS 
DTH-LFK-F— 

154 19:10283 OSTI; NTIS 
DTH-LV-MEDD- 

254 19:8618 OSTI; NTIS 

255 19:8619 OSTI; NTIS 

256 19:8625 OSTI; NTIS 

258 19:8620 OSTI; NTIS 
DTN- 


2-06-89 19:9049 OSTI; NTIS (US Sales Only); INIS 
DTP- 


93/48. 19:10778 See RAL-93-047 
ECN-C— 
93-033 19:9253 OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 
19:9185 OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 
19:9199 OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 


DE94005063 MF-523 
DE94005064 MF-523 
DE94005065 MF-523 
DE94005066 MF-523 
DE94005069 MF-523 
DE94005070 MF-523 
DE94005071 MF-523 
DE94005061 MF-523 
DE94005062 MF-523 
; NTIS; GPO Dep. DE94006122 MF-126 
; NTIS; INIS; GPO Dep. 
; NTIS; INIS; GPO Dep. 


DE94006365 MF-721 
DE94006366 MF-721 


: NTIS (US Sales Only); INIS DE94614298 
DE94740121 
DE94743475 
DE94740122 
DE94740120 
DE94740123 
DE94740119 


DE94613770 


DE94738531 


DE94738521 


DES4738519 


872 
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Report 
Number 


93-072A 


93-072B 


EDF- 


93-NB-00063 
93-NB-00064 
93-NB-00070 
93-NB-00071 

93-NB-00072 
93-NB-00073 
93-NB-00076 
93-NB-00078 
93-NB-00079 
93-NB-00080 
93-NB-00081 

93-NB-00083 
93-NB-00089 
93-NB-00096 
93-NB-00098 
93-NB-00103 
93-NB-00105 
93-NB-00111 

93-NJ-00027 

93-NJ-00041 

93-NJ-00049 

93-NM-00034 


EGG- 


10617-1233 
11265-1041 
11265-2038 
11265-2039 


Abstract 
Number 


19:8635 


19:9465 


19:11338 


19:9274 


19:10284 


19:8402 
19:8403 
19:9998 
19:8761 
19:8762 
19:10014 
19:8763 
19:9644 
19:9645 
19:8764 
19:8790 
19:9999 
19:8765 
19:10015 
19:10016 
19:8766 
19:8767 
19:10000 
19:8768 
19:9050 
19:9051 
19:8491 


19:10285 
19:8269 

19:10160 
19:10344 


Source of 
Availability 


OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 


OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 


(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 


OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 


(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 


OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
( 
( 


y; 
); 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); 

); 
OSTI; NTIS (US Sales Only); INIS 

); 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE94738527 


DE94738529 


DE94738537 


DE94738549 


DE94738525 


DE94738543 


DE94738513 


DE94738517 


DE94738539 


DE94738523 


DE94612950 
DE94612951 
DE94613605 
DE94613805 
DE94613806 
DE94613734 
DE94613807 
DE94612991 
DE94612992 
DE94613808 
DE94613834 
DE94613606 
DE94613810 
DE94613735 
DE94613736 
DE94613814 
DE94612316 
DE94613607 
DE94613815 
DE94613771 
DE94613772 
DE94614233 


DE94004638 
DE94006485 
DE94006481 
DE94006484 


EGG- 


Distribution 
Category 


MF-702 
MF-702 
MF-706 
MF-702 
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EGG- 


Report 
Number 


11265-2040 
11265-3005 
11265-5012 
EGG-EAST- 
8719 
EGG-ER- 
10792 
EGG-M- 
93253 
EGG-WTD- 


Abstract 
Number 


19:9727 
19:10161 
19:10644 
19:9152 
19:11339 


19:11298 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See NUREG/IA-0128 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE94006486 


DE94006483 
DE94006480 


DE94002882 


DE93018945 


Distribution 
Category 
MF-701 


MF-905 
MF-700 


10878 19:8270 OSTI; NTIS; INIS; GPO Dep. : DE94002845 
ENEA-RTI-AMB-BIO-INTO— 


93-02 19:10609 OSTI; NTIS (US Sales Only) DE94739329 
93-03 19:10610 OSTI; NTIS (US Sales Only) DE94739336 


ENRESA- 
03/93 
04/93 
05/93 
06/93 
07/93 
ENSAC-AN- 
9111. 
ES/ER/TM- 
87/Pt.1 
87/Pt.2 
97 
ESH-EMS— 
930096-Vol.1 
930096-Vol.2 
930261 


ESTSC— 
000158D0VAX02 
000158SUN0000 
000181SUN0000 
000644IBMPCO0 
000647IBMPCO0 
000648IBMPCO0O0 
000650IBMPCO00 

ESTSC/NRC- 
000071IBMPCO01 

ESTSC/NRC/R- 
0001491303300 
000328IBMPC00 

ETDE-GB- 

523 
524 
525 
538 
539 
540 
541 
542 
543 
544 
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19:8271 
19:8272 
19:8273 
19:8274 
19:8275 


19:11231 


19:8404 
19:8405 
19:8406 


19:8276 
19:8277 
19:10345 


19:11340 
19:11341 
19:11342 
19:11343 
19:11344 
19:11345 
19:11346 


19:11347 


19:11348 
19:11349 


19:8506 
19:8492 
19:8561 

19:9528 
19:9529 
19:9530 
19:9531 

19:9532 
19:9533 
19:9534 
19:9535 
19:9536 
19:9537 
19:9538 
19:9539 
19:9540 
19:9541 

19:9542 
19:9543 
19:9544 
19:9545 
19:9546 
19:9547 
19:9548 
19:9549 
19:9550 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See CFFTP-G-9204 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 


ESTSC 


ESTSC 
ESTSC 


OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


DE94730876 
DE94730877 
DE94738301 
DE94738297 
DE94738300 


DE94006305 
DE94006306 
DE94006503 


DE94006741 
DE94006742 
DE94003868 


DE94730938 
DE94730865 
DE94733278 
DE94733280 
DE94733281 
DE94733282 
DE94733283 
DE94733284 
DE94733285 
DE94733286 
DE94733287 
DE94733288 
DE94733289 
DE94733290 
DE94733291 
DE94733292 
DE94733293 
DE94733295 
DE94733296 
DE94733297 
DE94740063 
DE94733294 
DE94733298 
DE94740066 
DE94740067 
DE94740068 





Report 
Number 


563 
564 
565 
566 
567 
568 
569 
570 


94-05 
94-06 
94-07 
ETDE/JP-mf- 
94744171 


Abstract 
Number 


19:9551 
19:9552 
19:9553 
19:9554 
19:9555 
19:9556 
19:9557 
19:9558 
19:9559 
19:9560 
19:9561 
19:9562 
19:9563 
19:9564 
19:9565 
19:9566 
19:9567 
19:9568 
19:9569 
19:9570 
19:9571 
19:9572 
19:9573 
19:9574 
19:9575 
19:9576 
19:9577 
19:9483 
19:10001 
19:9578 
19:9579 


19:9617 
19:10286 
19:9223 
19:8543 
19:9052 
19:8534 
19:11057 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTiS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Saies Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


Order 
Number 


DE94740069 
DE94740070 
DE94740071 
DE94740072 
DE94740073 
DE94740074 
DE94740075 
DE94740076 
DE94740077 
DE94738261 
DE94738262 
DE94738263 
DE94738264 
DE94738265 
DE94738266 
DE94738267 
DE94738268 
DE94738269 
DE94738270 
DE94738271 
DE94742902 
DE94742901 
DE94742900 
DE94742899 
DE94742898 
DE94742897 
DE94742896 
DE94742895 
DE94742894 
DE94742893 
DE94742903 


DE94739299 
DE94739314 
DE94739315 
DE94739316 
DE94739317 
DE94739318 
DE94739319 


ETSU-S/P_- 


Distribution 
Category 


19:9771 OSTI; NTIS; Available from The Japan Machin- 
ery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan 
94744185 19:9200 OSTI; NTIS; Available from The Japan Machin- 
ery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan 
94744237 19:9618 OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 
94744238 19:9619 OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 


DE94744171 
DE94744185 


DE94744237 


DE94744238 


ETSU-B/B— 


5/00080/REP 19:8517 OSTI; NTIS (US Sales Only) 
ETSU-B/M- 


3/00388/04/REP 19:8518 OSTI; NTIS (US Sales Only) 
ETSU-B/R- 


2/00291/REP 19:8544 OSTI; NTIS (US Sales Only); INIS 
ETSU-B/SF— 


00244/REP 19:8535 OSTI; NTIS (US Sales Only) 
ETSU-K/FR- 


00028/REP 19:8545 OSTI; NTIS (US Sales Only); INIS 
ETSU-N- 


126 19:8640 OSTI; NTIS (US Sales Only) 
ETSU-S— 


1386 19:9484 OSTI; NTIS (US Sales Only) 
ETSU-S/P- 


2-00158/REP 19:8610 OSTI; NTIS (US Sales Only) 


DE94740088 
DE94742840 
DE94740086 
DE94740087 
DE94740085 
DE94733279 
DE94740089 
DE94742905 
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ETSU-W- 


Report 
Number 


ETSU-W- 


35/00251/REP/A 
35/00251/REP/B 
35/00251/REP/C 


EUR- 
13574(V.1) 
14542 
14698 
14743 
14765 
14798 
14877 
14879 

EUR-CEA-FC- 
1468 
1472 
1477 
1478 
1479 
1480 
1483 
1484 
1485 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1496 

FEMP- 
2287 
2288 
2292 


2293 
2298 
2305 
2312 
2316 

FEMP/SUB-— 
060 


74 
FNAL-TM- 
1850 
1862 
1864 
1870 
1872 
1873-Vol.1 
1873-Vol.2 
1874 
FNAL/C-— 
92/220 
93/186 
93/214-E 
93/280 
93/281 
93/314-E 
93/351 
93/353-E 
93/360-E 
93/375 
93/381 
93/383 
93/384 
93/385-E 
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Abstract 
Number 


19:8649 
19:8631 
19:8650 


19:9129 
19:8747 
19:10017 
19:10351 
19:8970 
19:8993 
19:10352 
19:9135 


19:11058 
19:11059 
19:11060 
19:11061 

19:11062 
19:11063 
19:11064 
19:11065 
19:10645 
19:11066 
19:11071 

19:11240 
19:11072 
19:11073 
19:11074 
19:11075 
19:11076 
19:10627 
19:11077 


19:8407 
19:8279 
19:8408 


19:10561 
19:9201 
19:8409 
19:8410 
19:9936 


19:8411 


19:9937 


19:10363 
19:10100 
19:10101 
19:10102 
19:10887 
19:10164 
19:10165 
19:10103 


19:10096 
19:10097 
19:10720 

19:10098 
19:10099 
19:10691 

19:10162 
19:10721 

19:10722 
19:10068 
19:10723 
19:10724 
19:10725 
19:10726 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 

( 

( 


, 
: 
OSTI: NTIS (US Sales Only): 
); 
; 
) 


i 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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mmmmmmmmmmmmmm 
chub eseekeeeeee 
SESESEESEESEES 


Order 
Number 


DE94740083 
DE94740082 
DE94740084 


7194612954 
7194613788 
7194613737 
7194613142 
T194613880 
T194614156 
T194612684 
T194613789 


T194615005 
7194612611 
T194612593 
7194615057 
T194612590 
T194615006 
T194614978 
T194614979 
7194614423 
7194615058 
T194615007 
T194612626 
T194615008 
T194614965 
T194614980 
T194615059 
T194615060 
T194614396 
T194615009 


DE94002549 
DE94002547 
DE94006525 


DE94006471 
DE94005934 
DE94002548 
DE94002552 
DE94006523 


DE94005363 
DE94007082 


DE94004653 
DE94006844 
DE94006038 
DE94006040 
DE94006039 
DE94006744 
DE94006745 
DE94006845 


DE94005997 
DE94005998 
DE94006168 
DE94005999 
DE94006169 
DE94006170 
DE94005280 
DE94006171 
DE94006172 
DE94005278 
DE94006041 
DE94006173 
DE94005279 
DE94006174 





Report 
Number 


93/386-E 

93/387-E 

93/395-E 

93/396-E 

93/398 

93/402-E 
FRCEA-TH- 

384 

386 

387 
FRCR- 

440 
FZR- 

93-12 

93-15 
GA-A- 

21501 
GANIL-R- 

93-02 

93-08 

93-10 
GANIL-T- 

93-02 
GEM/TN- 

93-460 
GJPO-ES— 

ri 


8 
GJPO-GP- 
ie 
GKSS— 
92/E/107 
92/E/111 
92/E/14 
92/E/36 
92/E/85 
92/E/91 
93/E/1 
93/E/28 
GMA- 
oS 
GRS-F— 
2/1991 
Gs 
9.1 
GSF- 
11/93 
12/92 
18/91 
2/93 
20/92 
27/93 
7/93(rev.ed.2) 
8/92 
GSF-TL- 
10/91 
11/92 
25/93 
GS- 
93-09 
93-13(prepr.) 
93-15 
93-18 
93-19 
93-20(prepr.) 
93-21 (prepr.) 
93-24 
93-25 
93-26 
93-28 
93-29 


Abstract 
Number 


19:10727 
19:10728 
19:10729 
19:10766 
19:10163 
19:10730 


19:11078 
19:9087 
19:11241 


19:11053 


19:9896 
19:11299 


19:11242 


19:10069 
19:10070 
19:10166 


19:10831 
19:9969 


19:8393 
19:8394 


19:8395 


19:10431 
19:10290 
19:10287 
19:10288 
19:10289 
19:10611 
19:10257 
19:10291 


19:10563 
19:9141 
19:8280 


19:8282 
19:10292 
19:8283 
19:10367 
19:8284 
19:8285 
19:10562 
19:8281 


19:8283 
19:8281 
19:8285 


19:10167 
19:10832 
19:10104 
19:10833 
19:10731 
19:10911 
19:10786 
19:10834 
19:10835 
19:10836 
19:10837 
19:10838 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See DOE/ER/53266—-46 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
See UCRL-CR-1 15460 


See DOE/ID/12584—136 
See DOE/ID/12584—137 


See DOE/ID/12584—148 


OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See INFO-0422 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See GSF-18/91 
See GSF-8/92 
See GSF-27/93 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


INIS 


INIS 
INIS 
INIS 


> INIS 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE94006000 
DE94006001 
DE94006175 
DE94006002 
DE94006176 
DE94006850 


DE94612612 
DE94613884 
DE94615109 


DE94738606 
DE94738387 


DE94004859 


DE94613624 
DE94613625 
DE94613962 


DE94614805 


DE94739020 
DE94739018 
DE94738779 
DE94738803 
DE94738634 
DE94739019 
DE94739003 
DE94738502 


DE94738798 
DE94724210 


DE94738986 
DE94746046 
DE94738675 
DE947391 22 
DE94739123 
DE94738987 
DE94738985 
DE94746033 


DE94738772 
DE94740595 
DE94738771 
DE94738770 
DE94739004 
DE94740593 
DE94740594 
DE94739036 
DE94739005 
DE94738994 
DE94739013 
DE94739007 


GSI- 


Distribution 
Category 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
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GSE 


Report 
Number 


93-30 
93-36 
93-37 
93-38 


Abstract 
Number 


19:10839 
19:10840 
19:10841 
19:10842 
19:10843 
19:10844 


19:11300 


19:10432 
19:9142 
19:9092 
19:9093 
19:9094 
19:9089 
19:9053 
19:8286 
19:9224 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
( ); 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTi; NTIS (US Sales Only); GPO Dep. 


Order 
Number 


DE94738981 
DE94738388 
DE94738334 
DE94738333 
DE94738335 
DE94738336 


DE94746041 


DE94006072 
DE94006074 
DE94006710 
DE94006696 
DE94006691 
DE94006083 
DE94006076 
DE94006075 
DE94006310 


Distribution 
Category 


OSTI; NTIS (US Sales Only); GPO Dep. 
19:9090 OSTI; NTIS (US Sales Only); GPO Dep. 
19:9091 OSTI; NTIS (US Sales Only); GPO Dep. 
19:8190 OSTI; NTIS (US Sales Only); GPO Dep. 
19:10368 | OSTI; NTIS (US Sales Only); GPO Dep. 


DE94006084 
DE94006701 
DE94005325 
DE94006077 


mmmMmMmmMmMmMmmMmmmmmmm 
ca A eal lke el al eB ead eh allt al gl 


56/C-3-4-1 
IAEA-INFCIRC— 

209(rev.1/mod.1/add.3) 

254(rev.1/pt.1/mod.1) 

335(add.7) 

336(add.8). 

377(add.3) 


IAEA-TECDOC— 
723 

IBP-WB- 
55/1991 

IEE-SR- 


19:11042 


19:8445 
19:8446 
19:11395 
19:11395 
19:11396 
19:9621 
19:9622 
19:11397 
19:11398 


19:10295 
19:10435 


19:8447 


19:9485 


See CONF-9209396-1 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See |AEA-INFCIRC—335(add.7) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See INIS-mf—13776 
See INIS-mf-13777 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


DE94612419 
DE94612420 
DE94612426 


DE94612427 
DE94614317 
DE94612432 
DE94612428 
DE94612429 


DE94612424 


DE94746051 


245 19:9186 OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo,Japan 


DE94744170 


IFE/KR/E- 
93/008 
IHEP-OEIUNK- 


INEL/MISC— 
93125 
93125 

INFO- 
0370-2 
0422 
0423 
0426 
0430 
0431 
0432 
0433 
0434 
0435 
0436 

0437-1 
0437-2 
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19:8994 
19:10732 


19:9143 
19:10018 


19:10692 


19:8212 
19:8213 


19:8847 
19:10563 
19:8848 
19:8214 
19:8466 
19:8849 
19:8850 
19:8851 
19:8852 
19:8853 
19:8854 
19:10564 
19:10565 


OSTI; NTIS; INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


See DOE/ID/13041—1-Vol.1 
See DOE/ID/13041-T1-Vol.2 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE94614154 
DE94614615 


DE947391 21 
DE94739006 


DE94614521 


DE94613846 
DE94613306 
DE94613847 
DE94613619 
DE94613581 

DE94613848 
DE94613849 
DE94613850 
DE94613851 

DE94613852 
DE94613853 
DE94613339 
DE94613340 





Report 
Number 


0437-1F. 
INIS-AR- 
043 
044 
045 
047 
048 
049 
050 
051 
052 
053 
054 
INIS-BR- 
3203 
3204 
3205 
3206 
3207 
3208 
3209 
3210 
3211 
3212 
3213 
3214 
3215 
3216 
3217 
3218 
3219 
3220 
3221 
3222 
3223 
3224 
3225 
3226 
3227 
3228 
3229 
3230 
3231 
3232 
3233 
3234 
3235 
3236 
3237 
INIS-GB— 
510 
511 
514 
516 
518 
INIS-JP- 
018 
INIS-RU— 
360 
364 
365 
366 
367 
368 
369 
INIS-XN— 
480 
481 
482 
483 
484 


Abstract 
Number 


19:10564 


19:11315 
19:9651 
19:10168 
19:9031 
19:9938 
19:8215 
19:10566 
19:9032 
19:10002 
19:10293 
19:9652 


19:9653 
19:10501 
19:10502 
19:10465 
19:10466 
19:10169 
19:9728 
19:9095 
19:8573 
19:9819 
19:8980 
19:9096 
19:10503 
19:10504 
19:10505 
19:10567 
19:8971 
19:11080 
19:10003 
19:8972 
19:9007 
19:10630 
19:10170 
19:10672 
19:10673 
19:10888 
19:10171 
19:9008 
19:10568 
19:10569 
19:10506 
19:10507 
19:10508 
19:10172 
19:10674 


19:8180 
19:10369 
19:11316 
19:8206 
19:8287 


19:8216 


19:10938 
19:11207 
19:9009 
19:9012 
19:10788 
19:9677 
19:9690 


19:11400 
19:11401 
19:8448 
19:8449 
19:8450 


Source of 
Availability 


See INFO-0437-1 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OST]; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; INIS 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE94611726 
DE94611727 
DE94612354 
DE94612286 
DE94612269 
DE94612268 
DE94612162 
DE94612287 
DE94612261 
DE94611947 
DE94611782 


DE94612993 
DE94613269 
DE94613277 
DE94613531 
DE94612222 
DE94613910 
DE94613046 
DE94613885 
DE94614244 
DE94612799 
DE94612344 
DE94613886 
DE94612083 
DE94613283 
DE94613270 
DE94613341 
DE94613881 
DE94614957 
DE94613608 
DE94613882 
DE94613756 
DE94614397 
DE94613924 
DE94614438 
DE94614439 
DE94614834 
DE94613925 
DE94613757 
DE94615902 
DE94615873 
DE94615910 
DE94615953 
DE94615911 
DE94616425 
DE94616659 


DE94615439 
DE94613297 
DE94614338 
DE94612956 
DE94614109 


DE94737964 


DE94614944 
DE94612618 
DE94616244 
DE94616245 
DE94612504 
DE94611728 
DE94615445 


DE94614300 
DE94614301 
DE94614278 
DE94614279 
DE94614280 


INIS-XN— 


Distribution 
Category 
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INIS-XN— 


Report 
Number 


485 
486 
487 


14151 
14152 
14153 


14156 
14157 
14158 
14159 
14160 
14161 
14162 
14164 
14165 
14166 
14167 
14168 
14169 
14171 
14172 


880 
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Abstract 
Number 


19:8451 
19:8452 
19:8453 
19:8454 
19:8455 
19:8456 
19:8457 
19:8458 
19:8459 
19:11402 
19:8430 
19:8431 
19:8460 
19:8461 
19:8462 
19:8463 
19:8464 


19:11081 
19:11118 
19:10570 
19:9169 
19:8740 
19:10509 
19:11264 
19:10573 
19:8855 
19:11317 
19:8910 
19:8934 
19:8935 
19:8959 
19:9203 
19:10510 
19:9106 
19:10434 
19:11399 
19:9002 
19:10295 
19:10435 
19:9822 
19:9059 
19:9060 
19:10371 
19:9655 
19:11390 
19:9823 
19:10076 
19:10577 
19:8832 
19:8293 
19:9003 
19:8749 
19:10019 
19:8191 
19:11301 
19:9729 
19:11027 
19:9061 
19:8833 
19:8294 
19:9144 
19:10376 
19:10457 
19:9656 
19:9730 
19:10518 
19:9731 
19:9732 
19:9190 
19:9254 


Source of 
Availability 


OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI: 
OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 


OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 

i 

; 

0; 

a 


); 
); 
} 
); 


NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Saies Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
( ); 
( 


i 
D5 


NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE94614266 
DE94614267 
DE94614268 
DE94614269 
DE94614270 
DE94614285 
DE94614281 
DE94614271 
DE94614272 
DE94614302 
DE94614318 
DE94614319 
DE94614286 
DE94614287 
DE94614282 
DE94614320 
DE94614288 


DE94614424 
DE94614954 
DE94608511 

DE94613364 
DE94612302 
DE94612084 
DE94612622 
DE94613219 
DE94613582 
DE94612223 
DE94612262 
DE94612340 
DE94612824 
DE94612685 
DE94611938 
DE94612911 

DE94613887 
DE94613183 
DE94614299 
DE94614176 
DE94611939 
DE94611935 
DE94615247 
DE94616272 
DE94616273 
DE94615813 
DE94615553 
DE94616601 

DE94615248 
DE94616116 
DE94746049 
DE94746044 
DE94746038 
DE94738510 
DE94738512 
DE94738906 
DE94738514 
DE94738321 

DE94738641 

DE94738574 
DE94738632 
DE94738660 
DE94738643 
DE94738604 
DE94738661 
DE94745992 
DE94746048 
DE94746037 
DE94746042 
DE94746035 
DE94746045 
DE94746054 
DE94746068 


Distribution 
Category 





JAERIL-M-— 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


14173 19:9774 OSTI; NTIS (US Sales Only); DE94746071 
14174 19:10436 OSTI; NTIS (US Sales Only); DE94746067 
14175 19:9733 OSTI; NTIS (US Sales Only); DE94746070 
INS— 

984 19:10178 OSTI; NTIS; INIS DE94737841 
IPNO-DRE- 

92-28 19:10874 OSTI; NTIS (US Sales Only); DE94614773 
IPNO-RA- 

1992 19:10781 OSTI; NTIS (US Sales Only); DE94614654 
IPNO-T- 

92-05 19:10875 OSTI; NTIS (US Sales Only); DE94614774 

93-01 19:10876 OSTI; NTIS (US Sales Only); DE94614792 

93-02 19:10917 OSTI; NTIS (US Sales Only); DE94614862 
IPNO-TH-— 

92-108 19:10696 OSTI; NTIS (US Sales Only); DE94614549 

92-53 19:10695 OSTI; NTIS (US Sales Only); DE94614550 

19:10697 OSTI; NTIS (US Sales Only); DE94612482 


19:8432 OSTI; NTIS; GPO Dep. ; DE94005547 
19:9827 OSTI; NTIS; INIS; GPO Dep. : DE94005569 
19:8607 See CONF-93061 13-— 

19:8433 OSTI; NTIS; GPO Dep. DE94005560 


19:11017  OSTI; NTIS; INIS; GPO Dep. 
19:10115 | OSTI; NTIS; INIS; GPO Dep. 
19:9734 OSTI; NTIS; GPO Dep. 


DE94005566 
DES4005565 
DE94006037 


mmm 
—_ —- 
© © © 
ooo 


19:9735 OSTI; NTIS; GPO Dep. DE94006031 


19:10021 OSTI; NTIS; INIS; GPO Dep. 


19:9945 
19:9736 
19:9879 
19:9880 
19:11351 
19:9698 
19:8295 


19:9699 
19:9700 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmmmmmmm 
a a a ee ee ee ee 
ipemenne 
SS88S888SE8S5 


DE94006032 
DE94007059 
DE94006034 
DE94005561 
DE94005563 
DE94005262 
DE94005276 
DE94005634 


DE94006033 
DE94006035 


mmm 
Sean 
© 0 
© 0 © 


19:10958 OSTI; NTIS; GPO Dep. DE94006030 


19:10797 OSTI; NTIS (US Sales Only); INIS DE94614715 
19:10179 OSTI; NTIS (US Sales Only); INIS DE94613963 


19:8437 See PNL—8982 


ISRP-K-BR- 
1 


19:10516  OSTI; NTIS (US Sales Only); INIS DE94612085 
2 19:10300  OSTI; NTIS (US Sales Only); INIS DE94612133 
3 19:10585  OSTI; NTIS (US Sales Only); INIS DE94612163 


IVL-B-— 
1077 
1112 
1117 
1118 
1124 


19:10377 
19:10301 
19:10612 
19:10302 
19:10378 
19:10303 
19:10304 


19:11274 
19:11275 
19:11276 
19:11277 
19:11278 
19:9040 
19:9041 
19:10008 
19:8982 
19:9107 
19:8783 
19:8784 


OSTI; NTIS 
OSTI; NTIS 
OST; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


DES94740268 
DE94740269 
DE94743528 
DE94740270 
DE94743529 
DE94743530 
DE94740271 


DE94737816 
DE94737817 
DE94737818 
DE94737819 
DE94737820 
DE94737831 
DE94737832 
DE94737833 
DE94737834 
DE94737835 
DE94737836 
DE94737837 
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JAERF-M- 


Report 
Number 


93-149 
93-156 
93-160 
93-167 
93-169 
93-170 
93-178 
93-179 
93-182 
93-185 
93-187 
93-188 
93-191 
93-198 
93-203 
93-204 
93-206 
93-209 
93-211 
93-215 
JINR- 
13-92-366 
JINR-E- 
1-92-344 
1-92-487 
1-92-569 
2-92-177 
2-92-385 
2-92-394 
2-92-439 
2-92-442 
2-92-474 
2-92-491 
2-92-493 
2-92-499 
2-92-520 
2-92-522 
3-92-484 
4-92-356 
4-92-426 
4-92-463 
4-92-535 
9-92-495 
9-92-500 
JINR-R- 
10-92-449 
11-92-434 
11-92-490 
13-92-473 
14-92-334 
2-92-349 
2-92-387 
2-92-443 
2-92-454 
2-92-469 
2-92-503 
2-92-511 
2-92-514 
2-92-554 
4-92-403 
4-92-404 
4-92-405 
4-92-460 
Juel- 
2653 
2682 
2695 
2700 
2703 
2707 
2731 
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Abstract 
Number 


19:11279 
19:10138 
19:10116 
19:8187 
19:9074 
19:9108 
19:9145 
19:9042 
19:8434 
19:10379 
19:9701 
19:8470 
19:8296 
19:8207 
19:8751 
19:11391 
19:9109 
19:9702 
19:8208 
19:9110 


19:10117 


19:10742 
19:10077 
19:10877 
19:10676 
19:10743 
19:10677 
19:10678 
19:10798 
19:10774 
19:10679 
19:10649 
19:10680 
19:10744 
19:10775 
19:10745 
19:10631 
19:10632 
19:10799 
19:10878 
19:10118 
19:10119 


19:11352 
19:11353 
19:10180 
19:10181 

19:10960 
19:10633 
19:10698 
19:10634 
19:10681 

19:10682 
19:10635 
19:10636 
19:10637 
19:10683 
19:10638 
19:10639 
19:10640 
19:10815 


19:9191 
19:8611 
19:9215 
19:10305 
19:10746 
19:9703 
19:10306 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI: 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 

TIS; INIS 
NTIS; INIS 


NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NT!IS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; 


( 
( 

NTIS (US Sales Only); 
( 


INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; 


NTIS (US Sales Only) 


Order 
Number 


DE94737854 
DE94737888 
DE94737889 
DE94737928 
DE94737929 
DE94737927 
DE94737958 
DE94737925 
DE94737932 
DE94737933 
DE94737934 
DE94737935 
DE94737936 
DE94737937 
DE94737960 
DE94737938 
DE94737959 
DE94737939 
DE94737940 
DE94737961 


DE94612279 


DE94612490 
DE94612270 
DE94614806 
DE94612471 
DE94612487 
DE94612472 
DE94612476 
DE94612506 
DE94612498 
DE94612473 
DE94612467 
DE94612477 
DE94612495 
DE94612499 
DE94612489 
DE94612453 
DE94612454 
DE94612505 
DE94612532 
DE94612278 
DE94612282 


DE94612439 
DE94612434 
DE94612345 
DE94612350 
DE94612636 
DE94612455 
DE94612485 
DE94612456 
DE94612478 
DE94612474 
DE94612457 
DE94612458 
DE94612459 
DE94614440 
DE94612460 
DE94612461 
DE94612462 
DE94612514 


DE94746050 
DE94738673 
DE94738799 
DE94738671 
DE94746036 
DE94745994 
DE94746032 


Distribution 
Category 





Report 
Number 


2732 
2734 
2742 
2748 
2752 
2753 
2755 
2756 
2757 
2758 
2761 
2762 
2771 
2788 
2789 
2791 
K/TCD- 
1090 
1091 
KAERI/AR- 
360/92 
KCP-— 
613-5331 
613-5345 
KEK-PROC— 
92-14 
93-2 
93-3 
93-7 
93-8 


KEMAKTA-AR- 


92-22 
KFK- 
5038 
5042 
5054 


5140 
5142 
5144 
5145 
5146 
5147 
5166 
5172 
5175 
5195 
5225 
KFK-PTE-— 


3 
KTH/ALF/R- 
93/1. 
93/2. 
93/5. 
KTM/E-B— 
149 
169 
LA- 
12623-MS 
12657-PR 
12675-MS 
12687-MS 
12689-MS 
12705-MS 


Abstract 
Number 


19:9704 
19:10747 
19:9778 
19:8490 
19:9466 
19:10879 
19:10307 
19:8038 
19:8606 
19:8297 
19:10458 
19:8118 
19:10748 
19:10699 
19:10800 
19:9146 


19:8219 
19:9881 


19:10009 


19:9580 
19:10308 


19:10120 
19:10749 
19:10961 
19:10121 
19:10182 


19:8465 


19:10309 
19:10310 
19:9147 
19:10880 
19:11280 
19:9828 
19:10380 
19:9243 
19:11302 
19:9628 
19:11303 
19:10613 
19:10311 
19:11304 
19:11021 
19:10312 
19:11305 
19:9705 
19:9737 
19:8974 
19:9829 
19:11319 


19:8298 


19:11220 
19:11221 
19:11222 


19:9596 
19:9581 


19:10586 
19:8486 
19:10381 
19:10035 
19:11354 
19:9582 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI:; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 


OSTI; 


OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI: 


OSTI; 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS (US Sales Only) 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS; INIS 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


( 

NTIS (US Sales Only) 

NTIS (US Sales Only 
( 


) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only) 


See TRITA-ALF-93-01 
See TRITA-ALF—93-02 
See TRITA-ALF-93-05 


OSTI; NTIS 
OSTI; NTIS 


; INIS 
; INIS 
> INIS 
-INIS 
- INIS 
- INIS 
- INIS 
-INIS 
> INIS 
» INIS 


> INIS 
> INIS 
- INIS 
> INIS 
- INIS 
> INIS 
> INIS 


; INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


DE94746075 
DE94738656 
DE94746028 
DE94739037 
DE94739111 
DE947391 13 
DE94739080 
DE94738988 
DE94739112 
DE94746055 
DE94739016 
DE94739017 
DE94738900 
DE94738390 
DE94738389 
DE94738480 


DE94005426 
DE94005819 


DE94613609 


DE94004892 
DE94005339 


DE94737966 
DE94737969 
DE94737926 
DE94737962 
DE94737963 


DE94614273 


DE94738665 
DE94738682 
DE94746031 
DE94740599 
DE94740598 
DE94739030 
DE94745995 
DE94738871 
DE94738686 
DE94738684 
DE94738666 
DE94738680 
DE94738669 
DE94738667 
DE94738687 
DE94738668 
DE94738670 
DE94739119 
DE94746052 
DE94738806 
DE94739035 
DE94739034 


DE94738807 


LA- 


Distribution 
Category 


DE94740209 
DE94740208 


DE94006135 MF-907 
DE94005441 MF-500 


DE94005929 
DE94005340 


DE94003172 MF-705 
DE94006492 MF-706 
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LA-— 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


° 
8 


12722-T 19:11208 OSTI; NTIS; INIS; GPO Dep. 
12724-T 19:11209 OSTI; NTIS; INIS; GPO Dep. 
12725-MS 19:10437 OSTI; NTIS; INIS; GPO Dep 


DE94007055 MF-426 
DE94006054 MF-700 
DE94006494 MF-908; 

MF-902 
DE94006493 MF-706 


mm 


mm 


12728-MS 19:9946 OSTI; NTIS (US Sales Only) 
LA-SUB- 


93-115 
93-207 
93-222 
93-223 
93-233 


93-301 
93-310 
94-21 


LA-UR- 


93-0384 
93-2673 


93-2967 
93-2968 
93-3066 
93-3073 
93-3172 
93-3381 
93-3632 
93-3633 
93-3690 


93-3704 
93-3844 
93-4143 
93-4231 
93-4240 
93-4254 
93-4288 
93-4307 
93-4314 
93-4331 
93-4335 
93-4341 
93-4344 


93-4369 
93-4409 
93-4410 
93-4428 
93-4433 


93-4435 
93-4436 
93-4442 
93-4445 
93-4459 
93-4464 
93-4474 
93-4477 


94-0063 
94-0116 
94-0130 
94-0171 
94-0184 
94-0274 
94-0276 
94-0277 


94-0337 
94-0385 


19:11029 
19:10122 
19:9148 

19:11355 
19:10123 


19:10244 
19:10036 
19:9225 


19:10881 
19:10382 


19:10903 
19:10904 
19:10905 
19:10449 
19:8785 

19:11356 
19:11281 
19:11282 
19:8299 


19:10124 
19:11357 
19:9779 
19:9706 
19:10650 
19:10230 
19:9780 
19:9781 
19:10684 
19:9882 
19:10651 
19:10652 
19:11030 


19:10801 
19:9149 
19:10037 
19:9467 
19:9920 


19:11358 
19:9707 
19:10494 
19:11283 
19:10700 
19:9782 
19:11210 
19:9708 


19:11359 
19:11361 
19:8300 
19:8192 
19:8435 
19:11362 
19:10186 
19:11032 


19:10187 
19:10802 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


mmmmm 
ee ee 


mmm 
ee a 


wh eh ek hk bk ok kh od ok a ak 


mmmmmMmmmMmmmmmmmM mmmmMmmmmmm mm 


we eh eh th ek th eh ek ek eh eh od ok 


ok ah oh oh ob 
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nnn bow ® 
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a a a ae ee ee 
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SSsSssss 


oo" 


DE94004840 
DE94005670 
DE94005671 
DE94005655 
DE94005667 


DE94005669 
DE94002568 
DE94005668 


DE94006157 
DE93018462 


DE93040102 
DE93040101 
DE94000808 
DE93040187 
DE93040156 
DE94000764 
DE94002640 
DE94002642 
DE94002719 


DE94003974 
DE94003969 
DE94003937 
DE94004994 
DE94004992 
DE94004988 
DE94004980 
DE94004978 
DE94005012 
DE94005008 
DE94005007 
DE94005086 
DE94005002 


DE94005001 
DE94004998 
DE94004997 
DE94005093 
DE94005092 


DE94005091 
DE94005090 
DE94005088 
DE94005188 
DE94005084 
DE94005083 
DE94005082 
DE94005016 


DE94006225 
DE94006247 
DE94006246 
DE94006268 
DE94006265 
DE94006163 
DE94005984 
DE94006250 


DE94006147 
DE94006158 


MF-706 
MF-712 
MF-731 
MF-910 
MF-910; 
MF-906 
MF-706 
MF-701 
MF-700 


MF-413 
MF-902; 
MF-940 
MF-413 
MF-413 
MF-910 
MF-708 
MF-707 
MF-905 
MF-413 
MF-413 
MF-702; 
MF-704 


MF-905 
MF-403 
MF-704 


MF-704 
MF-365 
MF-365 
MF-414 
MF-910 


MF-700 
MF-410; 
MF-404; 
MF-406 
MF-413 


MF-910 
MF-401 
MF-711; 
MF-704 
MF-700 
MF-704 
MF-408 
MF-712 
MF-414 
MF-404 
MF-700 
MF-706; 
MF-704 
MF-905 
MF-905 
MF-902 


MF-700 
MF-700 
MF-706 
MF-906; 
MF-406 
MF-906 
MF-413 


mmm mmmmmmmm mmmmmmmm mmmmm 
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Report 
Number 


94-111 
94-119 
94-131 
94-177 


94-185 
94-186 
94-217 
94-227 
94-25 

94-269 


94-271 
94-308 
94-381 
94-40 
94-404 
94-73 


94-96 
LAL— 
92-45 
93-04 
93-05 
93-09 
LAPP-EXP- 
92-04 
LAPP-T- 
92-03 
92-04 
LBF-FB- 
195(1992) 
LBL- 
30935 
34060 
34289 
34431 
34434 
34587 
34634 
34669 
34731 
34797 
34842 
34864 
34878 
34884 
34889 
34923 
34925 
34986 
34999 
35001 
35002 
35003 
35004 
35005 
35028 
35035 


Abstract 
Number 


19:11360 
19:10487 
19:10936 
19:10906 


19:10907 
19:10313 
19:10962 
19:10908 
19:10653 
19:10909 


19:11211 
19:9739 
19:10685 
19:9738 
19:8483 
19:9709 


19:11031 


19:10776 
19:10750 
19:10183 
19:10751 


19:10752 


19:10184 
19:10185 


19:9740 


19:8119 
19:10188 
19:9783 
19:9597 
19:11022 
19:9710 
19:9192 
19:8519 
19:9487 
19:10686 
19:10654 
19:10189 
19:11033 
19:10963 
19:11018 
19:10923 
19:9883 
19:10139 
19:10816 
19:11034 
19:10125 
19:11035 
19:10140 
19:10141 
19:11019 
19:11036 


Source of 
Availability 


OSTI; 
OST; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 

NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 


); 
); 
); 
); 


NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 


INIS 


INIS 
INIS 


INIS 


oO 
89 


m 
ot 


mmmmmm mmmmmm mmmm 
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kek ek tk et ot 
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Order 
Number 


DE94006233 
DE94006238 
DE94006245 
DES4006266 


DE94006264 
DE94006263 
DE94006252 
DE94006137 
DE94006229 
DE94006239 


DE94006165 
DE94006249 
DE94006156 
DE94006227 
DE94006161 
DE94006224 


DE94006222 


DE93631850 
DE94614616 
DE94613891 
DE94612494 


DE94614591 


DE94613964 
DE94613965 


DE94746039 


DE94006291 
DE94004557 
DE94006290 
DE94006335 
DE94003244 
DE94006287 
DE94006348 
DE94007030 
DE94006349 
DE94005201 
DE94006288 
DE94005203 
DE94005209 
DE94006301 
DE94005212 
DE94007039 
DE94007041 
DE94006293 
DE94007040 
DE94006296 
DE94006289 
DE94006292 
DE94006299 
DE94006286 
DE94006295 
DE94006300 


LU-TP- 


Distribution 
Category 


MF-905 
MF-408 
MF-904 
MF-705; 
MF-700 
MF-705 
MF-902 
MF-700 
MF-705 
MF-412 
MF-405; 
MF-410 
MF-706 
MF-404 
MF-410 
MF-904 
MF-414 
MF-910; 
MF-904 
MF-906 


35038 19:9711 

35051 19:9830 

35054 19:9831 

91-Rev.-6-92 19:10665 
LBL-PUB-— 

679/93 19:10623 
LPCC-T- 

93-01 19:10753 
LU-TP- 

93-8 19:10755 

93-10 19:10756 

93-19 19:10701 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE94006294 
DE94006297 
DE94006298 
DE93040296 


S8SSSSRSBBEEEEERERR88888888ssE 


OSTI; NTIS; GPO Dep. DE94003382 


OSTI; NTIS (US Sales Only); INIS DE94614592 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


DE94614623 
DE94614593 
DE94614551 
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LU-TP-— 


Report 
Number 


93-22 
LUMEDW-MEOC- 

1011 
LUMEDW-MESM- 

1056 
LUND-MPH- 

93-07 
LUNFD6-NFFR- 

3061-1-31-1993 
LUNFD6-NFMA~ 

1006 

5006. 
LUTKDH-TKKA- 

1002-1-122-1993 
LYCEN-T-— 

8950 

9206 

9223 

9253 
MLM- 

- 790 
MPI-PhE-— 

93-02 

93-09 

93-16 
MSHA/IR-— 

1209 
MTCH- 

10038-15 

10038-17 

10042-A2 
MT} 

327 R11 
NAL-SR- 

142 

144 

145 
NEDO- 

32314 
NEDO-P- 

9223 


Abstract 
Number 


19:10757 
19:10488 
19:10587 
19:10754 
19:10190 


19:10687 
19:10687 


19:10010 
19:10820 
19:10702 
19:10803 
19:10191 
19:9947 
19:10758 
19:10759 
19:10192 
19:10617 
19:8064 
19:8088 
19:9522 
19:9583 
19:9080 
19:9082 
19:9081 


19:8752 


Source of 
Availability 


OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS; INIS 


See LUNFD6-NFMA-1006 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OST]; 


NTIS; INIS 
NTIS (US Sales Only 


NTIS (US Sales Only 
NTIS (US Sales Only 


); 
NTIS (US Sales Only); 
); 
); 


NTIS; GPO Dep. 

NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS 


See DOE/MC/26288-3587 
See DOE/MC/26288-3609 
See DOE/CE/40893-T2 


OSTI; 


NTIS; GPO Dep. 


See WSRC-TR-93-541 
See WSRC-TR-93-544 
See WSRC-TR-93-542 


OSTI; 


NTIS; INIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 


Order 
Number 


DE94614566 
DE94613498 
DE94611961 
DE94614594 
DE94612355 


DE94614433 


DE94613610 
DE94612518 
DE94612483 
DE94612507 
DE94613926 
DE94006104 
DE94738773 
DE94738777 
DE94738337 


DE94001246 


DE94004750 


DE94005598 


Distribution 
Category 


19:9584 OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 


DE94744245 


NEI-DK-— 
1345 19:9832 OSTI; NTIS 
1367 19:9585 OSTI; NTIS 
1395 19:9598 OSTI; NTIS 
1396 19:9488 OSTI; NTIS 
1398 19:8520 OSTI; NTIS 
1400 19:8114 OSTI; NTIS 
1401 19:8115 OSTI; NTIS 
1405 19:9586 OSTI; NTIS 
1408 19:9489 OSTI; NTIS 
1409 19:8633 OSTI; NTIS 
1410 19:8071 OSTI; NTIS 
1414 19:8503 OSTI; NTIS 
1420 19:9599 OSTI; NTIS 
1421 19:9216 OSTI; NTIS 
1422 19:9226 OSTI; NTIS 
1423 19:8651 OSTI; NTIS 
1424 19:8652 OSTI; NTIS 
1425 19:8521 OSTI; NTIS 
1426 19:8522 OSTI; NTIS 
1427 19:10314 OSTI; NTIS 
1428 19:8653 OSTI; NTIS 
1429 19:8171 OSTI; NTIS 
1430 19:8558 OSTI; NTIS 
1431 19:8563 OSTI; NTIS 
1442 19:8536 OSTI; NTIS 
1446 19:9925 OSTI; NTIS 


DE94611594 
DE94740145 
DE94740103 
DE94740144 
DE94740131 
DE94740140 
DE94740141 
DE94740138 
DE94740143 
DE94740132 
DE94740128 
DE94740142 
DE94740158 
DE94740163 
DE94740149 
DE94740165 
DE94740172 
DE94740159 
DE94740160 
DE94740154 
DE94740171 
DE94740166 
DE94740148 
DE94740155 
DE94743463 
DE94743461 
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Report 
Number 


1448 
1449 
1450 
1453 
1455 
NEI-NO— 
380 
381 
382 
NEI-SE- 
135 
138 
139 
144 
149 
153 
154 
155 
NERI-TR- 
35 
NESC— 


Abstract 
Number 


19:8172 
19:8105 
19:9600 
19:9490 
19:9491 


19:8120 
19:10193 
19:10194 


19:9492 
19:10438 
19:10383 
19:9468 
19:10315 
19:9264 
19:8072 
19:8073 


19:10384 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS 
NTIS 
NTIS 
NTIS 
NTIS 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS 
NTIS; INIS 
NTIS; INIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 


NTIS 


Order 
Number 


DE94743464 
DE94743460 
DE94743459 
DE94743462 
DE94743465 


DE94613151 
DE94613927 
DE94613966 


DE94002062 
DE94613174 
DE94613143 
DE94740286 
DE94743523 
DE94743536 
DE94743532 
DE94743533 


DE94740164 


NUREG/A- 


Distribution 
Category 


1118 19:11348 See ESTSC/NRC/R-0001491303300 
1133 19:11349 See ESTSC/NRC/R—000328iIBMPC00 


NIFS-PROC-— 
14 
NIIEFA-P— 
0905 
NilYaF-MGU- 
91-21-225 
NIPER- 
531 
NPRW-SA- 
91-6 
NREL/CP- 
420-6032 
NREL/TP-— 
411-6270 
422-5726 
430-5518 
430-5693 
430-6082 
430-6085 
441-5810 
452-5814 
462-5049 
463-4950 
463-5608 


4636153 

471-5864 

471-5865 

473-6227 
NSS-R- 

276 
NSS/R- 

222 
NUREG-— 


0540-Vol.15-No.11 


0750-Vol.36 


0940-Vol.12-No.3 


1486 
1499 
NUREG/CR- 


4551-Vol.1-Rev.1 


4674-Vol.18 

5963 

6103 

6156 
NUREG/A- 

0128 


19:11284 


19:11285 


19:10078 


19:8139 


19:8964 


19:8523 


19:8608 
19:8524 
19:9601 
19:8680 
19:9602 
19:8529 
19:8654 
19:9948 
19:9275 
19:8546 
19:8581 


19:9587 
19:8621 
19:8624 
19:9610 


19:8301 


19:10440 


19:8987 
19:9255 
19:8988 
19:8302 
19:9193 


19:9150 
19:9151 
19:8753 
19:8754 
19:8412 


19:9152 


OSTI; 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; 


NTIS; INIS 


NTIS; GPO Dep. 


See SAND—91-1482 


OSTI; 


OSTI:; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 


NTIS; INIS: GPO 
NTIS: GPO: INIS 
NTIS: INIS; GPO 
NTIS; INIS; GPO 
NTIS; INIS; GPO 


NTIS; INIS; GPO 
NTIS; INIS; GPO 
NTIS; INIS; GPO 
NTIS; INIS; GPO 
NTIS; INIS; GPO 


NTIS; INIS; GPO 


_— 


SSZsesseess & 


mmmm mmmmmMmmMmmmmmm m 


DE94737967 
DE94612627 
DE94612271 


DE93000171 


DE94000218 


DE94000272 
DE94000275 
DE93010013 
DE93018212 
DE94000273 
DE94000261 
DE94000244 
DE94000270 
DE92016447 
DE94000227 
DE93018210 


DE94000268 
DES4000266 
DE94000265 
DE94000269 


DE94614111 
DE94613175 


T194005994 
T194006789 
T194005405 
T194006735 
T194006490 


T194005868 
T194005867 
TI94006452 
T194006730 
T194005927 


7194004882 
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NUTEK-B-— 


Report 
Number 


NUTEK-B— 
93-10 
NUTEK-EO— 
93-2 
NUTEK-FBT-— 
93-10 
93-11 
93-12 
NUTEK-NYEL- 
93-4 


NUTEK-TB- 
93-2 
93-3 
NUTEK-VK— 
93-20 
93-21 
NYSERDA- 
93-16 


OEFZS— 
4669 
4672 

OPTR- 
93-01 

ORNL- 
6763 
6772 
6778 

ORNL/CON-— 
328 
370 
373 

ORNL/ER- 
183 

ORNUER/Sub- 
87-99053/56 
87-99053/62 

ORNUFTR- 
4692 
4735 
4744 
4747 
4752 
4787 
4789 
4792 
4794 
4796 
4810 
4818 
4820 
4828 

4832 
4833 


4840 


ERA Vol. 19, No. 4 


Abstract 
Number 


19:8547 
19:8559 


19:8074 
19:8736 
19:8106 


19:9299 
19:9300 


19:9182 
19:10317 
19:9244 
19:9227 
19:9293 
19:9256 
19:9276 
19:9277 
19:9281 
19:9257 
19:8137 
19:8564 


19:8548 
19:8549 


19:8169 
19:8170 


19:9588 


19:9078 
19:10591 


19:10429 


19:8484 
19:9294 
19:10592 


19:9493 
19:9219 
19:9494 


19:8303 


19:8413 
19:8414 


19:9495 
19:10454 
19:9629 
19:8844 
19:10492 
19:9884 
19:9630 
19:9589 
19:9517 
19:8304 
19:9278 
19:8220 
19:9949 
19:10385 
19:8305 
19:8221 


19:11037 


Source of 
Availability 


OSTI; NTIS; INIS 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 


> INIS 


Plaza, Albany, NY 12223 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/ID/13042-23 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS (US Sales Only); GPO Dep. 


INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 


; INIS; GPO Dep. 
; INIS; GPO Dep. 


(US Sales Only); 
(US Sales Only); 
; 
; 


(US Sales Only 


( 
( 
(US Sales Only); 
( 
( 


(US Sales Only 


) 
); 
iF 
\ 


GPO Dep. 
GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


GPO 
Dep. 


mmm 
ae 


mmm 
~~ | 


mmm 


m mmmmmmmmmmmmmmmm 


at 


a ah 


wee ee ek ek ek ek ek ok ot ot ot ot = 


_ 


Order 
Number 


DE94743569 
DE94740263 


DE94743534 
DE94743524 
DE94743525 


DE94743526 
DE94743535 


DE94740262 
DE94740276 
DE94740277 
DE94740278 
DE94740279 
DE94740280 
DE94740281 
DE94740282 
DE94740283 
DE94743570 
DE94743571 
DE94743572 


DE94740264 
DE94740265 


DE94740266 
DE94740267 


T194004724 


DE94613292 
DE94613231 


DE94006618 
DE94005693 
DE94005443 


DE94005361 
DE94006376 
DE94006743 


DE94006322 


DE94005480 
DE94003517 


DE93018988 
DE94000508 
DE94001487 
DE94000506 
DE94000534 
DE94001283 
DE94001398 
DE94003556 
DE94001488 
DE94001659 
DE94002187 
DE94002534 
DE94002535 
DE94003555 
DE94003557 
DE94003541 


DE94003739 


Distribution 
Category 





PATENTS-US— 


Report Abstract 


Source of Order 
Number Number 


Distribution 
Availability 


Number Category 


4842 19:9950 OSTI; NTIS (US Sales Only 


GPO Dep. ao: DE94004048 MF-406 
4845 19:11212 | OSTI; NTIS (US Sales Only); GPO Dep. .99: DE94003793 MF-420 


7 
); 
4847 19:9606 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE94004193 MF-336 
4855 19:11286 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE94004156 MF-420 
4856 19:11213 | OSTI; NTIS (US Sales Only); GPO Dep. .99: DE94004464 MF-420 
4858 19:11287 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE94004155 MF-420 


4862 19:10195 OSTI; NTIS (US Sales Only); GPO Dep. DE94004460 MF-413 
ORNL/GWPO- 


002 19:8415 OSTI; NTIS; GPO Dep. 

006 19:10386 OSTI; NTIS; INIS; GPO Dep. 
ORNL/M-— 

2648/R5 19:9217 OSTI; NTIS; GPO Dep. 

2988 19:8387 See Y/TS—888 

3207 19:8485 OSTI; NTIS; INIS; GPO Dep. 

3221 19:10386 See ORNL/GWPO-006 

3225 19:8396 See DOE/MWIP-—13 

3244 19:11306 OSTI; NTIS; GPO Dep. 

3245 19:11307 OSTI; NTIS; GPO Dep. 

3258 19:8258 See DOE/MWIP-11 


DE94006617 MF-402 
DE94005444 MF-902 


mm 
a 


DE94005692 MF-630 


DE94006307 MF-413 


DE94006500 MF-400 
DE94006398 MF-400 


3269 19:8415 


ORNL/NOAC— 
232-Vol.18 

ORNL/RASA- 
93/7 

ORNL/Sub- 


86-SE793C/1 


ORNL/TM— 
10990/R1 
11433/R3 
12112 
12333 
12350 
12392 
12418/V1 
12444 
12464 
12466 
12483 
12489 
12497 
12500 
12509 
12632 
12643 
12659 
12669 


OUP- 
93-22 
93-23 
93-24 
93-25 

PATENTS-US— 
A7797622 
A7798777 
A7798779 
A7798780 
A7798784 
A7798785 
A7799251 


A7799441 
A7799467 
A7799524 
A7802589 
A7803815 
A7812544 
A7813726 
A7813729 
A7813730 
A7814354 


19:9151 
19:8383 
19:9590 


19:9951 
19:8306 
19:10220 
19:9153 
19:10593 
19:10387 
19:9154 
19:9952 
19:11214 
19:9111 
19:11288 
19:9953 
19:10221 
19:9496 
19:11363 
19:9843 
19:10222 
19:10231 
19:11364 


19:10804 
19:10805 
19:10882 
19:10806 


19:10213 
19:8193 
19:9844 
19:9954 
19:9845 
19:10214 
19:8786 


19:8436 

19:10038 
19:10039 
19:10208 
19:10040 
19:9955 

19:11038 
19:10041 
19:10215 
19:10042 


See ORNL/GWPO-002 


See NUREG/CR-4674-Vol.1 


OSTI; NTIS; INIS; GPO Dep 


: NTIS; GPO Dep. 


NTIS; GPO Dep. 


8 


NTIS; INIS; GPO Dep. 


TIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS (US Sales Only) 
NTIS; GPO Dep. 


; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS (US Sales Only) 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


; GPO Dep. 


m 


m 
a 


mom mmmmmmmMmommmmmmm 
ek mek ek kk ht ek ek at at eh ot wt ot 


wh ek et tht oth ot 


mmmmmmmmmm mmmmmmm 


eee ek eh we ot ot ot 


DE94006421 
DE94006111 


DE94003996 
DE94006029 
DE94005688 
DE94006319 
DE94005646 
DE94004727 
DE94006499 
DE94007317 
DE94006102 
DE94005991 
DE94006103 
DE94004669 
DE94005362 
DE940061 15 
DE94006101 
DE94004789 
DE94006546 
DE94006548 
DE94006459 


DE94614658 
DE94614659 
DE94614793 
DE94614660 


DE94005178 
DE94005177 
DE94005175 
DE94005174 
DE94005171 
DE94005170 
DE94005169 


DE94005168 
DE94005167 
DE94005166 
DE94005165 
DE94005164 
DE94005159 
DE94005158 
DE94005155 
DE94005154 
DE94005153 


MF-506 
MF-706 
MF-706 
MF-706 
MF-706 
MF-706 
MF-520; 
MF-523 
MF-706 
MF-706 
MF-706 
MF-906 
MF-706 
MF-706 
MF-704 
MF-706 
MF-706 
MF-706 
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PATENTS-US— 


Report 
Number 


A7817007 
A7844330 
A798778 

PCCF-RIi- 
93-07 

PCCF-T- 
92-04 
92-05 
92-10 
92-11 
92-13 

PFC/RR- 
93-4 


Abstract 
Number 


19:8209 
19:10196 
19:9784 


19:10703 


19:10760 
19:10197 
19:10761 
19:10198 
19:10704 


19:11215 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 


OSTI 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


; NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
) 
) 


NTIS 


NTIS; INIS; GPO Dep. 


(US Sales Only); 
NTIS (US Sales Only); 


Order 
Number 


DE94005151 
DE94007336 
DE94005176 


DE94614543 


DE94614567 
DE94613967 
DE94614577 
DE94613968 
DE94614524 


DE94005826 


Distribution 
Category 


MF-706 
MF-706 
MF-706 


93-05 19:11055 See DOE/ET/51013-304 


93-6 19:11216 OSTI; NTIS; INIS; GPO Dep. 
PITHA- 


92/33 OSTI; NTIS (US Sales Only); DE94738815 
PLR- 


93-01 19:10318 OSTI; NTIS; GPO Dep. .99: DE94005324 


DE94005828 


PNL- 
7318 19:9164 OSTI; NTIS; GPO Dep. 
7967 19:9497 OSTI; NTIS; GPO Dep. 
8534-Vol.1 19:9846 OSTI; NTIS; INIS; GPO Dep. 


DE94005494 
DE94006427 
DE94001868 


8534-Vol.2 19:9847 OSTI; NTIS; INIS; GPO Dep. DE94001869 


8534-Vol.4 19:9848 OSTI; NTIS; INIS; GPO Dep. .99: DE94001871 


8534-Vol.5 19:9849 OSTI; NTIS; INIS; GPO Dep. DE94001872 


8534-Vol.6 19:9850 OSTI; NTIS; INIS; GPO Dep. DE94001873 

8670 19:10813 OSTI; NTIS; GPO Dep. 

8683 19:10388 OSTI; NTIS; INIS; GPO Dep. 

8756-Vol.3 19:9282 OSTI; NTIS; GPO Dep. 

8761 19:10441 OSTI; NTIS; GPO Dep. 

8771-Vol.1 19:9498 OSTI; NTIS; GPO Dep. 

8771-Vol.3 19:9499 OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 

8798 19:8416 OSTI; NTIS; GPO Dep. 

8799-Pt.2 19:8417 OSTI; NTIS; INIS; GPO Dep. 

8800 19:10389 OSTI; NTIS; INIS; GPO Dep. 

8844 19:8753 See NUREG/CR-5963 


DE94006428 
DE94003148 
DE94006429 
DE93041318 
DE94003145 
DE94003666 


DE94000790 
DE94001355 
DE94003538 


mmm 


8868 
8882 
8922 
8942 
8943 


19:10390 
19:10391 
19:9625 

19:10392 
19:10393 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


DE94005380 
DE94001087 
DE94004221 
DE94004712 
DE94006109 


8946 19:9500 OSTI; NTIS; GPO Dep. 
8947 19:9501 OSTI; NTIS; GPO Dep. 
8952 19:9502 OSTI; NTIS; GPO Dep. 
8957 19:10199 OSTI; NTIS; GPO Dep. 
8969-Vol.2 19:9503 OSTI; NTIS; GPO Dep. 
8974 19:9603 OSTI; NTIS; GPO Dep. 
8982 19:8437 OSTI; NTIS; GPO Dep. 
8987 19:10442 OSTI; NTIS; GPO Dep. 
8994 19:10223 OSTI; NTIS; GPO Dep. 
8995 19:11365 | OSTI; NTIS; GPO Dep. 
9011 19:9165 OSTI; NTIS; GPO Dep. 
9023 19:9249 OSTI; NTIS; GPO Dep. 
9058 19:10443  OSTI; NTIS; GPO Dep. 
9062 19:8307 OSTI; NTIS; INIS; GPO Dep. 
PNL-SA- 
20808 19:9504 OSTI; NTIS; GPO Dep. 
21413 19:11320 OSTI; NTIS; GPO Dep. 
21586 19:9505 OSTI; NTIS; GPO Dep. 
21678 19:9506 OSTI; NTIS; GPO Dep. 
21686 19:9507 OSTI; NTIS; GPO Dep. 
21878 19:8438 OSTI; NTIS; GPO Dep. 


DE94004376 
DE94004222 
DE94007023 
DE94004714 
DE94006430 
DE94004752 
DE94005078 
DE94006136 
DE94005328 
DE94005327 
DE94006426 
DE94006431 
DE94006448 
DE94006450 


meme eee ee ee eh ek et at ot wt wt 
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DE94004766 
DE94004309 
DE94004767 
DE94004369 
DE94004370 
DE94004768 
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Report 
Number 


22117 
22168 
22263 


22286 
22398 
22420 
22452 
22565 
22576 
22582 
22591 
22630 
22766 
22790 
22793 
22817 
22851 
23098 
23134 
23171 
23244 
23489 
PNWD- 
2133-HEDR 


2221-HEDR-Draft 


2224-HEDR 


2225-HEDR-Draft 


PPPL- 
2954 
PPPL/LPDA- 
1 
PR-PHY- 
4. 
PSi- 
1178 
93-05 
93-06 
PSI-PROC- 
92-02 
RAL- 
93-047 
93-051 
93-057 
93-075 
93-076 
RFP- 
4641 
4803 
RFP-ENV- 
92 
RIG- 
21 
RISO-R- 
597(EN) 
657(EN) 


692(EN) 
700(EN) 
717(EN) 
719(DA) 


SAND-— 


86-1309-Vol.1-Rev.1 


91-1482 
91-1653 
92-0094 
92-0533 
92-0693 
92-1131 


Abstract 
Number 


19:8632 
19:11321 
19:10594 


19:8418 
19:10319 
19:9218 
19:9712 
19:9591 
19:8194 
19:8525 
19:9508 
19:9592 
19:9713 
19:9741 
19:9885 
19:8419 
19:11289 
19:8308 
19:9593 
19:9228 
19:9509 
19:9246 


19:10595 
19:10596 
19:10597 
19:10444 


19:11217 
19:11041 
19:10624 


19:8102 
19:9886 
19:10394 


19:8309 


19:10778 
19:10705 
19:10885 
19:9510 
19:9511 


19:8331 
19:8332 


19:10395 


19:10396 


19:11366 
19:8655 


19:10320 
19:11219 
19:10209 


19:9229 


19:9150 
19:8964 
19:8333 
19:10886 
19:8334 
19:9028 
19:10245 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See AECL—10673 

See DOE/PC/92190-T1 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 


OSTI; NTIS; Also available from Risoe Library, 


P.O. Box 49, DK-4000 Roskilde, Denmark 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; Also available from Risoe Library, 


P.O. Box 49, DK-4000 Roskilde, Denmark 


OSTI; NTIS; Also available from Risoe Library, 


P.O. Box 49, DK-4000 Roskilde, Denmark 


See NUREG/CR-4551-Vol.1-Rev.1 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 
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© 


© 
2 © 


Order 
Number 


DE94004363 
DE94004357 
DE94004366 


DE94004297 
DE93018796 
DE94004313 
DE94006213 
DE94004259 
DE94004762 
DE94006216 
DE94004265 
DE94004761 
DE94006215 
DE94006527 
DE94006218 
DE94004784 
DE94004284 
DE94004776 
DE94004773 
DE94004261 
DE94004785 
DE94006217 


DE94006529 
DE94005491 
DE94006449 
DE94005865 


DE94005540 


DE94005546 


DE94612825 
DE94613144 


DE94612272 


DE94614651 
DE94614552 
DE94614762 
DE94733312 
DE94733301 


DE94006129 
DE94005931 


DE94005495 
DE94613145 


DE94614329 
DE94740124 


DE94613186 
DE94614966 
DE94740125 


DE94740126 


DE94006260 
DE94001779 
DE94005322 
DE94006433 
DE94005381 
DES4006566 


SAND-— 


Distribution 
Category 


MF-261 
MF-500 
MF-406; 
MF-408 
MF-900 
MF-902 
MF-630 
MF-423 
MF-310 
MF-814 
MF-247 
MF-350 
MF-900 
MF-404 
MF-404 
MF-404 
MF-902 
MF-424 
MF-940 
MF-900 
MF-706 
MF-350 
MF-500 


MF-940 
MF-814 
MF-713 
MF-940 


MF-706 
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SAND- 


Report 
Number 


92-1382 
92-2248 
92-2926 
93-0002 
93-0046 
93-0226C 
93-0280 
93-0489C 
93-0554C 
93-0573 
93-0905 
93-0909 
93-0918C 
93-0954C 
93-0974C 
93-0975C 
93-1116C 
93-1182 
93-1202C 
93-1204 
93-1367C 
93-1425 
93-1442C 
93-1447C 
93-1456C 
93-1457C 
93-1462C 
93-1473C 
93-1478C 
93-1483C 
93-1489C 
93-1490C 
93-1497C 
93-1499C 
93-1501C 
93-1523C 
93-1524C 
93-1544C 
93-1590C 
93-1601C 
93-1603 
93-1642 
93-1662C 
93-1726 
93-1734C 
93-1795 
93-1816C 


93-1830C 
93-2058C 
93-2063C 
93-2069 
93-2128C 
93-2131 
93-2147 
93-2148 
93-2231C 
93-2241C 
93-2378 
93-2431 
93-2446C 
93-2449C 
93-2477 
93-2490 
93-2502 
93-2507C 
93-2517 
93-2533C 
93-2537C 
93-2541C 
93-2550C 
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Abstract 
Number 


19:8335 
19:8336 
19:11367 
19:11368 
19:9113 
19:19043 
19:9956 
19:9785 
19:9155 
19:8439 
19:10246 
19:10044 
19:10517 
19:9957 
19:9742 
19:9743 
19:8989 
19:8337 
19:11290 
19:10247 
19:10224 
19:10216 
19:9786 
19:9744 
19:9787 
19:9788 
19:9789 
19:9790 
19:9887 
19:9791 
19:9792 
19:9793 
19:9745 
19:9958 
19:9794 
19:10045 
19:9959 
19:9795 
19:10046 
19:10217 
19:10232 
19:8609 
19:9746 
19:8440 
19:10233 
19:10248 
19:9796 


19:9747 
19:9797 
19:10225 
19:9230 
19:10047 
19:10234 
19:10614 
19:10615 
19:8338 
19:9798 
19:9926 
19:10253 
19:10249 
19:10048 
19:9173 
19:10235 
19:10226 
19:8339 
19:10250 
19:9714 
19:10227 
19:8149 
19:10228 


Source of 
Availability 


OSTI: 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI: 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 


OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 

TIS 


NTIS; 


NTIS 
NTIS 
NTIS 


NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 


; INIS; GPO Dep. 
; INIS; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; INIS; GPO Dep. 
; INIS; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
GPO Dep 


; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
NTIS (US Sales Only); GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


NTIS; GPO Dep. 


NTIS 
NTIS 
NTIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


NTIS; GPO Dep. 


NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 


NTIS 
NTIS 
NTIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


- GPO Dep. 


; INIS; GPO Dep. 


; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS (US Sales Only); GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


93 
29 
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Order 
Number 


DE94005703 
DE94006117 
DE94005076 
DE94006567 
DE94006259 
DE94004800 
DE94004683 
DE94006580 
DE94005431 

DE94005499 
DE94004682 
DE94006805 
DES4006370 
DE94005351 

DE94006374 
DE94005573 
DE93019074 
DE94005956 
DE94005310 
DE94006434 
DE94005267 
DE94004680 
DE94003227 
DE94006358 
DE94005286 
DE94005095 
DE94005430 
DE94006589 
DE94005285 
DE94005576 
DE94005252 
DE94005272 
DE94005428 
DE94005365 
DE94005246 
DE94006363 
DE94006138 
DE94005583 
DE94006361 

DE94005251 

DE94005072 
DE94006116 
DE94005575 
DE94006568 
DE94006467 
DE94003812 
DE94006588 


DE94006578 
DE94005581 

DE94006357 
DE94006410 
DE94005580 
DE94005290 
DE94005073 
DE94005074 
DE94006196 
DE94005273 
DE94005320 
DE94002736 
DE94003787 
DE94003775 
DE94005382 
DE94006806 
DE94006118 
DE94005249 
DE94005383 
DE94005281 

DE94003766 
DE94002686 
DES4005254 


Distribution 
Category 


MF-940 
MF-814 
MF-900 
MF-706 
MF-523 
MF-702 
MF-706 
MF-904 


MF-700 
MF-705 
MF-706 
MF-700 
MF-706 
MF-704 
MF-404 
MF-500 
MF-814 
MF-423 
MF-706 
MF-706 


MF-704 

MF-704 
MF-701 

MF-701 

MF-704 

MF-404 
MF-706 
MF-704 

MF-406 
MF-704 
MF-704 

MF-706 
MF-704 

MF-706 
MF-706 
MF-404 

MF-706 
MF-706 
MF-741 

MF-270 
MF-404 
MF-700 

MF-706 
MF-706 
MF-704: 
MF-706 
MF-700 
MF-704 
MF-706 
PC-700 

MF-706 
MF-705 
MF-607 
MF-607 
MF-902 
MF-706 
PC-900 

MF-706 
MF-742 
MF-701 

MF-212 
MF-742 
MF-706 
MF-802 
MF-706 
MF-704 
MF-706 
MF-132 
MF-706 





SLAC-PUB-— 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


. 
o 


93-2567C 19:10255 OSTI; NTIS; GPO Dep. 
93-2594C 19:9799 OSTI; NTIS; GPO Dep. 
93-2625C 19:9960 OSTI; NTIS; GPO Dep. 
93-2626C 19:8057 OSTI; NTIS; GPO Dep. 
93-2665 19:11369 OSTI; NTIS; GPO Dep. 
93-2719C 19:9162 OSTI; NTIS; GPO Dep. 
93-2743C 19:9800 OSTI; NTIS; GPO Dep. 
93-2744C 19:9231 OSTI; NTIS; GPO Dep. 
93-2750 19:8441 OSTI; NTIS; INIS; GPO Dep. 
93-2761C 19:9177 OSTI; NTIS; GPO Dep. 
93-3839C 19:9961 OSTI; NTIS; GPO Dep. 
93-3842C 19:9748 OSTI; NTIS; INIS; GPO Dep. 
93-3846C 19:8340 OSTI; NTIS; INIS; GPO Dep. 
93-3863C 19:9801 OSTI; NTIS; GPO Dep. 
93-3895C 19:9962 OSTI; NTIS; GPO Dep. 
93-3900 19:9279 OSTI; NTIS; GPO Dep. 
93-3921C 19:9232 OSTI; NTIS; GPO Dep. 
93-3984C 19:10049 OSTI; NTIS; GPO Dep. 
93-3986C 19:8341 OSTI; NTIS; INIS; GPO Dep. 
93-3993C 19:10050 OSTI; NTIS; GPO Dep. 
93-4000C 19:9963 OSTI; NTIS; GPO Dep. 
93-4029C 19:10051  OSTI; NTIS (US Sales Only) 
93-4041C 19:9964 OSTI; NTIS; GPO Dep. 
93-4079C 19:9749 OSTI; NTIS; GPO Dep. 
93-4100 19:11370 OSTI; NTIS; GPO Dep. 
93-7064 19:8787 OSTI; NTIS; INIS; GPO Dep. 
93-7100 19:8342 OSTI; NTIS; INIS; GPO Dep. 
93-7107 19:8754 See NUREG/CR-6103 
93-7116C 19:8343 OSTI; NTIS; INIS; GPO Dep. 
93-8690C 19:9607 OSTI; NTIS; GPO Dep. 
94-0011C 19:10052 OSTI; NTIS; GPO Dep. 
94-0056C 19:9888 OSTI; NTIS; GPO Dep. 
94-0074C 19:9163 OSTI; NTIS; GPO Dep. 
94-0085C 19:9965 OSTI; NTIS; GPO Dep. 
94-0132C 19:10053 OSTI; NTIS; GPO Dep. 
94-0147C 19:10054 OSTI; NTIS; GPO Dep. 
94-0243C 19:8612 OSTI; NTIS; GPO Dep. 
94-0248C 19:10055 OSTI; NTIS; GPO Dep. 
94-0259C 19:10236 OSTI; NTIS (US Sales Only); GPO Dep. 
94-0417C 19:10056 OSTi; NTIS; GPO Dep. 
94-0418C 19:8442 OSTI; NTIS; GPO Dep. 
94-8215 19:8107 OSTI; NTIS; GPO Dep. 
94-8216 19:10407 OSTI; NTIS; INIS; GPO Dep. 


DE94004957 MF-700 
DE94005429 MF-704 
DE94003799 MF-706 
DE94005574 MF-113 
DE94006257 MF-706 
DE94006372 MF-700 
DE94006141 MF-704 
DE94003783 MF-274 
DE94006258 MF-700 
DE94005253 MF-212 
DE94005586 MF-700 
DE94005269 MF-401 
DE94005097 MF-903 
DE94005578 MF-404 
DE94005271 MF-700 
DE94005500 MF-212 
DE94005427 MF-700 
DE94005288 MF-706 
DE94005245 MF-903 
DE94005247 MF-706 
DE94005353 MF-706 
DE94005287 MF-706 
DE94006359 MF-706 
DE94005577 MF-701 
DE94006496 MF-705 
DES94006350 PC-523 
DE94006119 MF-721 


MUM M MMMM MMMM MMMM mmmmmm 
amt ernnrt en nr s sts tnt stswsnaa 


DE94004694 MF-814 
DE94005648 MF-361 
DE94005579 MF-706 
DE94005584 MF-701 
DE94006371 MF-700 
DES4006369 MF-700 
DE94006463 MF-704 
DE94006143 MF-706 
DE94006520 MF-270 
DE94006142 MF-706 
DE94006590 MF-706 
DE94006573 MF-704 
DE94006465 MF-700 
DE94006621 MF-104 
DE94006334 MF-902 


94-8451 19:9966 OSTI; NTIS; GPO Dep. 


94-8486C 
94-8487C 
94-8508C 
94-8512C 


19:9715 
19:9716 
19:10237 
19:9967 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


DES4006336 
DE94005751 
DE94005103 
DE94005753 
DE94005749 


MF-706 
MF-404 
MF-704 
MF-704 
MF-706 


ee 
Ef, 
Ef: 
Et: 
E 4. 
E ft. 
Ef. 
Et: 
E 4, 
Et: 
et 
Et. 
Et. 
Ef. 
Et: 
Et. 
Et: 
Ef. 
=f. 
Et. 
Et: 


94-8521C 19:9608 OSTI; NTIS; GPO Dep. 
SEI-EED- 

21 19:9295 OSTI; NTIS DE94740273 

22 19:8537 OSTI; NTIS DE94740274 

23 19:8739 OSTI; NTIS; INIS DE94740275 
SKB-TR- 

92-12 19:11371 OSTI; NTIS; INIS DE94614330 

93-11 19:10408 OSTI; NTIS; INIS DE94613164 

93-16 19:9717 OSTI; NTIS; INIS DE94613027 
SKI-TR- 

019-93. 19:8755 See STUDSVIK-NS—93-17 

93-29 19:8990 OSTI; NTIS; INIS DE94614277 
SLAC-PUB-— 

6255 19:10083 OSTI; NTIS; INIS; GPO Dep. 

6327 19:10779 OSTI; NTIS; INIS; GPO Dep. 

6333 19:10126 OSTI; NTIS; INIS; GPO Dep. 

6364 19:10127 OSTI; NTIS; INIS; GPO Dep. 

6385 19:10128 OSTI; NTIS; INIS; GPO Dep. 

6386 19:10200 OSTI; NTIS; INIS; GPO Dep. 


DE94005752 MF-361 


DES4006435 MF-414 
DE94006437 MF-414 
DE94006436 MF-414 
DE94006438 MF-414 
DE94005229 MF-414 
DE94005228 MF-406; 

MF-414 
DE94005226 MF-414 
DE94005224 MF-413 
DE94005223 MF-414 


— ot et ot ot ot 


6388 19:10706 OSTI; NTIS; INIS; GPO Dep. 
6399 19:10201 OSTI; NTIS; INIS; GPO Dep. 
6400 19:10762 OSTI; NTIS; INIS; GPO Dep. 


mmm mmmmmm 


ab = od 
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SLAC-TN- 


Report Abstract Source of Distributior 
Number Number Availability Category 


SLAC-TN- 
93-5 19:10133 See ANL/APS/TB-7 
SLU-HUV-R- 
221 19:10601 OSTI; NTIS; INIS DE94613314 
SLU-HY- 
166 19:8559 See NUTEK-EO-93-2 
SLU-ILT-IM— 
93-03 19:8538 OSTI; NTIS DE94740284 
SLU-VKL- 
235 19:8548 See NUTEK-TB-93-2 
236 19:8549 See NUTEK-TB-93-3 
SP- 
93-55 19:9512 OSTI; NTIS DE94740285 
SR/H- 
586 19:8344 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93015769 
590 19:10238 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93015773 
667 19:9718 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE94006177 
669 19:9719 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE94006179 
670 19:8744 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE94006180 
SREL- 
22 19:9079 OSTI; NTIS; GPO Dep. .99: DE94002814 
SRT-CMA- 
93-0073 19:9156 OSTI; NTIS; GPO Dep. : DE94006389 
930068 19:8345 OSTI; NTIS; INIS; GPO Dep. : DE94005519 
SSCL-SR- 
1219 19:10088 See BNL-60020 
ssi- 
93-07 19:10489 OSTI; NTIS; INIS DE94613493 
93-12 19:10202 OSTI; NTIS; INIS DE94612356 
93-13 19:10203 OSTI; NTIS; INIS DE94614048 
93-19 19:11322 OSTI; NTIS; INIS DE94614339 
93-20 19:11403 OSTI; NTIS; INIS DE94614262 
93-21 19:11323 OSTI; NTIS; INIS DE94614340 
93-22 19:11324 OSTI; NTIS; INIS DE94614341 
93-23 19:10602 OSTI; NTIS; INIS DE94613343 
93-24 19:8346 OSTI; NTIS; INIS DE94614112 
93-25 19:11325 OSTI; NTIS; INIS DE94614342 
STF- 


19A92030 19:9750 OSTI; NTIS; INIS DE94613068 
STUDSVIK-NS— 
93-17 19:8755 OSTI; NTIS; INIS DE94613790 
STUK/ST-GUIDE- 
19:10603 OSTI; NTIS; INIS DE94613344 
19:10490 OSTI; NTIS; INIS DE94613499 
19:10604 OSTI; NTIS; INIS DE94613315 


6.1 19:10605 OSTI; NTIS; INIS DE94613316 


STUK/YVL-GUIDE- 
19 
1.4 
24 
5.3 
6.1 
8.1 


19:8745 
19:8746 
19:8756 
19:9034 
19:9043 
19:8347 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


DE94613777 
DE94613778 
DE94613791 
DE94613759 
DE94613764 
DE94612385 


TR-ANS-— 


20. 19:8237 See ANS-510-1 
TRITA-ALF- 
93-01 19:11220 OSTI; NTIS; INIS DE94615010 
93-02 19:11221 OSTI; NTIS; INIS DE94615011 
93-05 19:11222 OSTI; NTIS; INIS DE94615012 
TTR- 


405-1. 19:11232 See CFFTP-G—9222-1 
UCRL- 

50027-92 19:10409 OSTI; NTIS; INIS; GPO Dep. 

52000-93-8 19:9233 OSTI; NTIS; GPO Dep. 

52000-93-9/10 19:11372 | OSTI; NTIS; GPO Dep. 
UCRL-CR- 

110375 19:10057  OSTI; NTIS; GPO Dep. 

115237 19:9968 OSTI; NTIS; GPO Dep. 

115460 19:9969 OSTI; NTIS; INIS; GPO Dep. 

115461 19:10204 OSTI; NTIS; INIS; GPO Dep. 

115620 19:10321 OSTI; NTIS; GPO Dep. 


DE94005321 PC-702 
DE94004472 PC-700 
DE94005222 PC-700 


—_ ot ot 


DE94005695 MF-706 
DE94005700 MF-906 
DE94005747 MF-704 
DE94005746 MF-414 
DE94005699 MF-702 


mmmmm mmm 
88888 888 
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Report 
Number 


116116 
UCRL-ID- 
105823 
113725 
114079 
114322 
114591 
114671 
114847 
114848 
114850 
115067 
115264 
115268 
115336 
115370 
115456 
115510 
115618 
115689 
115694 
115701 


115714-Rev.2 
115718 
115728 
115778 
115827 
115969 
115975 
115982 
UCRL-JC— 
111316 
111696 
112411 
112468 
112603 
113402 
113573 
113707 
113932 
114022 
114115 
114122 
114155 
114204 
114260 
114261 
114373 
114374 
114568 
114595 
114623 
114684 
114713 
114730 


114805 
114826 
114832 
114834 
114845 


114851 
114902 
114983 
114999 


115032 
115048 


Abstract 
Number 


19:9802 


19:10450 
19:9970 
19:9626 
19:9627 
19:9720 
19:8188 
19:10129 
19:10130 
19:10131 
19:8348 
19:10322 
19:8613 
19:10622 
19:10218 
19:9157 
19:10251 
19:8222 
19:9751 
19:10132 
19:9971 


19:9972 

19:10239 
19:10256 
19:10254 
19:10323 
19:11223 
19:11373 
19:11374 


19:10240 
19:10655 
19:10241 
19:10455 
19:10022 
19:10242 
19:9973 
19:9974 
19:9194 
19:10924 
19:8349 
19:8350 
19:9752 
19:10058 
19:11291 
19:11292 
19:11224 
19:11375 
19:10059 
19:9975 
19:10229 
19:10324 
19:8189 
19:10060 


19:11293 
19:10252 
19:10061 
19:9976 
19:9753 


19:9721 

19:11294 
19:10210 
19:10062 


19:9977 
19:10030 


Source of 
Availability 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OST]; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


MMM MMMM MMMmM Mmmm mmmmmm 
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mmmmmmmm 
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Order 
Number 


DE94006664 


DE94005955 
DE94005687 
DE94005685 
DE94004224 
DE94006622 
DE94000953 
DE94003146 
DE94003147 
DE94003877 
DE94006120 
DE94000958 
DE94006212 
DE94004278 
DE94005651 
DE94006185 
DE94004326 
DE94005682 
DE94006623 
DE94005294 
DE94004225 


DE94004801 
DE94005684 
DE94005305 
DE94005652 
DE94005698 
DE94006333 
DE94006692 
DE94006625 


DES3041344 
DE94005811 
DE93041345 
DE94001636 
DE94005366 
DE94004868 
DE94005355 
DE94006051 
DE94003636 
DE94005356 
DE94005696 
DE94005697 
DE94006383 
DE94004862 
DE94006613 
DE94006656 
DE94006050 
DE94004200 
DE94005822 
DE94004861 
DE94006189 
DE94001539 
DE94006655 
DE94005813 


DE94005821 
DE94006052 
DE94005367 
DE94006053 
DE94005824 


DE94005358 
DE94006654 
DE94005818 
DE94005820 


DE94006192 
DE94002016 


UCRL-JC— 


Distribution 
Category 


MF-706 
MF-706 
MF-900 
MF-700 
MF-704 
MF-700 
MF-700 
MF-700 


MF-700 
MF-702 
MF-700 
MF-702 
MF-706 
MF-700 
MF-742 
MF-705 
MF-704 
MF-700 
MF-704; 
MF-706 
MF-600 
MF-704 
MF-741 
MF-700 
MF-402 
MF-700 
MF-405 
MF-705 


MF-741 
MF-700 
MF-700 
MF-408 
MF-906 
MF-741 
MF-700 
MF-706 
MF-900 
MF-701 
MF-814 
MF-814 
MF-704 
MF-906 
MF-900 
MF-420 
MF-411 
MF-705 
MF-700 
MF-906 
MF-700 
MF-702 
MF-900 
MF-704; 
MF-712 
MF-700 
MF-706 
MF-700 
MF-S06 
MF-704; 
MF-706 
MF-900 
MF-712 
MF-704; 
MF-706 
MF-704; 
MF-706 
MF-706 
MF-705 
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UCRL-JC— 


Report 
Number 


115072 
115082 
115100 
115167 
115202 
115223 
115239 
115241 
115253 
115255 
115258 
115262 
115342 
115429 
115463 
115506 
115521 
115537 
115805 
UCRL-LR- 
105821-93-4 
111984-94-4 
114125 
115496 
115636 
UCRL-MA- 
115257 
115651 
115656 
UCRL-TB— 
111084 
USIP- 
93-07 
UTSI- 
93-10 
UWThPh- 
1993-5 
1993-8 
1993-1. 
1993-10 
VKTA- 
93-10 
WAPD-T- 
2976 


WHC-EP-— 
0063-4 
0476-Rev.1 
0532-Rev.1 
0638 
0669 
0675 
0683 
0690 
0693 
0695 
0709 

WHC-MR- 
0400 


0435 
WHC-SA- 
1515 
1933 
1949 
1977 
2110 
2132 


2166 


Abstract 
Number 


19:11376 
19:8560 
19:10606 
19:9978 
19:9979 
19:11377 
19:11282 
19:10656 
19:10618 
19:8351 
19:9158 
19:10657 
19:10459 
19:10619 
19:9980 
19:9981 
19:9623 
19:11295 
19:10658 


19:11296 
19:8471 

19:10410 
19:10930 
19:11378 


19:11379 
19:11380 
19:11381 


19:11382 


19:10205 


19:9297 


19:10707 
19:10763 
19:10714 
19:10688 


19:9982 


19:10011 


19:8352 
19:8353 
19:8420 
19:8354 
19:8421 
19:9114 
19:8422 
19:8355 
19:8443 
19:8356 
19:8423 


19:8424 


19:11308 


19:8384 
19:9159 
19:8425 
19:9983 
19:10411 
19:8357 


19:9075 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See LA-UR-93-3633 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 


See DOE/ET/10815—224 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); INIS 


See CERN-TH-6782-93 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94005810 
DE94004333 
DE94006403 
DE94004187 
DE94005357 
DE94004022 


DE94006187 
DE94005825 
DE94005817 
DE94005816 
DE94006400 
DE94002013 
DE94006608 
DE94004863 
DE94004866 
DE94006188 
DE94005809 
DE94006391 


DE94005957 
DE94006423 
DE93040855 
DE94006643 
DE94006642 


DE94006615 
DE94006404 
DE94006665 


DE94006121 


DE94613928 


DE94614544 
DE94614578 


DE94614493 
DE94738813 


DE94002522 


DE94004869 
DE94005977 
DE94005980 
DE94005983 
DE94005975 
DE94001226 
DE94003493 
DE94005515 
DE94005981 
DE94005985 
DE94005978 


DE94004495 
DE94005973 


DE94004481 
DE94003471 
DE94004492 
DE94005419 
DE94003096 
DE94005420 


DE94005423 


Distribution 
Category 


MF-706 
MF-702 
MF-702 
MF-906 
MF-700 
MF-905 


MF-900 
MF-814 
MF-600 
MF-700 
MF-708 


MF-700 
MF-700 
MF-700 
MF-712 
MF-700 


PC-712 
PC-700 
MF-603 
MF-900 
MF-705 


MF-705 
MF-705 
MF-705 


MF-405 


mm mmmmmm m m 
et et et et 


a ob 
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Report 
Number 


2180 


WHC-SD-C018H-ER-— 


004 


WHC-SD-EN-EV— 


027 


WHC-SD-WM-ER- 


288 


WHC-SD-WM-TRP- 


150 
WHC-SP- 
0098-5 
0660-Vol.1 
WINCO- 
11935 
11976 
11980 
WPAD-OPA-TI- 
02 
03 
WSRC-MS— 
92-612 
93-302 


93-305 
93-411 
93-446 


93-447 
93-473 


93-474 


93-504 
93-556 
WSRC-RD- 
92-06-Rev.1 
WSRC-RP-— 
93-1341 
93-1447-TL 


93-1464 
93-1477 
93-1546 
93-269 
93-995 
WSRC-TR- 
93-323 


93-375 
93-390 
93-395 
93-396 
93-397 


93-452 


93-463 
93-509 


93-510 
93-513 
93-528 
93-541 
93-542 
93-544 


93-567 


Abstract 
Number 


19:8358 
19:8359 
19:10412 
19:8360 
19:8361 


19:8362 
19:10413 


19:8363 
19:8223 
19:10414 


19:9984 
19:9722 


19:10023 
19:9160 


19:9723 
19:9234 
19:8788 


19:8195 
19:8364 


19:8365 


19:9985 
19:8366 


19:8367 


19:8369 
19:8370 


19:11384 
19:8371 
19:8372 
19:10325 
19:8368 


19:8385 


19:8373 
19:8386 
19:10415 
19:10416 
19:10417 


19:8374 


19:9161 
19:8426 


19:8375 
19:8376 
19:8377 
19:9080 
19:9081 
19:9082 


19:8378 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OST}; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


mmmmm 
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Order 
Number 


DE94003492 
DE9304 1342 
DE94006328 
DE94005424 
DE94005488 


DE94005510 
DE94002471 


DE94000933 
DE94000939 
DE94000932 


DE94005689 
DE94005829 


DE94006673 
DE93040724 


DE94005941 
DE94005517 
DE94004899 


DE93040908 
DE94001807 


DE94001811 


DE94002532 
DE94004031 


DE94006647 


DE94005950 
DE94005882 


DE94004897 
DE94005952 
DE94005953 
DE94001751 
DE94005881 


DE94005942 


DE93019286 
DE94004421 
DE94004442 
DE94004032 
DE94004443 


DE94005943 


DE94003816 
DE94005948 


DE94004445 
DE94005947 
DE94006646 
DE94003903 
DE94003820 
DE94003924 


DE94006645 


WSRC-TR- 


Distribution 
Category 


MF-940 
MF-902 
MF-903 
MF-906 
MF-904 


MF-902 
MF-902 


MF-940 
MF-940 
MF-903 


MF-506 
MF-504 


MF-706 
MF-700; 
MF-705 
MF-704 
MF-721 
MF-707; 
MF-523 
MF-705 
MF-707; 
MF-721 
MF-707; 
MF-721 
MF-700 
MF-705 


MF-721 


MF-721 
MF-701; 
MF-702; 
MF-721 
MF-705 
MF-721 
MF-706 
MF-702 
MF-706 


MF-706; 
MF-721 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702; 
MF-703 
MF-706; 
MF-721 
MF-706 
MF-706; 
MF-721 
MF-706 
MF-701 
MF-706 
MF-702 
MF-708 
MF-702; 
MF-708 
MF-702 


93-570 19:10418 OSTI; NTIS; GPO Dep. 
93-571 19:10419 OSTI; NTIS; GPO Dep. 
93-573 19:10420 OSTI; NTIS; GPO Dep. 


DES4006650 MF-702 
DE94006651 MF-702 
DE94006380 MF-702 


mmmm 
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WSRC-TR- 


Report Abstract Source of Order Distribution 
Number Number Availability ; Number Category 


93-606 19:8379 OSTI; NTIS; GPO Dep. e DE94006674 MF-700 
93-634 19:8380 OSTI; NTIS; INIS; GPO Dep. .99: DE94005949 MF-706 
Y/ER- 
93-D1 19:10342 See DOE/OR-01-1169-D1 
Y/SUB- 
92-99928C/3 19:8138 OSTI; NTIS; INIS; GPO Dep. .99: DE94003684 
93-99928C(Y22)/1 19:10421 OSTI; NTIS; INIS; GPO Dep. .99: DE94003685 
93-99928C(Y22)/2 19:10422 OSTI; NTIS; GPO Dep. .99: DE94003333 
Y/TS- 
888 19:8387 OSTI; NTIS; INIS; GPO Dep. .99: DE94000585 
ZMK- 
23 19:10326 OSTI; NTIS (US Sales Only) DE94738479 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE839014860 
DE90001230 
DE92016447 
DE93000171 
DE93010013 
DE93014706 
DE93015389 


DE93015769 
DE93015773 
DE93017320 
DE93017329 
DE93018210 
DE93018212 
DE93018256 
DE93018259 
DE93018260 
DE9301 8327 
DES93018462 
DE93018796 
DE93018945 
DE93018976 
DE93018988 
DE93019057 
DE93019074 
DE93019199 
DE93019286 
DE93019528 
DE93019754 
DE93019767 
DE93040101 
DE93040102 
DE93040156 
DE93040187 
DE93040296 
DE93040724 
DE93040770 
DE93040771 
DE93040820 
DE93040855 
DE93040908 
DE93041289 
DE93041318 
DE93041342 
DE93041344 
DE93041345 
DE93631850 
DE94000024 
DE94000025 
DE94000029 
DE94000043 
DE94000044 
DE94000045 
DE94000047 
DE94000048 
DE94000054 
DE94000055 
DE94000060 
DE94000061 
DE94000062 
DE94000064 


Report No. 


DOE/ER/45254-T2 
DOE/BC/14425-T14 
NREL/TP-462-5049 
NIPER-531 
NREL/TP-430-5518 
DOE/FTR-93014706 
DOE/OSTI-3406- 
(Suppl.3)(Add.3) 
SR/H-586 
SR/H-590 
DOE/FT R-9301 7320 
DOE/FTR-—9301 7329 
NREL/TP-463-5608 
NREL/TP-430-5693 
DOE/FTR-9301 8256 
DOE/FTR-9301 8259 
DOE/FTR-9301 8260 
DOE/FTR-9301 8327 
LA-UR-93-2673 
PNL-SA-22398 
EGG-M-93253 
CONF-9303214—1 
ORNL/FTR-4692 
BNL-49329 
SAND-—93-1116C 
CONF-9309223—1 
WSRC-TR-93-375 
ANL/EAIS/CP-—80504 
ANL/EAIS/CP—78989 
ANL/CMT/CP-80402 
LA-UR-93-2968 
LA-UR-93-2967 
LA-UR-93-3172 
LA-UR-93-3073 
LBL-91-Rev.-6-92 
WSRC-MS—93-302 
DOE/FT R-93040770 
DOE/FTR-93040771 
CONF-9306252-1 
UCRL-LR-114125 
WSRC-MS-—93-447 
DOE/ER-0535P/3 
PNL-8761 
WHC-SD-C018H-ER-004 
UCRL-JC—111316 
UCRL-JC—112411 
LAL-92-45 
DOE/MC/24193-3491 
DOE/MC/25006-3492 
DOE/MC/26304—3497 
DOE/MC/27423-3513 
DOE/MC/28252-3514 
DOE/MC/30097-3515 
DOE/MC/27346-3517 
DOE/METC—94/1001 
DOE/MC/26040-3529 
DOE/MC/26373-3530 
DOE/MC/28130-3534 
DOE/MC/28202-3535 
DOE/MC/291 13-3536 
DOE/MC/29227-3538 


Order No. 


DE94000067 
DE94000068 
DE94000070 
DE94000073 
DE94000074 
DE94000076 
DE94000082 
DE94000083 
DE94000084 
DE94000086 
DE94000092 
DE94000099 
DE94000113 
DE94000218 
DE94000227 
DE94000244 
DE94000261 
DE94000265 
DE94000266 
DE94000268 
DE94000269 
DE94000270 
DE94000272 
DE94000273 
DE94000275 
DE94000334 
DE94000490 
DE94000506 
DE94000508 
DE94000534 
DE94000585 
DE94000764 
DE940007390 
DE94000808 
DE94000868 
DE94000932 
DE94000933 
DE94000939 
DE94000953 
DE94000958 
DE94000998 
DE94001087 
DE94001125 
DE94001226 
DE94001246 
DE94001281 
DE94001282 
DE94001283 
DE94001284 
DE94001321 
DE94001329 
DE94001355 
DE94001398 
DE94001448 
DE94001485 
DE94001486 
DE94001487 
DE94001488 
DE94001539 
DE94001628 
DE94001636 


Report No. 


DOE/MC/27115-3541 
DOE/MC/241 16-3542 
DOE/MC/26308-3545 
DOE/MC/23277-3548-Vol.1 
DOE/MC/23277-3548-Vol.2 
DOE/MC/23174-3551 
CONF-931156—25 
CONF-931 156-24 
CONF-931156—22 
CONF-931 156-21 
DOE/MC/11076-3623 
DOE/MC/27286-3630 
DOE/BC/14880—5 
NREL/CP-420-6032 
NREL/TP-463-4950 
NREL/TP-441-5810 
NREL/TP-430-6085 
NREL/T P-471-5865 
NREL/TP-471-5864 
NREL/TP-4636153 
NREL/TP-473-6227 
NREL/TP-452-5814 
NREL/TP-411-6270 
NREL/TP-430-6082 
NREL/T P-422-5726 
CONF-9308180—1 
CONF-9302119-3 
ORNL/FTR-4747 
ORNL/FTR-4735 
ORNUFTR-4752 
Y/TS—888 
LA-UR-93-3381 
PNL-—8798 
LA-UR-93-3066 
DOE/ER/61166-T1 
WINCO—11980 
WINCO—11935 
WINCO—11976 
UCRL-ID—114671 
UCRL-ID—115264 
DOE/FTR-94000998 
PNL-—8882 
CONF-940424-6 
WHC-EP-0675 
MSHA/IR-—1209 
DOE/FT R-94001281 
DOE/FT R-94001282 
ORNL/FTR-4787 
DOE/FTR-94001284 
DOE/FTR-94001321 
ANL/CMT/CP-79678 
PNL-8799-Pt.2 
ORNL/FTR-4789 
DOE/ER/40546-T5 
DOE/FTR-94001485 
BNL-70370 
ORNL/FTR-4744 
ORNL/FTR-4794 
UCRL-JC—1 14684 
DOE/FT R-94001628 
UCRL-JC—1 12468 


Order No. 


DE94001657 
DE94001659 
DE94001710 
DE94001723 
DE94001751 
DE94001779 
DE94001783 
DE94001807 
DE94001811 
DE94001864 
DE94001868 
DE94001869 
DE94001871 
DE94001872 
DE94001873 
DE94001877 
DE94001879 
DE94001915 
DE94001917 
DE94001963 
DE94001993 
DE94002013 
DE94002016 
DE94002062 
DE94002155 
DE94002173 
DE94002187 
DE94002276 
DE94002277 
DE94002333 
DE94002380 
DE94002418 
DE94002448 
DE94002453 
DE94002471 
DE94002522 
DE94002532 
DE94002534 
DE94002535 
DE94002547 
DE94002548 
DE94002549 
DE94002552 
DE94002568 
DE94002640 
DE94002642 
DE94002668 
DE94002675 
DE94002686 
DE94002719 
DE94002736 
DE94002752 
DE94002814 
DE94002825 
DE94002826 
DE94002845 
DE94002882 
DE94003096 
DE94003145 
DE94003146 
DE94003147 


Report No. 


DOE/ER/40617-—158 
ORNL/FT R-4796 
DOE/EH-0347 
DOE/ER-0602P 
WSRC-RP-93-269 
SAND-91-1653 
DOE/ER/60644-T1 
WSRC-MS-93-473 
WSRC-MS-—93-474 
DOE/ER/61073-3 
PNL-8534-Vol.1 
PNL-8534-Vol.2 
PNL-—8534-Vol.4 
PNL-8534-Vol.5 
PNL—8534-Vol.6 
DOE/ER/61072-6 
DOE/ER/61072-8 
DOE/MC/23170—94/C0244 
DOE/MC/23167-94/C0235 
DOE/PC/S0096-T5 
DOE/EH-0344T 
UCRL-JC—1 15342 
UCRL-JC—1 15048 
NEI-SE-135 
DOE/ER/61063—-4 
DOE/PC/92118-T3 
ORNL/FTR-4810 
DOE/EM-—0106P 
DOE/EH-0348 
DOE/ER/54184—-1 
DOE/ID—10439 
DOE/ID/13042—23 
CONF-940424-5 
CONF-940436-3 
WHC-SP-0660-Vol.1 
WAPD-T-2976 
WSRC-MS-—93-504 
ORNL/FTR-4818 
ORNL/FT R-4820 
FEMP-2288 
FEMP-—2305 
FEMP-—2287 
FEMP-—2312 
LA-SUB-93-310 
LA-UR-93-3632 
LA-UR-93-3633 
DOE/CE/40893-T2 
DOE/SF/16306-38 
SAND-93-2541C 
LA-UR-93-3690 
SAND-93-2431 
DOE/OR-01-1169-D1 
SREL-22 
DOE/MC/28162-3478 
DOE/FTR-94002826 
EGG-WTD-10878 
EGG-ER-10792 
WHC-SA-21 10 
PNL-8771-Vol.1 
UCRL-ID—114847 
UCRL-ID—114848 
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DE940031 48 


Order No. 


DE94003148 
DE94003172 
DE94003202 
DE94003208 
DE94003227 
DE94003244 
DE94003284 
DE94003293 
DE94003333 
DE94003382 
DE94003396 
DE94003397 
DE94003471 

DE94003492 
DE94003493 
DE94003494 
DE94003517 
DE94003524 

DE94003538 
DE94003540 
DE94003541 

DE94003543 

DE94003545 
DE94003549 
DE94003550 

DE94003551 

DE94003552 

DE94003555 

DE94003556 
DE94003557 
DE94003592 
DE94003602 

DE94003614 

DE94003636 
DE94003652 

DE94003665 

DE94003666 
DE94003670 
DE94003684 
DE94003685 

DES4003732 
DE94003739 
DE94003766 
DE94003775 
DE94003783 
DE94003787 
DE94003790 
DE94003793 
DE94003794 
DE94003799 
DE94003812 
DE94003816 
DE94003820 
DE94003830 
DE94003868 
DE94003877 
DE94003903 
DE94003908 
DE94003924 
DE94003927 
DE94003937 
DE94003969 
DE94003974 
DE94003996 
DE94004016 
DE94004022 
DE94004031 
DE94004032 
DE94004043 
DE94004048 
DE94004154 
DE94004155 


900 


Report No. 


PNL-8683 
LA-12689-MS 
DOE/ID/12692-5 
ANL/EP/CP-81179 
SAND-93-1442C 
LBL-34434 
DOE/CE/15500-T4 
DOE/ER/40330-72 
Y/SUB-93-99928C(Y22)/2 
LBL-PUB-679/93 
DOE/ER/40408-8 
DOE/ER/13491-641 
WHC-SA-1933 
WHC-SA-2180 
WHC-EP-0683 
CONF-931207-2 


ORNL/ER/Sub-—87-99053/62 


DOE/ER/40762-010 
PNL—8800 
DOE/FTR-94003540 
ORNL/FTR-4833 
DOE/FT R-94003543 
DOE/FT R-94003545 
DOE/FTR-94003549 
DOE/FTR-94003550 
DOE/FTR-94003551 
DOE/FTR-94003552 
ORNL/FTR-4828 
ORNL/FTR-4792 
ORNL/FTR-4832 
DOE/FTR-94003592 
DOE/FTR-94003602 
DOE/FTR-94003614 
UCRL-JC—1 13932 
DOE-STD—0102T 
DOE/ER/40542-88 
PNL-8771-Vol.3 
DOE/IR/05106—8 
Y/SUB-—92-99928C/3 
Y/SUB—93-99928C(Y22)/1 
DOE/PC/91345-T9 
ORNL/FTR-4840 
SAND-93-2537C 
SAND-—93-2449C 
SAND-—93-2744C 
SAND-—93-2446C 
DOE/FTR-94003790 
ORNL/FTR-4845 
DOE/FT R-94003794 
SAND-—93-2625C 
SAND-93-1795 
WSRC-TR-93-463 
WSRC-TR-93-542 
DOE/ER/61010-T24 
ESH-EMS-930261 
UCRL-ID—114850 
WSRC-TR-93-541 
CONF-930696— 
WSRC-TR-93-544 
DOE/ET/31022-T1 
LA-UR-—93-4143 
LA-UR-93-3844 
LA-UR-93-3704 
ORNL/TM-—10990/R1 
DOE/EIA-0131 (92)/2 
UCRL-JC—1 15223 
WSRC-MS-—93-556 
WSRC-TR-93-396 
DOE/FT R-94004043 
ORNL/FTR-4842 
BNL-70386 
ORNL/FTR-4858 
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Order No. 


DE94004156 
DE94004173 
DE94004178 
DE940041 87 
DE94004193 
DE94004200 
DE94004221 

DE94004222 
DE94004224 
DE94004225 
DE94004233 
DE94004239 
DE94004240 
DE94004242 
DE94004250 
DE94004259 
DE94004261 

DE94004265 
DE94004278 
DE94004284 
DE94004297 
DE94004309 
DE94004313 
DE94004326 
DE94004327 
DE94004328 
DE94004329 
DE94004333 
DE94004342 
DE94004343 
DE94004346 
DE94004357 
DE94004363 
DE94004366 
DE94004369 
DE94004370 
DE94004376 
DE94004378 
DE94004380 
DE94004382 
DE94004390 
DE94004392 
DE94004421 

DE94004442 
DE94004443 
DE94004445 
DE94004460 
DE94004464 
DE94004472 
DE94004473 
DE94004481 

DE94004492 
DE94004495 
DE94004496 
DE94004515 
DE94004521 

DE94004523 
DE94004539 
DE94004550 
DE94004552 
DE94004553 
DE94004557 
DE94004609 
DE94004620 
DE94004637 
DE94004638 
DE94004643 
DE94004647 
DE94004649 
DE94004650 
DE94004653 
DE94004669 


Report No. 


ORNL/FTR-4855 
CONF-9309293-1 
DOE/ER/40764—1 
UCRL-JC—1 15167 
ORNL/FTR-4847 
UCRL-JC—114374 
PNL-8922 
PNL-8947 
UCRL-ID-114322 
UCRL-ID-115701 
BNL-49703 
DOE/ER/30156-H1 
DOE/ER-0591 
DOE/FE-0286 
DOE/PETC/TR-93/4 
PNL-SA-22565 
PNL-SA-23171 
PNL-SA-22591 
UCRL-ID-115336 
PNL-SA-22851 
PNL-SA-22286 
PNL-SA-21413 
PNL-SA-22420 
UCRL-ID-115510 
DOE/EIA-0131(92)/1 
CONF-9310202—Add. 
DOE/CE/35038-T1 
UCRL-JC—1 15082 
DOE/ID/12869-3 
BNL-49734 
BNL-49651 
PNL-SA-22168 
PNL-SA-22117 
PNL-SA-22263 
PNL-SA-21678 
PNL-SA-21686 
PNL-8946 
CONF-9309152-Vol.2 
DOE/EA-0878 
DOE/FE-0284 
DOE/EA-0888 
ANL/DIS/TM-1 
WSRC-TR-93-390 
WSRC-TR-93-395 
WSRC-TR-93-397 
WSRC-TR-93-510 
ORNL/FTR-4862 
ORNUFTR-4856 
UCRL-52000-93-8 
CONF-9309152-Vol.1 
WHC-SA-1515 
WHC-SA-1949 
WHC-MR-0400 
DOE/RL-93-56-2 
DOE/PC/92158-T3 
DOE/PC/92526-T4 
DOE/PC/92535-T4 
DOE/EIA-0477(92) 
DOE/PC/89655-T9 
DOE/ER/13949-5 
DOE/EIA-0380(93/12) 
LBL-34060 
ANUES/CP-81549 
ANL/EP/CP-81420 
DOE/ER/13331-T5 
EGG-10617-1233 
DOE/ER/60668-7 
DOE/ER/40345-22 
DOE/EIA-0035(93/12) 
DOE/EIA-0538(93/94-11) 
FNAL-TM-1850 
ORNL/TM-12489 


Order No. 


DE94004680 
DE94004682 
DE94004683 
DE94004694 
DE94004701 

DE94004712 
DE94004714 
DE94004716 
DE94004727 
DE94004743 
DE94004750 
DE94004752 
DE94004761 

DE94004762 
DE94004766 
DE94004767 
DE94004768 
DE94004773 
DE94004776 
DE94004784 
DE94004785 
DE94004789 
DE94004792 
DE94004800 
DE94004801 

DE94004802 
DE94004803 
DE94004804 
DE94004817 
DE94004830 
DE94004838 
DE94004840 
DE94004846 
DE94004852 
DE94004859 
DE94004861 

DE94004862 
DE94004863 
DE94004866 
DE94004868 
DE94004869 
DE94004879 
DE94004890 
DE94004892 
DE94004897 
DE94004899 
DE94004905 
DE94004945 
DE94004957 
DE94004960 
DE94004970 
DE94004978 
DE94004980 
DE94004988 
DE94004992 
DE94004994 
DE94004997 
DE94004998 
DE94005001 

DE94005002 
DE94005004 
DE94005007 
DE94005008 
DE94005012 
DE94005016 
DE94005035 
DE94005061 
DE94005062 
DE94005063 
DE94005064 
DE94005065 
DE94005066 


Report No. 


SAND-93-1425 
SAND-93-0905 
SAND-93-0280 
SAND-93-7116C 
DOE/ER/40281-8 
PNL-8942 

PNL—8957 
DOE/ER/40404—-5 
ORNL/TM-—12392 
CONF-931079-15 
MTI-89TR11 

PNL-8974 
PNL-SA-22630 
PNL-SA-22576 
PNL-SA-20808 
PNL-SA-21586 
PNL-SA-21878 
PNL-SA-23134 
PNL-SA-23098 
PNL-SA-22817 
PNL-SA-23244 
ORNL/TM—12632 
CONF-931108—40 
SAND-93-0226C 
UCRL-ID—115714-Rev.2 
DOE/NE/44139-29 
DOE/NE/44139-67 
DOE/NE/44139-70 
DOE/EIA—0538(93/94-12) 
DOE/AL/62350—1 9F-Rev.2 
DOE/AL/62350-88 
LA-SUB-93-115 
DOE/ER/13029-T3 
DOE/ER/13719-5 
GA-A-21501 

UCRL-JC—1 14595 
UCRL-JC—1 14204 
UCRL-JC—1 15463 
UCRL-JC—1 15506 
UCRL-JC—1 13402 
WHC-EP-0063-4 
DOE/ER/10629-T9 
BNL-49718 
KCP-613-5331 
WSRC-RP-93-1464 
WSRC-MS-—93-446 
DOE/CE/23810—22 
CONF-920010-—1 
SAND-93-2567C 
DOE/ER/45503-1 
DOE/FT R-94004970 
LA-UR-93-4307 
LA-UR-93-4288 
LA-UR-93-4254 
LA-UR-93-4240 
LA-UR-93-4231 
LA-UR-93-4410 
LA-UR-93-4409 
LA-UR-93-4369 
LA-UR-93-4344 
DOE/EH-0226P 
LA-UR-93-4335 
LA-UR-93-4331 
LA-UR-93-4314 
LA-UR-93-4477 
DOE/PC/90550-T 11 
DOE/SF/16564—-T4-Vol.8 
DOE/SF/16564-T4-Vol.9 
DOE/SF/16564—-T4-Vol.10 
DOE/SF/16564-T4-Vol.11 
DOE/SF/16564-T4-Vol.12 
DOE/SF/16564—T4-Vol.13 





Order No. 


DE94005069 
DE94005070 
DE94005071 

DE94005072 
DE94005073 
DE94005074 
DE94005076 
DE94005078 
DE94005082 
DE94005083 
DE94005084 
DE94005086 
DE94005088 
DE940050390 
DE94005091 

DE94005092 
DE94005093 
DE94005095 
DE94005097 
DE94005102 
DE94005103 
DE94005110 
DE94005112 
DE94005113 

DE94005114 
DE94005115 
DE94005116 
DE94005118 
DE94005119 
DE94005123 
DE94005128 
DE94005131 

DE94005142 
DE94005143 
DE94005144 
DE94005151 

DE94005153 
DE94005154 
DE94005155 
DE94005158 
DE94005159 
DE94005164 
DES94005165 
DE94005166 
DE94005167 
DE94005168 
DE94005169 
DE94005170 
DE94005171 

DE94005174 
DE94005175 
DE94005176 
DE94005177 
DE94005178 
DE94005186 
DE94005188 
DE94005189 
DE94005192 
DE94005193 
DE94005194 
DE94005201 

DE94005203 
DE94005209 
DE94005212 
DE94005218 
DE94005222 
DE94005223 
DE94005224 
DE94005226 
DE94005228 
DE94005229 
DE94005245 


Report No. 


DOE/SF/16564—-T4-Vol.16 
DOE/SF/16564-T4-Vol.17 
DOE/SF/16564-T4-Vol.18 


SAND-93-1603 
SAND-93-2147 
SAND-93-2148 
SAND-92-2926 
PNL—8982 
LA-UR-93-4474 
LA-UR-93-4464 
LA-UR-93-4459 
LA-UR-93-4341 
LA-UR-93-4442 
LA-UR-93-4436 
LA-UR-93-4435 
LA-UR-93-4433 
LA-UR-93-4428 
SAND-93-1457C 
SAND-93-3846C 
ANL/RA/CP--80156 
SAND-94-8487C 
ANL/ER/CP-80787 
ANL/ER/CP-80341 
ANL/MCS/CP-81098 
ANL/DIS/CP-81382 
ANL/ET/CP-—80624 
ANL/ET/CP-80135 
ANL/CHM/CP-78883 
ANL/MCS/CP-81591 
ANL/CHM/CP-81640 
ANL/DIS/CP-—81600 
ANL/ET/CP-80539 
BNL—49696 

BNL-—49701 

BNL-—49623 
PATENTS-US—A7817007 
PATENTS-US—A7814354 
PATENTS-US—A7813730 
PATENTS-US—A7813729 
PATENTS-US—A7813726 
PATENTS-US—A7812544 
PATENTS-US—A7803815 
PATENTS-US—A7802589 
PATENTS-US—A7799524 
PATENTS-US—A7799467 
PATENTS-US—A7799441 
PATENTS-US—A7799251 
PATENTS-US—A7798785 
PATENTS-US—A7798784 
PATENTS-US—A7798780 
PATENTS-US—A7798779 
PATENTS-US—A798778 
PATENTS-US—A7798777 
PATENTS-US—A7797622 
BNL-—49702 
LA-UR-93-4445 
BNL—49748 

BNL—49297 

BNL—49077 

BNL—49622 

LBL-34797 

LBL-34864 

LBL-34878 

LBL-34889 
DOE/FE-0288 
UCRL-52000-93-9/10 
SLAC-PUB-6400 
SLAC-PUB-6399 
SLAC-PUB-6388 
SLAC-PUB-6386 
SLAC-PUB-6385 
SAND-—93-3986C 


Order No. 


DE94005246 
DE94005247 
DE94005249 
DE94005251 
DE94005252 
DE94005253 
DE94005254 
DE94005255 
DE94005262 
DE94005267 
DE94005269 
DE94005271 
DE94005272 
DE94005273 
DE94005276 
DE94005278 
DE94005279 
DE94005280 
DE94005281 
DE94005285 
DE94005286 
DE94005287 
DE94005288 
DE94005290 
DE94005294 
DE94005299 
DE94005300 
DE94005303 
DE94005304 
DE94005305 
DE94005306 
DE94005310 
DE94005320 
DE94005321 
DE94005322 
DE94005323 
DE94005324 
DE94005325 
DE94005327 
DE94005328 
DE94005335 
DE94005338 
DE94005339 
DE94005340 
DE94005349 
DE94005351 
DE94005353 
DE94005355 
DE94005356 
DE94005357 
DE94005358 
DE94005359 
DE94005361 
DE94005362 
DE94005363 
DE94005365 
DE94005366 
DE94005367 
DE94005368 
DE94005371 
DE94005372 
DE94005374 
DE94005377 
DE94005380 
DE94005381 
DE94005382 
DE94005383 
DE94005384 
DE94005386 
DE94005390 
DE94005392 
DE94005393 


Report No. 


SAND-93-1501C 
SAND-93-3993C 
SAND-93-2507C 
SAND-93-1601C 
SAND-93-1489C 
SAND-93-2761C 
SAND-93-2550C 
DOE/EIA-0437(92)/1 
IS-T-1655 
SAND-93-1367C 
SAND-93-3842C 
SAND-93-3895C 
SAND-93-1490C 
SAND-93-2311C 
IS-T-1662 
FNAL/C-93/375 
FNAL/C-93/384 
FNAL/C-93/351 
SAND-93-2533C 
SAND-93-1478C 
SAND-93-1456C 
SAND-93-4029C 
SAND-93-3984C 
SAND-93-2131 
UCRL-ID-115694 
DOE/MC/27229-3565 
DOE/MC/29246-3567 
DOE/MC/29061-3566 
DOE/MC/29264-3582 
UCRL-ID-115728 
DOE/MC/26288-3586 
SAND-93-1202C 
SAND-93-2378 
UCRL-50027-92 
SAND-92-0094 
DOE/CH/10538-1 
PLR-93-01 
HW-73528 
PNL-8995 
PNL~8994 
DOE/ER/54178-2 
DOE/ET/10815-224 
KCP-613-5345 
LA-12687-MS 
CONF-931218-3 
SAND-93-0954C 
SAND-93-4000C 
UCRL-JC-113573 
UCRL-JC—1 14022 
UCRL-JC—1 15202 
UCRL-JC-114851 
DOE/MWIP-13 
ORNLU/CON-328 
ORNUTM-12497 
FEMP/SUB-060 
SAND-93-1499C 
UCRL-JC—112603 
UCRL-JC-114832 
DOE/ID/12847-5 
ANL/FE/CP-81703 


ANL/EP/CP-—79739-Rev. 


ANU/ESD/TM-57 
ANL-93/42 
PNL-—8868 
SAND-—92-0693 
SAND-93-2477 
SAND-93-2517 
ANL/MSD/CP-80260 
ANL/CMT/CP-80020 
ANL/ES/CP--81101 


ANL/EP/CP-—79740-Rev. 


ANL/ET/CP-—81330 


Order No. 


DE94005396 
DE94005397 
DE94005398 
DE94005401 
DE94005407 
DE94005408 
DE94005413 
DE94005415 
DE94005419 
DE94005420 
DE94005421 

DE94005423 
DE94005424 
DE94005426 
DE94005427 
DE94005428 
DE94005429 
DE94005430 
DE94005431 

DE94005441 

DE94005443 
DE94005444 
DE94005446 
DE94005447 
DE94005448 
DE94005449 
DE94005450 
DE94005451 

DE94005452 
DE94005454 
DE94005455 
DE94005457 
DE94005458 
DE94005462 
DE94005463 
DE94005464 
DE94005465 
DE94005466 
DE94005467 
DE94005470 
DE94005472 
DE94005473 
DE94005474 
DE94005475 
DE94005477 
DE94005478 
DES4005479 
DE94005480 
DE94005484 
DE94005488 
DE94005491 

DE94005493 
DE94005494 
DE94005495 
DE94005499 
DE94005500 
DE94005502 
DE94005503 
DE94005506 
DE94005510 
DE94005515 
DE94005517 
DE94005519 
DE94005525 
DES4005526 
DE94005529 
DE94005532 
DE94005540 
DE94005546 
DE94005547 
DE94005552 
DE94005560 


Report No. 


ANL/DIS/CP-81702 
ANL/CNSV-TM-135 
ANL-HEP-CP-93-107 
DOE/EIA-0348(92) 
DOE-STD-1073-93-Pt.1 
DOE-STD-1073-93-Pt.2 
DOE/ER/75787-T1 
DOE/ER/40416-6 
WHC-SA-1977 
WHC-SA-2132 
WHC-SA-2178 
WHC-SA-2166 
WHC-SD-WM-ER-288 
K/TCD-1090 
SAND-93-3921C 
SAND-93-1497C 
SAND-93-2594C 
SAND-93-1462C 
SAND-93-0554C 
LA-12657-PR 
ORNL-6778 
ORNUGWPO-006 
BNL-49888 
BNL-49178 
BNL-48999 
BNL-49720 
BNL-48856 
BNL—49299 
BNL-49719 
BNL-49783 
BNL-49839 
BNL-49758 
BNL-49715 
DOE/RW/00134—T7 
CONF-9209396-1 
CONF-931108—44 
CONF-931234-4 
CONF-931245-1 
CONF-940365-1 
ANL/CHM/PP-80389 
ANL/MSD/CP-79750 
ANL/MCS/CP-81645 
ANL/DIS/CP-81714 
ANL/MSD/CP-78012 
ANL/ET/CP-80555 
ANUCMT/CP-80027 
ANL/ESD/TM-56 


ORNL/ER/Sub-87-99053/56 


ANL/ES/CP-81712 
WHC-SD-WM-TRP-150 
PNWD-—2221-HEDR-Draft 
DOE/EM-0115P 
PNL-7318 
RFP-ENV-—92 
SAND-93-0573 
SAND-93-3900 
DOE/NV/10845—39 
DOE/SF/16306-39 
BNL-—49795 
WHC-SP-0098-5 
WHC-EP—0690 
WSRC-MS-—93-4 11 
SRT-CMA-930068 
DOE/RL—92-63-Rev.1 
DOE/ID/12839-12 
DOE/AL/44658-T2 
DOE/ER/791 88-1 
PPPL-2954 
PPPL/LPDA-—1 
IS—5089 
CONF-9306113— 
IS—5100 
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DE94005561 


Order No. 


DE94005561 
DE94005563 
DE94005565 
DE94005566 
DE94005569 
DE94005573 
DE94005574 
DE94005575 
DE94005576 
DE94005577 
DE94005578 
DE94005579 
DE94005580 
DE94005581 
DE94005583 
DE94005584 
DE94005586 
DE94005591 
DE94005592 
DE94005593 
DE94005594 
DE94005595 
DE94005597 
DE94005598 
DE94005603 
DE94005620 
DE94005629 
DE94005633 
DE94005634 
DE94005635 
DE94005638 
DE94005642 
DE94005643 
DE94005646 
DE94005648 
DE94005651 
DE94005652 
DE94005653 
DE94005654 
DE94005655 
DE94005664 
DE94005665 
DE94005667 
DE94005668 
DE94005669 
DE94005670 
DE94005671 
DE94005672 
DE94005676 
DE94005680 
DE94005681 
DE94005682 
DE94005684 
DE94005685 
DE94005687 
DE94005688 
DE94005689 
DE94005692 
DE94005693 
DE94005695 
DE94005696 
DE94005697 
DE94005698 
DE94005699 
DE94005700 
DE94005701 
DE94005703 
DE94005704 
DE94005705 
DE94005706 
DE94005708 
DE94005709 


eS ae Ul ee ee ee 


Report No. 


IS-T—1647 
IS-T-1651 
IS-M-—752 
IS-M-751 

IS—5093 
SAND-—93-0975C 
SAND-—93-2626C 
SAND-—93-1662C 
SAND-—93-1483C 
SAND-93-4079C 
SAND-93-3863C 
SAND-94-0011C 
SAND-—93-2128C 
SAND—93-2058C 
SAND-—93-1544C 
SAND-—94-0056C 
SAND-—93-3839C 
CONF-9309176—4 
CONF-931 108-50 
CONF-931108-52 
CONF-931108—45 
CONF-930999-5 
DOE/NBM-1 101 
NEDO-32314 
DOE/ER/14221—4 
DOE/BP-—2263 
DOE/PC/88889-T15 
DOE/PC/92533—4 
IS-T—1666 
DOE/BP/25174-1 
DOE/BP/36137-2 
DOE/BP-2273 
DOE/BP-I-9348 
ORNL/TM-12350 
SAND-93-8690C 
UCRL-ID-115370 
UCRL-ID—115778 
DOE/ER/45183-9 
DOE/ER/53194—6 
LA-SUB-—93-223 
CONF-9207115-3 
CONF-9205388-1 
LA-SUB-93-233 
LA-SUB-94-21 
LA-SUB-93-301 
LA-SUB-93-207 
LA-SUB-93-222 
DOE/CE/27504—-T9 
DOE/ER/61132-3 
DOE/ER/14129-3 
DOE/ER/13846-6 
UCRL-ID—115618 
UCRL-ID—115718 
UCRL-ID—114079 
UCRL-ID—113725 
ORNL/TM-12112 
WPAD-OPA-TI-02 
ORNL/M-2648/R5 
ORNL-6772 
UCRL-CR-110375 
UCRL-JC—114115 
UCRL-JC—1 14122 
UCRL-ID—115827 
UCRL-CR-115620 
UCRL-CR-115237 


DOE/PC/92207-T4-Vol.2 


SAND-92-1382 

DOE/PC/91334—-T103 
DOE/PC/91334-T104 
DOE/PC/91334-T105 
DOE/PC/91334—T107 
DOE/PC/91334—-T108 


ERA Vol. 19, No. 4 


Order No. 


DE94005710 
DE94005711 
DE94005712 
DE94005713 
DE94005714 
DE94005715 
DE94005716 
DE94005717 
DE94005718 
DE94005719 
DE94005720 
DE94005721 

DE94005722 
DE94005723 
DE94005724 
DE94005725 
DE94005726 
DE94005727 
DE94005728 
DE94005729 
DE94005730 
DE94005731 

DE94005732 
DE94005733 
DE94005734 
DE94005735 
DE94005736 
DE94005737 
DE94005738 
DE94005739 
DE94005740 
DE94005741 

DE94005743 
DE94005744 
DE94005745 
DE94005746 
DE94005747 
DE94005748 
DE94005749 
DE94005751 

DE94005752 
DE94005753 
DE94005754 
DE94005755 
DE94005756 
DE94005757 
DE94005758 
DE94005760 
DE94005761 

DE94005762 
DE94005763 
DE94005764 
DE94005765 
DE94005766 
DE94005767 
DE94005768 
DE94005769 
DE94005770 
DE94005771 

DE94005772 
DE94005773 
DES4005774 
DE94005775 
DE94005777 
DE94005778 
DE94005780 
DE94005782 
DE94005783 
DE94005784 
DE94005786 
DE94005787 
DE94005788 


Report No. 


DOE/PC/91334—T109 
DOE/PC/91334—T110 
DOE/PC/91334—-T111 
DOE/PC/91334—-T112 
DOE/PC/91334—T113 
DOE/PC/91334—-T114 
DOE/PC/91334—T115 
DOE/PC/91334—-T116 
DOE/PC/91334—-T117 
DOE/PC/91334—-T118 
DOE/PC/91334—-T119 
DOE/PC/91334—T120 
DOE/PC/91334—-T121 
DOE/PC/91334—-T122 
DOE/PC/91334—-T123 
DOE/PC/91334—-T124 
DOE/PC/91334—T 125 
DOE/PC/91334—T126 
DOE/PC/91334—T127 
DOE/PC/91334—128 
DOE/PC/91334—T129 
DOE/PC/91334—-T130 
DOE/PC/91334—-T131 
DOE/PC/91334—-T132 
DOE/PC/91334—-T133 
DOE/PC/91334—T134 
DOE/PC/91334—T135 
DOE/PC/91334—T136 
DOE/PC/91334—T 137 
DOE/PC/91334—T138 
DOE/PC/91334-T139 
DOE/PC/91334-T140 
DOE/PC/91334-T142 
DOE/PC/91334-T143 
DOE/PC/91334—T144 
UCRL-CR-115461 
UCRL-CR-115460 
DOE/ER/13689-T1 
SAND—94-8512C 
SAND-94-8486C 
SAND—94-8521C 
SAND—94-8508C 
DOE/PC/91052-7 
DOE/PC/92550—4 
DOE/PC/91287-11 
DOE/PC/92545—4 
DOE/PC/90311—13 
DOE/PC/91296-8 
DOE/PC/90361-T12 
DOE/PC/90365-T 12 
DOE/PC/91059-T5 
DOE/PC/92118-T4 
DOE/PC/92113-T3 
DOE/PC/90184—-T12 
DOE/PC/92529-T4 
DOE/PC/91338-T5 
DOE/PC/92150-T5 
DOE/PC/90185—-T8 
DOE/PC/90185-T9 
DOE/PC/90185-T10 
DOE/PC/90185-T11 
DOE/PC/91288-T10 
DOE/PC/92531-T3 
DOE/PC/91309-T10 
DOE/PC/91291-TS 
DOE/PC/89664-T6 
DOE/PC/92121-T4 
DOE/PC/91055-T5 
DOE/PC/93207-T1 
DOE/PC/92190-T2 
DOE/PC/92190-T1 
DOE/PC/93202-1 


Order No. 


DE94005789 
DE94005790 
DE94005791 

DE94005792 
DE94005793 
DE94005794 
DE94005795 
DE94005797 
DE94005798 
DE94005799 
DE94005801 

DE94005802 
DE94005804 
DE94005809 
DE94005810 
DE94005811 

DE94005812 
DE94005813 
DE94005814 
DE94005815 
DE94005816 
DE94005817 
DE94005818 
DE94005819 
DE94005820 
DE94005821 

DE94005822 
DE94005824 
DE94005825 
DE94005826 
DE94005827 
DE94005828 
DE94005829 
DE94005830 
DE94005831 

DE94005832 
DE94005838 
DE94005839 
DE94005840 
DE94005841 

DE94005842 
DE94005843 
DE94005844 
DE94005845 
DE94005851 

DE94005853 
DE94005856 
DE94005860 
DE94005861 

DE94005862 
DE94005863 
DE94005864 
DE94005865 
DE94005866 
DE94005869 
DE94005870 
DE94005872 
DE94005873 
DE94005874 
DE94005876 
DE94005877 
DE94005879 
DES4005881 

DE94005882 
DE94005888 
DE94005892 
DE94005893 
DE94005894 
DE94005895 
DE94005896 
DE94005898 
DE94005900 


Report No. 


DOE/MC/26042-3601 
DOE/MC/29467-3559 
DOE/MC/2601 8-3562 
DOE/MC/27226-3594 
DOE/MC/28087-3596 
DOE/MC/26288-3587 
DOE/MC/29227-3588 
DOE/MC/26026-3592 
DOE/MC/28087-3561 
DOE/MC/26052-3610 
DOE/MC/27286-3570 
DOE/MC/22118-3583 
DOE/CE/27504-T11 
UCRL-JC—1 15537 
UCRL-JC—1 15072 
UCRL-JC—1 11696 
DOE/PO-0005-Draft 
UCRL-JC—1 14730 
DOE/HR-0063 
DOE/MC/27225-3602 
UCRL-JC—1 15258 
UCRL-JC—1 15255 
UCRL-JC—1 14983 
K/TCD—1091 
UCRL-JC—1 14999 
UCRL-JC—1 14805 
UCRL-JC—1 14568 
UCRL-JC—1 14845 
UCRL-JC—1 15253 
PFC/RR-93-4 
DOE/ET/51013-304 
PFC/RR-93-6 
WPAD-OPA-TI-03 
DOE/CH/10404-T1 
DOE/ID/13040-T21 
DOE/ID/13074—T10 
DOE/CE/27504-T10 
DOE/CE/27504-T8 
DOE/CE/27504—-T7 
DOE/CE/27504—-T6 
DOE/CE/27504—T5 
DOE/IR/05106-T162 
DOE/ER/13689-T2 
DOE/ER/13689-T3 
DOE/ER/60440-T1 
DOE/ER/60760—5 
DOE/ER/12889-18 
DOE/ID/13041—1-Vol.1 
DOE/ID/13041—-T1-Vol.2 
DOE/PO-0006-Draft 
DOE/EE-—02390 
DOE/EM-—12396-H1 


PNWD-—2225-HEDR-Draft 


DOE/MC/25185-3604 
DOE/EIA~0538(93/94-14) 
DOE/EIA-0538(93/94-15) 
DOE/EIA-0035(94/01) 
DOE/ER/13421-10 
DOE/MC/26267-3549 
DOE/ER/53244-20 
DOE/ER/40715-2 
DOE/CE/23810-35 
WSRC-RP-93-995 
WSRC-RP-98-1447-TL 
DOE/ER/45271-17 
DOE/ER/12889-T1 
DOE/MC/291 13-3608 
DOE/MC/30010-361 1 
DOE/MC/25140-3613 
DOE/MC/291 16-3575 
DOE/MC/26031-3607 
DOE/MC/26366-3605 





Order No. 


DE94005901 

DE94005902 
DE94005903 
DE94005906 
DE94005907 
DE94005909 
DE94005910 
DE94005911 

DE94005912 
DE94005913 
DE94005915 
DE94005918 
DE94005919 
DE94005921 

DE94005922 
DE94005924 
DE94005925 
DE94005928 
DE94005929 
DE94005931 

DE94005933 
DE94005934 

DE94005937 
DE94005938 
DE94005940 
DE94005941 

DE94005942 

DE94005943 

DE94005947 
DE94005948 
DE94005949 
DE94005950 

DE94005952 

DE94005953 

DE94005954 
DE94005955 
DE94005956 
DE94005957 
DE94005958 
DE94005959 
DE94005960 

DE94005961 

DE94005962 
DE94005963 
DE94005964 
DE94005965 
DE94005966 
DE94005968 
DE94005969 
DE94005970 
DE94005972 
DE94005973 
DE94005975 
DE94005977 
DE94005978 
DE94005980 
DE94005981 

DE94005982 
DE94005983 
DE94005984 
DE94005985 
DE94005988 
DE94005989 
DE94005990 
DE94005991 

DE94005992 
DE94005995 
DE94005997 
DE94005998 
DE94005999 
DE94006000 
DE94006001 


Report No. 


DOE/MC/22118-3612 
DOE/MC/291 16-3606 
DOE/MC/26288-3609 
DOE/MC/27240-3597 
DOE/MC/24267-3589 
DOE/MC/29228-3579 
DOE/MC/11076-3595 
DOE/LC/11084-3593 
DOE/MC/28162-3603 
DOE/MC/28162-3581 
DOE/MC/29267-3523 
DOE/EIA-0219(92) 
ANL/CHM/PP-—79990 
ANL/CHM/CP-81658 
ANL/CHM/PP-79434 
ANL/ES/VU-81732 
ANL/CHM/PP-80227 
BNL-52351-Rev.12/93 
LA-12675-MS 
RFP—4803 
BNL-52402 
FEMP—2298 


DOE/EIA-0538(93/94-16) 


DOE/EIA-0383(94) 
DOE/PC/92543-T4 
WSRC-MS-93-305 
WSRC-TR-93-323 
WSRC-TR-93-452 
WSRC-TR-93-513 
WSRC-TR-93-509 
WSRC-TR-93-634 
WSRC-RP-93-1341 
WSRC-RP-93-1477 
WSRC-RP-93-1546 
DOE/ER-0607P 
UCRL-ID-105823 
SAND-93-1182 
UCRL-LR-105821-93-4 


DOE/MC/29267-94/C0314 
DOE/MC/20422-94/C0315 


DOE/METC/C-—94/7118 
DOE/METC/C—94/7117 
DOE/METC/C—94/7116 
DOE/METC/C—94/7115 
DOE/METC/C—94/71 14 
DOE/METC/C—94/7113 
DOE/METC/C—94/7112 
CONF-9301 17-8 


DOE/MC/28176-94/C0311 


DOE/ER/40690-2 
DOE/ER/14290-1 
WHC-MR-0435 
WHC-EP-0669 
WHC-EP-0476-Rev.1 
WHC-EP-0709 
WHC-EP-0532-Rev.1 
WHC-EP-0693 
DOE/RL-91-59 
WHC-EP-0638 
LA-UR-94-0276 
WHC-EP-0695 
CONF-890701-32 
CONF-930401-20 
CONF-920538-29 
ORNL/TM-12466 
DOE/EIA-0206(92) 
DOE/DP/40200-277 
FNAL/C-92/220 
FNAL/C-93/186 
FNAL/C-93/280 
FNAL/C-93/386-E 
FNAL/C-93/387-E 


Order No. 


DE94006002 
DE94006003 
DE94006005 
DE94006006 
DE94006007 
DE94006008 
DE940060039 
DE94006010 
DE94006011 

DE94006012 
DE94006013 
DE94006014 
DE94006015 
DE94006016 
DE94006018 
DE94006019 
DE94006020 
DE94006021 

DE94006022 
DE94006023 
DE94006026 
DE94006029 
DE94006030 
DE94006031 

DE94006032 
DE94006033 
DE94006034 
DE94006035 
DE94006037 
DE94006038 
DE94006039 
DE94006040 
DE94006041 

DE94006042 
DE94006043 
DE94006044 
DE94006046 
DE94006050 
DE94006051 

DE94006052 
DE94006053 
DE94006054 
DE94006056 
DE94006057 
DE94006058 
DE94006059 
DE94006060 
DE94006061 

DE94006062 
DE94006063 
DE94006065 
DE94006066 
DE94006067 
DE94006068 
DE94006072 
DE94006074 
DE94006075 
DE94006076 
DE94006077 
DE94006083 
DE94006084 
DE94006086 
DE94006087 
DE94006088 
DE94006089 
DE94006092 
DE94006093 
DE94006094 
DE94006095 
DE94006096 
DE94006097 
DE94006098 


Report No. 


FNAL/C-—93/396-E 
DOE/MC/25 140-94/C0277 
DOE/MC/28060-94/C0275 
DOE/MC/291 15—94/C0274 
DOE/MC/28178-94/C0309 
DOE/MC/29470-94/C0308 
DOE/MC/28133—94/C0307 
DOE/MC/28072-94/C0306 
DOE/MC/28139-94/C0305 
DOE/MC/28138-94/C0304 
DOE/MC/29254—94/C0300 
DOE/MC/26026-94/C0298 
DOE/MC/2503 1—94/C0297 
DOE/SF/00098—-94/C0294 
DOE/MC/28135-94/C0292 
DOE/MC/28087-94/C0291 
DOE/SF/00098—94/C0287 
DOE/MC/29228-94/C0286 
DOE/MC/26029-94/C0285 
DOE/MC/27115—94/C0284 
DOE/MC/27229-3598 
ORNL/TM—11433/R3 
IS-T-1686 

IS-T-1424 

IS-T-1626 

IS-T-1676 

IS-T—1646 

IS-T-1679 

IS-M-779 

FNAL-TM—1 864 
FNAL-TM—1872 
FNAL-TM—1870 
FNAL/C—93/381 
CONF-931018-78 
DOE/ER/45429-T1 
CONF-9310210—2 
CONF-9404 12-3 
UCRL-JC—1 14373 
UCRL-JC—1 13707 
UCRL-JC—1 14826 
UCRL-JC—1 14834 
LA-—12724-T 

BNL-—49909 

BNL-—49862 

BNL-—49904 

BNL-49744 

BNL-49823 

BNL-49971 

BNL-49912 
DOE/ER/60464-T1 
DOE/ER/53266—46 
DOE/ER/13339-9 
DOE/ER/40446-6 
DOE/ER/13027-1 
HW-—12574 

HW—19032 

HW-43121 

HW-30083 

HW-9372 

HW-3-2466 

HW-7-2042 

DOE/BP/351 67-4 
DOE/BP/92818-2 
DOE/BP/07096-3 
DOE/BP/63584-8 
DOE/BP/11631-9 
DOE/EIS—0145-Vol.1 
DOE/BP/93497—4 
DOE/EIS—0145-Vol.2-App. 
DOE/BP-—2294 
DOE/BP/65903-5 
DOE/BP/03940-1 


Order No. 


DE94006099 
DE94006100 
DE94006101 
DE94006102 
DE94006103 
DE94006104 
DE94006105 
DE94006106 
DE94006107 
DE94006108 
DE94006109 
DE940061 11 
DE94006115 
DE94006116 
DE94006117 
DE94006118 
DE94006119 
DE94006120 
DES4006121 
DE94006122 
DE94006124 
DE94006126 
DE94006129 
DE94006133 
DE94006134 
DE94006135 
DE94006136 
DE94006137 
DE94006138 
DE94006141 
DE94006142 
DE94006143 
DE94006147 
DE94006156 
DE94006157 
DE94006158 
DE94006161 
DE94006163 
DE94006165 
DE94006166 
DE94006167 
DE94006168 
DE94006169 
DES4006170 
DE94006171 
DE94006172 
DE94006173 
DE94006174 
DE94006175 
DE94006176 
DE94006177 
DE94006179 
DE94006180 
DE94006185 
DE94006187 
DE94006188 
DE94006189 
DE94006192 
DE94006196 
DE94006199 
DE94006200 
DE94006201 
DE94006206 
DE94006207 
DE94006208 
DE94006212 
DE94006213 
DE94006215 
DE94006216 
DE94006217 
DE94006218 
DE94006222 


Report No. 


BPA-—94006099 
DOE/PO-0009 
ORNL/TM-—12509 
ORNL/TM—12464 
ORNL/TM—12483 
MLM-3790 
DOE/ER/531 98-232 
DOE/ER/531 98-233 
DOE/ER/531 98-234 
DOE/ER-0313/14 
PNL-8943 
ORNL/Sub—86-SE793C/1 
ORNL/TM—12500 
SAND—93-1642 
SAND-92-2248 
SAND-93-2502 
SAND-93-7100 
UCRL-ID—115067 
UCRL-TB—111084 
DOE/SF/19168—-T3 
DOE/MC/2601 8-3614 
DOE/MC/27286-3474 
RFP—4641 
ANL/APS/TB-7 
DOE/EIA—0109(94/01) 
LA-12623-MS 
PNL—8987 
LA-UR-—94-227 
SAND—-93-1524C 
SAND—-93-2743C 
SAND—94-0248C 
SAND—94-0147C 
LA-UR-—94-0337 
LA-UR-94-381 
LA-UR-—93-0384 
LA-UR-94-0385 
LA-UR-—94-404 
LA-UR-94-0274 
LA-UR-—94-271 
ANL/ESD/TM-22-Vol.2 
DOE/ER/00881-T6 
FNAL/C—93/214-E 
FNAL/C—93/281 
FNAL/C—93/314-E 
FNAL/C—93/353-E 
FNAL/C—93/360-E 
FNAL/C—$3/383 
FNAL/C—93/385-E 
FNAL/C—93/395-E 
FNAL/C—93/398 
SR/H-667 
SR/H-669 
SR/H-670 
UCRL-ID—115456 
UCRL-JC—1 15241 
UCRL-JC—1 15521 
UCRL-JC—1 14623 
UCRL-JC—1 15032 
SAND-—93-2231C 
DOE/AL/62350-68F-Rev.2 
DOE/AL/62350-87D 
DOE/EA—0464-Rev.2 
DOE/ER/14186—1 
DOE/ER/13781-—7 
DOE/ER/13766-11 
UCRL-ID—115268 
PNL-SA—22452 
PNL-SA-—22766 
PNL-SA—22582 
PNL-SA-—23489 
PNL-SA-22793 
LA-UR-—94-96 
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DE94006224 


Order No. 


DE94006224 
DE94006225 
DE94006227 
DE94006229 
DE94006230 
DE94006233 
DE94006238 
DE94006239 
DE94006245 
DE94006246 
DE94006247 
DE94006249 
DE94006250 
DE94006252 
DE94006257 
DE94006258 
DE94006259 
DE94006260 

DE94006261 

DE94006262 

DE94006263 
DE94006264 

DE94006265 

DE94006266 
DE94006268 
DE94006286 

DE94006287 

DE94006288 
DE94006289 
DE94006290 

DE94006291 

DE94006292 

DE94006293 

DE94006294 

DE94006295 
DE94006296 
DE94006297 
DE94006298 
DE94006299 
DE94006300 
DE94006301 

DE94006305 
DE94006306 
DE94006307 
DE94006308 
DE94006310 
DE94006311 

DE94006312 
DE94006313 
DE94006314 
DE94006315 
DE94006317 
DE94006318 
DE94006319 
DE94006322 
DE94006328 
DE94006332 
DE94006333 
DE94006334 
DE94006335 
DE94006336 
DE94006342 
DE94006345 
DE94006346 
DE94006348 
DE94006349 
DE94006350 
DE94006357 
DE94006358 
DE94006359 
DE94006361 
DE94006363 


Report No. 


LA-UR-94-73 
LA-UR-94-0063 


SSECCCCESS 


LA-UR-94-0277 
LA-UR-94-217 
SAND—93-2665 
SAND-—93-2750 
SAND-93-0046 
SAND-—-91-1482 
ANL-93/41 
ANL/RERTR/TM-13 
LA-UR-94-186 
LA-UR-94-185 
LA-UR-—94-0184 
LA-UR-94-177 
LA-UR-94-0171 
LBL-35005 
LBL-34587 
LBL-34842 
LBL-35002 
LBL-34289 
LBL-30935 
LBL-35003 
LBL-34986 
LBL-35038 
LBL-35028 
LBL-35001 
LBL-35051 
LBL-35054 
LBL-35004 
LBL-35035 
LBL-34884 
ES/ER/TM-87/Pt.1 
ES/ER/TM-87/Pt.2 
ORNL/M-3207 
DOE/MWIP—11 
HW-59717 
CONF-93 1108-74 
CONF-931108—75 
CONF-931108—73 
CONF-940424—12 
CONF-930999-6 
CONF-931108—60 
DOE/EIA—-0226(94/01) 
ORNL/TM-12333 
ORNL/ER-183 
WHC-SD-EN-EV-—027 
DOE/RL-—93-35-Rev.1 
UCRL-ID—115969 
SAND—94-8216 
LBL-34431 
SAND—94-8451 
DOE/CE/23810—22D 
DOE/RL-—89-28-Rev.1 
DOE/RL—93-101 
LBL-34634 
LBL-34731 
SAND—93-7064 
SAND—93-2063C 
SAND-93-1447C 
SAND-—93-4041C 
SAND—93-1590C 
SAND-93-1523C 
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Order No. 


DE94006365 
DE94006366 
DE94006369 
DE94006370 
DE94006371 

DE94006372 
DE94006374 
DE94006376 
DE94006380 
DE94006383 
DE94006389 
DE94006391 

DE94006398 
DE94006400 
DE94006403 
DE94006404 
DE94006406 
DE94006407 
DE94006408 
DE94006410 
DE94006412 
DE94006413 

DE94006414 

DE94006415 

DE94006416 
DE94006417 

DE94006418 
DE94006421 

DE94006423 

DE94006426 
DE94006427 

DE94006428 
DE94006429 
DE94006430 

DE94006431 

DE94006433 

DE94006434 

DE94006435 

DE94006436 
DE94006437 
DE94006438 
DE94006445 
DE94006446 
DE94006448 
DE94006449 
DE94006450 
DE94006454 
DE94006455 
DE94006456 
DE94006458 
DE94006459 
DE94006460 
DE94006463 
DE94006465 
DE94006467 
DE94006471 

DE94006480 
DE94006481 

DE94006483 
DE94006484 
DE94006485 
DE94006486 
DE94006487 
DE94006488 
DE94006489 
DE94006491 

DE94006492 
DE94006493 
DE94006494 
DE94006496 
DE94006498 
DE94006499 


Report No. 


DOE/WIPP-93-043 
DOE/WIPP-93-068 
SAND-94-0085C 
SAND-93-0918C 
SAND-94-0074C 
SAND-93-2719C 
SAND-93-0974C 
ORNL/CON-370 
WSRC-TR-93-573 
UCRL-JC—114155 
SRT-CMA-93-0073 
UCRL-JC—1 15805 
ORNU/M-3245 
UCRL-JC—1 15262 
UCRL-JC—1 15100 
UCRL-MA-1 15651 
DOE/ER/14150-3 
DOE/ER/60914-T2 
DOE/ER/60914-T3 
SAND-93-2069 
DOE/PC/79653-T9 
DOE/PC/79653-T10 
DOE/PC/79653-T11 
DOE/PC/79653-T12 
DOE/PC/79653-T13 
DOE/PC/79653-T14 
DOE/PC/79653-T15 
ORNURASA-93/7 
UCRL-LR-111984-94-1 
PNL-9011 

PNL-7967 

PNL-8670 
PNL-8756-Vol.3 
PNL-8969-Vol. 
PNL-9023 
SAND-92-0533 
SAND-93-1204 
SLAC-PUB-6255 
SLAC-PUB-6333 
SLAC-PUB-6327 
SLAC-PUB-6364 
DOE/MC/28060-3642 
DOE/MC/29467-3475 
PNL-9058 
PNWD-2224-HEDR 
PNL-9062 
DOE/EIA-0520(94/01) 
DOE/EIA-0538(93/94-17) 
DOE/EIA-0130(94/01) 
ANL-EP-TM-93/1 
ORNUTM-12669 
DOE/EIA-0380(94-01) 
SAND-94-0132C 
SAND-94-0418C 
SAND-93-1734C 
FEMP-2293 

EGG-1 1265-5012 
EGG-1 1265-2038 
EGG-—1 1265-3005 
EGG-—1 1265-2039 
EGG-1 1265-1041 
EGG-—1 1265-2040 
DOE/MC/27225-3643 
DOE/MC/27225-3644 
DOE/ER/13862—-4 
ANL/MCS-TM-183 
LA-12705-MS 
LA-12728-MS 
LA-12725-MS 
SAND-93-4100 
DOE/RW-0432 
ORNUTM-12418/V1 


Order No. 


DE94006500 
DE94006503 
DE94006508 
DE94006509 
DE94006513 
DE94006514 
DE94006515 
DE94006520 
DE94006523 
DE94006525 
DE94006527 
DE94006528 
DE94006529 
DE94006531 

DE94006533 
DE94006534 
DE94006540 
DE94006541 

DE94006544 
DE94006545 
DE94006546 
DE94006547 
DE94006548 
DE94006551 

DE94006552 
DE94006553 

DE94006556 
DE94006561 

DE94006563 
DE94006566 
DE94006567 
DE94006568 
DE94006569 
DE94006573 
DE94006575 
DE94006576 
DE94006578 
DE94006580 
DE94006588 
DE94006589 
DE94006590 
DE94006596 
DE94006597 
DE94006608 
DE94006613 
DE94006615 
DE94006617 
DE94006618 
DE94006621 

DE94006622 
DE94006623 
DE94006625 
DE94006632 
DE94006634 
DE94006638 
DE94006640 
DE94006641 

DE94006642 
DE94006643 
DE94006645 
DE94006646 
DE94006647 
DE94006650 
DES94006651 

DE94006654 
DE94006655 
DE94006656 
DE94006664 
DE94006665 
DE94006673 
DE94006674 
DE94006691 


Report No. 


ORNL/M-3244 
ES/ER/TM-97 
DOE/ER/12125—2 
DOE/ER/13671-—7 
DOE/ER/53222-T3 
DOE/CH/10285-T1 
DOE/CH/10285-T2 
SAND—94-0243C 
FEMP-—2316 
FEMP—2292 
PNL-SA-22790 
BNWL-B-308 
PNWD-2133-HEDR 
ANL-HEP-CP-93-93 
ANL/PHY/CP-—81916 
ANL-HEP-TR-94-10 
ANL/ET/CP-81 786 
ANL/ET/CP-—81785 
DOE/ER/40141-T1 
DOE/ER/40726-T2 
ORNL/TM-12643 
DOE/ER/40452-—10 
ORNL/TM-—12659 
CONF-93 1108-62 
CONF-940104-3 
CONF-931108-71 
CONF-931 108-76 
CONF-931108-68 
CONF-931108-69 
SAND—92-1131 
SAND-—93-0002 
SAND—93-1726 
DOE/ER/14130-3 
SAND-94-0417C 
DOE/EE-—0009-Vol.1 
DOE/EE—0009-Vol.2 
SAND-93-1830C 
SAND-—93-0489C 
SAND-93-1816C 
SAND-93-1473C 
SAND-94-0259C 
DOE/ER/25139-1 
DOE/ER/14339-1 
UCRL-JC—1 15429 
UCRL-JC—1 14260 
UCRL-MA-1 15257 
ORNL/GWPO-002 
ORNL-6763 
SAND-94-8215 
UCRL-ID—114591 
UCRL-ID—115689 
UCRL-ID—115982 
DOE/ER/14053-T5 
DOE/NV/10425-T17 
DOE/ER/60983-3 
DOE/RW-0146-Rev.1 
CONF-9310206— 
UCRL-LR—1 15636 
UCRL-LR-1 15496 
WSRC-TR-93-567 
WSRC-TR-93-528 
WSRC-RD-92-06-Rev.1 
WSRC-TR-93-570 
WSRC-TR-93-571 
UCRL-JC—1 14902 
UCRL-JC—1 14713 
UCRL-JC—1 14261 
UCRL-CR-116116 
UCRL-MA—1 15656 
WSRC-MS-92-612 
WSRC-TR-93-606 
HW-29125 





Order No. 


DE94006692 
DE94006696 
DE94006701 

DE94006710 
DE94006726 
DE94006727 
DE94006728 
DE94006737 
DE94006740 
DE94006741 

DE94006742 
DE94006743 
DE94006744 
DE94006745 
DE94006746 
DE94006751 

DE94006752 
DE94006753 
DE94006756 
DE94006757 
DE94006758 
DE94006759 
DE94006760 
DE94006761 

DE94006762 
DE94006763 
DE94006764 
DE94006765 
DE94006768 
DE94006769 
DE94006770 
DE94006771 

DE94006772 
DE94006774 
DE94006776 
DE94006777 
DE94006791 

DE94006801 

DE94006802 
DE94006803 
DE94006804 
DE94006805 
DE94006806 
DE94006808 
DE94006840 
DE94006841 

DE94006844 
DE94006845 
DE94006850 
DE94007003 
DE94007004 
DE94007023 
DE94007030 
DE94007039 
DE94007040 
DE94007041 

DE94007045 
DE94007055 
DE94007056 
DE94007059 
DE94007082 
DE94007091 
DE94007150 
DE94007166 
DE94007317 
DE94007336 
DE94007432 
DE94007433 
DE94608511 
DE9461 1593 
DE94611594 
DE94611726 


Report No. 


UCRL-ID—115975 
HW-25902 
HW-7-4049 
HW-20270 
ANL/FE-93/1 
DOE/EIA—0131(92)/S 
DOE/ID—10600 
ANL/PHY-94/1 
BNL-60020 
ESH-EMS—930096-Vol.1 
ESH-EMS-—930096-Vol.2 
ORNL/CON-373 
FNAL-TM—1873-Vol.1 
FNAL-TM—1873-Vol.2 
DOE/EIA-0202(94/1Q) 
DOE/ER/45291-6 
DOE/ER/13822-—7 
DOE/PC/92208-T4 
DOE/PC/92156—-T2 
DOE/PC/92149-T4 
DOE/PC/92117-T5 
DOE/PC/92110-T4 
DOE/PC/92104—-T3 
DOE/PC/91344—T6 
DOE/PC/91294-T8 
DOE/PC/91161-T7 
DOE/PC/91054—-T8 
DOE/PC/91050-T5 
DOE/PC/90293—T1 1 
DOE/PC/90180—-TS 
DOE/PC/90043—-T12 
DOE/PC/88881-T21 
DOE/PC/79672-T8 
DOE/PC/90044—12 
DOE/PC/91346—4 
DOE/PC/92147—4 
DOE/EIA-0538(93/94-18) 
DOE/RL-—93-61 
DOE/ID/12584—137 
DOE/ID/12584—136 
DOE/ID/12584—148 
SAND-—93-0909 
SAND-—93-2490 
DOE/PC/92114—-T1 
ANL/RA/CP-79973 
ANL/RA/CP-79972 
FNAL-TM—1 862 
FNAL-TM—1874 
FNAL/C—93/402-E 
DOE/R6/99202-T5 
DOE/R6/99202-T6 
PNL-—8952 
LBL-34669 
LBL-34923 
LBL-34999 
LBL-34925 
ANL-HEP-TR-93-88 
LA-—12722-T 
BNL-49735 
IS-T-1641 
FEMP/SUB-074 
DOE/CR-0019 
DOE/RL-90-03-Rev.2 
BNL—49942 
ORNLU/TM-12444 
PATENTS-US—A7844330 
DOE-94007432 
DOE-94007433 
INIS-mf—13746 
AECS-C/RSS-61 
NEI-DK-—1345 
INIS-AR—043 


Order No. 


DE94611727 
DE94611728 
DE94611782 
DE94611931 
DE94611935 
DE9461 1938 
DE94611939 
DE9461 1947 
DE94611948 
DE94611959 
DE94611961 
DE94612083 
DE94612084 
DE94612085 
DE94612133 
DE94612142 
DE94612162 
DE94612163 
DE94612175 
DE94612222 
DE94612223 
DE94612246 
DE94612261 
DE94612262 
DE94612268 
DE94612269 
DE94612270 
DE94612271 
DE94612272 
DE94612275 
DE94612278 
DE94612279 
DE94612282 
DE94612284 
DE94612286 
DE94612287 
DE94612302 
DE94612316 
DE94612340 
DE94612344 
DE94612345 
DE94612350 
DE94612353 
DE94612354 
DE94612355 


DE94612356 
DE94612378 
DE9461 2379 
DE94612380 
DE94612381 
DE94612385 
DE94612390 
DE94612391 
DE94612404 
DE94612405 
DE94612406 
DE94612407 
DE94612414 
DE94612415 
DE94612419 


DE94612420 


DE94612424 
DE94612426 
DE94612427 
DE94612428 
DE94612429 
DE94612432 
DE94612434 
DE94612438 


Report No. 


INIS-AR—044 
INIS-RU-368 
INIS-AR-054 
AECS-G/FRSR-75 
INIS-mf-13777 
INIS-mf—13769 
INIS-mf—13776 
INIS-AR—053 
AECS-B/RSS-58 
AECS-A/FRSR-76 
LUMEDW-MESN-1056 
INIS-BR-3215 
INIS-mf—13752 
ISRP-K-BR-1 
ISRP-K-BR-2 
CPHR-PR-89-01 
INIS-AR—050 
ISRP-K-BR-3 
DGEMP-OE-265 
INIS-BR-3207 
INIS-mf-13764 
CEEP-93-15 
INIS-AR—052 
INIS-mf-13765 
INIS-AR—049 
INIS-AR—048 
JINR-E-1 -92-487 
NilYaF-MGU-—91 -21-225 
PSI-PROC—$2-02 
BUDKERINP-92-65 
JINR-E-9-92-495 
JINR-13-92-366 
JINR-E-9-92-500 
ASCU-86-15 
INIS-AR—047 
INIS-AR—05 1 
INIS-mf—13750 
EDF—93-NB-00105 
INIS-mf-13766 
INIS-BR-3213 
JINR-R-1 1-92-490 
JINR-R-13-92-473 
AECS-A/RRE-16 
INIS-AR—045 


LUNFD6-NFFR-3061 -1-31- 


1993 
SSI-93-12 
AEA-D and W-0575 
AEA-D and W-0576 
AEA-D and W-0577 
AEA-D and W-0612 
STUK/YVL-GUIDE-8.1 
DGEMP-OE-030 
DGEMP-OE-063 
DGEMP-OE-157 
DGEMP-OE-234 
DGEMP-OE-037 
DGEMP-OE-164 
ASCU-88-19 
CEEP-91-25 
IAEA-INFCIRC— 

209(rev.1/mod.1/add.3) 
IAEA-INFCIRC— 

254(rev.1/pt.1/mod.1) 
IAEA-TECDOC-—723 
IAEA-INFCIRC—335(add.7) 
IAEA-INFCIRC—377(add.3) 
IAEA-INFCIRC—422 
IAEA-INFCIRC—424 
IAEA-INFCIRC—421 
JINR-R-11-92-434 
CEA-CONF—1 1397 


Order No. 


DE94612439 
DE94612453 
DE94612454 
DE94612455 
DE94612456 
DE94612457 
DE94612458 
DE94612459 
DE94612460 
DE94612461 
DE94612462 
DE94612467 
DE94612471 
DE94612472 
DE94612473 
DE94612474 
DE94612476 
DE94612477 
DE94612478 
DE9461 2482 
DE94612483 
DE94612485 
DE94612487 
DE94612489 
DE94612490 
DE94612493 
DE94612494 
DE94612495 
DE94612496 
DE94612497 
DE94612498 
DE94612499 
DE94612504 
DE94612505 
DE94612506 
DE94612507 
DE94612514 
DE94612518 
DE94612532 
DE94612612 
DE94612618 
DE94612622 
DE94612627 
DE94612636 
DE94612681 
DE94612682 
DE94612683 
DE94612685 
DE94612799 
DE94612823 
DE94612824 
DE94612825 
DE94612869 
DE94612910 
DE94612911 
DE94612950 
DE94612951 
DE94612956 
DE94612991 
DE94612992 
DE94612993 
DE94613027 
DE94613046 
DE94613068 
DE94613119 
DE94613137 
DE94613138 
DE94613140 
DE94613141 
DE94613143 
DE94613144 
DE94613145 


DE94613145 


Report No. 


JINR-R-10-92-449 
JINR-E-4-92-356 
JINR-E-4-92-426 
JINR-R-2-92-349 
JINR-R-2-92-443 
JINR-R-2-92-503 
JINR-R-2-92-511 
JINR-R-2-92-514 
JINR-R-4-92-403 
JINR-R-4-92-404 
JINR-R-4-92-405 
JINR-E-2-92-493 
JINR-E-2-92-177 
JINR-E-2-92-394 
JINR-E-2-92-491 
JINR-R-2-92-469 
JINR-E-2-92-439 
JINR-E-2-92-499 
JINR-R-2-92-454 
IPNO-TH-93-09 
LYCEN-T-9206 
JINR-R-2-92-387 
JINR-E-2-92-385 
JINR-E-3-92-484 
JINR-E-1-92-344 
BUDKERINP-92-56 
LAL-93-09 
JINR-E-2-92-520 
BUDKERINP-92-59 
BUDKERINP-92-92 
JINR-E-2-92-474 
JINR-E-2-92-522 
INIS-RU-367 
JINR-E-4-92-463 
JINR-E-2-92-442 
LYCEN-T-9223 
JINR-R—4-92-460 
LYCEN-T-8950 
JINR-E-4-92-535 
FRCEA-TH-384 
INIS-RU-364 
INIS-mf-13756 
NIIEFA-P—0905 
JINR-R—-14-92-334 
AEA-D and R-0332 
AECL-10746 
BARC—1993/E/006 
INIS-mf-13768 
INIS-BR-3212 
AECL-10691 
INIS-mf-13767 
PSI-93-05 
CFFTP-G-91114 
AECL-10659 
INIS-mf-13770 
EDF-93-NB-00063 
EDF-93-NB-00064 
INIS-GB-516 
EDF-93-NB-00078 
EDF-93-NB-00079 
INIS-BR-3203 
SKB-TR-93-16 
INIS-BR-3209 
STF-19A92030 
AECL-10490 
AEA-D and R-0066 
AECL-10308(v.1) 
CEA-CONF—11598 
CPHR-MA-04-87 
NEI-SE-139 
PSI-93-06 

RIG-21 
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DE94613151 


Order No. 


DE94613151 
DE94613153 
DE94613164 
DE94613173 
DE94613174 
DE94613175 
DE94613183 
DE94613185 
DE94613186 
DE94613217 
DE94613219 
DE94613231 

DE94613260 
DE94613268 
DE94613269 
DE94613270 
DE94613277 
DE94613281 

DE94613282 
DE94613283 
DE94613292 
DE94613296 
DE94613297 
DE94613302 
DE94613303 
DE94613304 
DE94613305 
DE94613306 
DE94613314 
DE94613315 
DE94613316 
DE94613328 
DE94613329 
DE94613330 
DE94613331 

DE94613332 
DE94613333 
DE94613334 
DE94613335 
DE94613336 
DE94613337 
DE94613338 
DE94613339 
DE94613340 
DE94613341 

DE94613343 
DE94613344 
DE94613364 
DE94613493 
DE94613498 
DE94613499 
DES4613530 
DE94613531 

DE94613581 

DE94613582 
DE94613605 
DE94613606 
DE94613607 
DE94613608 
DE94613609 
DE94613610 


DE94613613 
DE94613618 
DE94613619 
DE94613622 
DE94613623 
DE94613624 
DE94613625 
DE94613657 
DE94613658 
DE94613734 


906 


Report No. 


NEI-NO-380 
AECB-C-95 
SKB-TR-93-11 
DOE-HMIP-RR-92.109 
NEI-SE-138 
NSS/R-222 
INIS-mf-13772 
AECL-10346 
RISO-R-692(EN) 
AECL-10615 
INIS-mf-13758 
OEFZS—4672 
CFFTP-G-9239 
AECS-A/FRSR-72 
INIS-BR-3204 
INIS-BR-3217 
INIS-BR-3205 
AECS-A/RRE-12 
AECS-A/RRE-14 
INIS-BR-3216 
OEFZS-—4669 
AECL-10554 
INIS-GB-511 
AECB-C-78 
CPHR-PR-92-01 
CPHR-PR-92-04 
CPHR-PR-92-07 
INFO-0422 
SLU-HUV-R-221 
STUK/ST-GUIDE-3.6 
STUK/ST-GUIDE-6.1 
AECB-C-106 
AECB-C-91 
AECB-C-92 
CPHR-MA-02-87 
CPHR-MA-87 
CPHR-PR-92-02 
CPHR-VM-87-1 
CPHR-VM-87-2 
CPHR-VM-88-3 
CPHR-88-1 
CPHR-88-2 
INFO-0437-1 
INFO-0437-2 
INIS-BR-3218 
SSI-93-23 
STUK/ST-GUIDE-1.2 
INIS-mf-13748 
SSI+93-07 
LUMEDW-MEOC-1011 
STUK/ST-GUIDE-3.5 
CEA-CONF—11591 
INIS-BR-3206 
INFO-0430 
INIS-mf-13763 
EDF-93-NB-00070 
EDF-93-NB-00083 
EDF-93-NB-00111 
INIS-BR-3221 
KAERVAR-360/92 
LUTKDH-TKKA-1002-1-122- 
1993 
BARC—1993/E/001 
ANS-324 
INFO-0426 
AECL-10674 
CRN-VIV—112 
GANIL-R-93-02 
GANIL-R-93-08 
AECL-10312(rev.1) 
CEA-CONF—11590 
EDF-93-NB-00073 
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Order No. 


DE94613735 
DE94613736 
DE94613755 
DE94613756 
DE94613757 
DE94613758 
DE94613759 
DE94613764 
DE94613770 
DE94613771 

DE94613772 
DE94613777 
DE94613778 
DE94613790 
DE94613791 

DE94613801 

DE94613802 
DE94613803 
DE94613804 
DE94613805 
DE94613806 
DE94613807 
DE94613808 
DE94613810 
DE94613814 
DE94613815 
DE94613834 
DE94613838 
DE94613839 
DE94613840 
DE94613844 
DE94613845 
DE94613846 
DE94613847 
DE94613848 
DE94613849 
DE94613850 
DE94613851 

DE94613852 
DE94613853 
DE94613878 
DE94613879 
DE94613881 

DE94613882 
DE94613884 
DE94613885 
DE94613886 
DE94613887 
DE94613891 

DE94613908 
DE94613909 
DE94613910 
DE94613923 
DE94613924 
DE94613925 
DE94613926 
DE94613927 
DE94613928 
DE94613961 

DE94613962 
DE94613963 
DE94613964 
DE94613965 
DE94613966 
DE94613967 
DE94613968 
DE94614048 
DE94614060 
DE94614061 
DE94614090 
DE94614095 
DES4614100 


Report No. 


EDF—93-NB-00096 
EDF—93-NB-00098 
BARC—1993/E/003 
INIS-BR-3223 
INIS-BR-3230 
AECB-C—98 
STUK/YVL-GUIDE-5.3 
STUK/YVL-GUIDE-6.1 
DTN-2-06-89 
EDF—93-NJ-00041 
EDF—93-NJ-00049 
STUK/YVL-GUIDE-1.1 
STUK/YVL-GUIDE-1.4 
STUDSVIK-NS-—93-17 
STUK/YVL-GUIDE-2.1 
CEA-CONF—11459 
CEA-CONF—11462 
CEA-CONF-11607 
CEA-IPSN-RA-2 
EDF-93-NB-00071 
EDF-93-NB-00072 
EDF—93-NB-00076 
EDF—93-NB-00080 
EDF—93-NB-00089 
EDF-93-NB-00103 
EDF—-93-NJ-00027 
EDF—-93-NB-00081 
AECL-—10642 
AECL-10643 
AECL-—10685 
AECL-—10730 
BARC—1993/E/01 1 
INFO—0370-2 
INFO—0423 
INFO—0431 
INFO—0432 
INFO—0433 
INFO—0434 
INFO—0435 
INFO—0436 
BARC—1993/E/008 
CEA-CONF—11603 
INIS-BR-3219 
INIS-BR-3222 
FRCEA-TH-386 
INIS-BR-3210 
INIS-BR-3214 
INIS-mf-13771 
LAL-—93-05 
AECL-10678 
CFFTP-G—91115 
INIS-BR-3208 
CENBG-9215 
INIS-BR-3225 
INIS-BR-3229 
LYCEN-T—9253 
NEI-NO-381 
USIP-—93-07 


CEA-DAPNIA-SPP-93-1 4 


GANIL-R-93-10 
ISN-93-08 
LAPP-T-—92-03 
LAPP-T—92-04 
NEI-NO-382 
PCCF-T-92-05 
PCCF-T-92-11 
SSI-93-13 
BARC—1993/E/002 
BARC—1993/E/007 
AECL-10675 
AEA-D and R-0890 
AEA-D and R-0343 


Order No. 


DE94614101 
DE94614103 
DE94614104 
DE94614105 
DE94614106 
DE94614109 
DE94614111 

DE94614112 
DE94614154 
DE94614155 
DE94614175 
DE94614176 
DE94614233 
DE94614244 
DE94614262 
DE94614266 
DE94614267 
DE94614268 
DE94614269 
DE94614270 
DE94614271 

DE94614272 
DE94614273 
DE94614275 
DE94614276 
DE94614277 
DE94614278 
DE94614279 
DE94614280 
DE94614281 

DE94614282 
DE94614284 
DE94614285 
DE94614286 
DE94614287 
DE94614288 
DE94614296 
DE9461 4297 
DE94614298 
DE94614299 
DE94614300 
DE94614301 

DE9461 4302 
DE94614317 
DE94614318 
DE94614319 
DE94614320 
DE94614328 
DE94614329 
DE94614330 
DE94614338 
DE94614339 
DE94614340 
DE94614341 

DE94614342 
DE94614395 
DE94614397 
DE94614424 
DE94614433 
DE94614437 
DE94614438 
DE94614439 
DE94614440 
DE94614492 
DE94614493 
DE94614521 
DE94614524 
DE94614543 
DE94614544 
DE94614549 
DE94614550 
DE94614551 


Report No. 


AEA-D and R-0891 
AECL-10511 
ANS-313 
ANS-510-1 
DOE-HMIP-RR-93.023 
INIS-GB-518 
NSS-R-276 
SSI-93-24 
IFE/KR/E-93/008 
CEA-CONF-11633 
AECL-10587 
INIS-mf-13774 
EDF-93-NM-00034 
INIS-BR-3211 
SSI-93-20 
INIS-XN—485 
INIS-XN-486 
INIS-XN—487 
INIS-XN-488 
INIS-XN—489 
INIS-XN—492 
INIS-XN-493 
KEMAKTA-AR-92-22 
AECB-C-96 
CPHR-MA-01-87 
SKI-TR-93-29 
INIS-XN-482 
INIS-XN—-483 
INIS-XN-484 
INIS-XN—-491 
INIS-XN-501 
CPHR-MA-05-87 
INIS-XN—490 
INIS-XN-499 
INIS-XN-500 
INIS-XN-503 
AECB-IB-87-1 
CPHR-PR-92-03 
DRM-1-10-90 
INIS-mf-13773 
INIS-XN—480 
INIS-XN-481 
INIS-XN—494 
|AEA-INFCIRC—420 
INIS-XN—495 
INIS-XN-496 
INIS-XN-502 
CEA-N-2731 
RISO-R-597(EN) 
SKB-TR-92-12 
INIS-GB-514 
SSI-93-19 
SSI-93-21 
SSI-93-22 
SSI-93-25 
AECL-10673 
INIS-BR-3224 
INIS-mf-13738 
LUNFD6-NFMA~1 006 
CRN-93-17 
INIS-BR-3226 
INIS-BR-3227 
JINR-R-2-92-554 
CEA-CONF—11594 
UWThPh-1993-10 
IN2P3-93-01 
PCCF-T-92-13 
PCCF-RI-93-07 
UWThPh-1993-5 
IPNO-TH-92-108 
IPNO-TH-92-53 
LU-TP-93-19 





Orde; No. 


DE94614552 
DE94614566 
DE94614567 
DE94614577 
DE94614578 
DE94614591 
DE94614592 
DE94614593 
DE94614594 
DE94614614 
DE94614615 
DE94614616 
DE94614623 
DE94614651 
DE94614654 
DE94614657 
DE94614658 
DE94614659 
DE94614660 
DE94614715 
DE94614762 
DE94614773 
DE94614774 
DE94614792 
DE94614793 
DE94614803 
DE94614804 
DE94614805 
DE94614806 
DE94614834 
DE94614862 
DE94614944 
DE94614954 
DE94614957 
DE94614966 
DE94614977 
DE94615003 
DE94615004 
DE94615010 
DE94615011 
DE94615012 
DE94615070 
DE94615102 
DE94615103 
DE94615107 
DE94615108 
DE94615109 
DE94615110 
DE94615111 
DE94615112 
DE94615247 
DE94615248 
DE94615439 
DE94615445 
DE94615553 
DE94615813 
DE94615873 
DE94615902 
DE94615910 
DE94615911 
DE94615953 
DE94616116 
DE94616244 
DE94616245 
DE94616272 
DE94616273 
DE94616425 
DE94616601 
DE94616659 
DE94724210 
DE94730865 
DE94730876 


Report No. 


RAL-—93-05 1 
LU-TP—93-22 
PCCF-T—92-04 
PCCF-T-—92-10 
UWThPh-—1993-8 
LAPP-EXP-—92-04 
LPCC-T-93-01 
LU-TP-—93-10 
LUND-MPH-93-07 
CERN-TH-6782-93 
IHEP-OEIUNK-92-62 
LAL-93-04 
LU-TP-93-8 
RAL-—93-047 
IPNO-RA-—1992 
CENBG-9216 
OUP-93-22 
OUP-93-23 
OUP-93-25 
ISN-92-58 
RAL-93-057 
IPNO-DRE-92-28 
IPNO-T—92-05 
IPNO-T—93-01 
OUP-93-24 
CRN-93-10 
CRN-93-21 
GANIL-T-—93-02 
JINR-E—1-92-569 
INIS-BR-3228 
IPNO-T—93-02 
INIS-RU-360 
INIS-mf—13744 
INIS-BR-3220 
RISO-R-700(EN) 
CTH-IEFT-PP—1993-20 
CTH-IEFT-PP—1993-18 
CTH-IEFT-PP—1993-19 
TRITA-ALF—-93-01 
TRITA-ALF—93-02 
TRITA-ALF-93-05 
CTH-IEFT-PP—1993-17 
CEA-DRFC—91 -92 
CEA-DRFC-RA-1992 
CFFTP-G-9204 
CFFTP-G-9222-1 
FRCEA-TH-387 
CFFTP-G-9053 
CFFTP-G-91116 
CFFTP-G-9162 
INIS-mf-13781 
INIS-mf—13803 
INIS-GB-510 
INIS-RU-369 
INIS-mf—13793 
INIS-mf—13790 
INIS-BR-3232 
INIS-BR-3231 
INIS-BR-3233 
INIS-BR-3235 
INIS-BR-3234 
INIS-mf—13806 
INIS-RU-365 
INIS-RU-366 
INIS-mf—13785 
INIS-mf—13786 
INIS-BR-3236 
INIS-mf-13802 
INIS-BR-3237 
GS-9.1 
ETDE-GB-524 
ENRESA-03/93 


Order No. 


DE94730877 
DE94730938 
DE94733278 
DE94733279 
DE94733280 
DE94733281 

DE94733282 
DE94733283 
DE94733284 
DE94733285 
DE94733286 
DE94733287 
DE94733288 
DE94733289 
DE94733290 
DE94733291 

DE94733292 
DE94733293 
DE94733294 
DE94733295 
DE94733296 
DE94733297 
DE94733298 
DE94733301 

DE94733312 
DE94737816 
DE94737817 
DE94737818 
DE94737819 
DE94737820 
DE94737831 

DE94737832 
DE94737833 
DE94737834 
DE94737835 
DE94737836 
DE94737837 
DE94737841 

DE94737854 
DE94737888 
DE94737889 
DE94737925 
DE94737926 
DE94737927 
DE94737928 
DE94737929 
DE94737932 
DE94737933 
DE94737934 
DE94737935 
DE94737936 
DES94737937 
DE94737938 
DE94737939 
DE94737940 
DE94737958 
DE94737959 
DE94737960 
DE94737961 

DE94737962 
DE94737963 
DE94737964 
DE94737966 
DES4737967 
DE94737969 
DE94738261 

DE94738262 
DE94738263 
DE94738264 
DE94738265 
DE94738266 
DE94738267 


Report No. 


ENRESA-—04/93 
ETDE-GB-523 
ETDE-GB-525 
ETSU-N—126 
ETDE-GB-538 
ETDE-GB-539 
ETDE-GB-540 
ETDE-GB-541 
ETDE-GB-542 
ETDE-GB-543 
ETDE-GB-544 
ETDE-GB-545 
ETDE-GB-546 
ETDE-GB-547 
ETDE-GB-548 
ETDE-GB-549 
ETDE-GB-—550 
ETDE-GB-551 
ETDE-GB-556 
ETDE-GB-552 
ETDE-GB-553 
ETDE-GB-554 
ETDE-GB-557 
RAL—93-076 
RAL-93-075 
JAERI-M-—93-086 
JAERI-M-—93-087 
JAERI-M-—93-088 
JAERI-M-—93-083 
JAERI-M-—93-094 
JAERI-M-93-121 
JAERI-M-—93-129 
JAERI-M-—93-133 
JAERI-M-93-134 
JAERI-M—93-137 
JAERI-M-—93-138 
JAERI-M-—93-139 
INS—984 
JAERI-M-—93-149 
JAERI-M-93-156 
JAERI-M-—93-160 
JAERI-M-—93-179 
KEK-PROC—93-3 
JAERI-M-—93-170 
JAERI-M-93-167 
JAERI-M-—93-169 
JAERI-M-93-182 
JAERI-M-93-185 
JAERI-M-—93-187 
JAERI-M-93-188 
JAERI-M-93-191 
JAERI-M—93-198 
JAERI-M—93-204 
JAERI-M-—93-209 
JAERI-M-93-21 1 
JAERI-M-—93-178 
JAERI-M-—93-206 
JAERI-M—93-203 
JAERI-M—93-215 
KEK-PROC-—93-7 
KEK-PROC-—93-8 
INIS-JP—018 
KEK-PROC—92-14 
NIFS-PROC—14 
KEK-PROC—93-2 
ETDE-GB-572 
ETDE-GB-572 
ETDE-GB-574 
ETDE-GB-575 
ETDE-GB-576 
ETDE-GB-577 
ETDE-GB-578 


Order No. 


DE94738268 
DE94738269 
DE94738270 
DE94738271 
DE94738297 
DE94738298 
DE94738299 
DE94738300 
DE94738301 

DE94738321 

DE94738333 
DE94738334 
DE94738335 
DE94738336 
DE94738337 
DE94738387 
DE94738388 
DE94738389 
DE94738390 
DE94738479 
DE94738480 
DE94738502 
DE94738510 
DE94738512 
DE94738513 
DE94738514 
DE94738517 
DE94738519 
DE94738521 

DE94738523 
DE94738525 
DE94738527 
DE94738529 
DE94738531 

DE94738537 
DE94738539 
DE94738543 
DE94738549 
DE94738574 
DE94738604 
DE94738606 
DE94738632 
DE94738634 
DE94738641 

DE94738643 
DE94738656 
DE94738660 
DE94738661 

DE94738663 
DE94738664 
DE94738665 
DES4738666 
DE94738667 
DE94738668 
DE94738669 
DE94738670 
DE94738671 

DE94738673 
DE94738675 
DE94738680 
DE94738682 
DE94738684 
DE94738686 
DE94738687 
DE94738770 
DE94738771 

DE94738772 
DE94738773 
DE94738777 
DE94738778 
DE94738779 
DE94738786 


Report No. 


ETDE-GB-579 
ETDE-GB-580 
ETDE-GB-581 
ETDE-GB-582 


ENRESA-—06/93 


CIEMAT-—705 
CIEMAT—714 


ENRESA-07/93 
ENRESA-—05/93 


INIS-mf—14155 
GSI-93-38 
GSI-93-37 
GSI93-39 
GSI93-41 


MPI-PhE-—93-16 


FZR-93-15 
GSI-93-36 
Jue+2789 
Juel+2788 
ZMK-23 
Juel-2791 
GKSS—93/E/28 
INIS-mf—14151 
INIS-mf-14152 
ECN-|-93-037 
INIS-mf-14154 
ECN-I-93-045 
ECN-C—93-050 
ECN-C—93-034 


ECN-RX-93-113 


ECN-C—93-094 


ECN-C—93-072A 
ECN-C—93-072B 


ECN-C—93-033 
ECN-C—93-075 
ECN-R-93-017 
ECN-C—93-098 
ECN-C—93-076 
INIS-mf—14157 
INIS-mf-14161 
FZR-93-12 
INIS-mf-14158 
GKSS—92/E/85 
INIS-mf—14156 
INIS-mf—14160 
Juel-2734 
INIS-mf—14159 
INIS-mf-14162 


BONN-IR-93-13 
BONN-IR-93-16 


KFK-5038 
KFK-5138 
KFK-5144 
KFK-5146 
KFK-5142 
KFK-5147 
Juel-2700 
Juel+-2682 
GSF-18/91 
KFK-5140 
KFK-5042 
KFK-5134 
KFK-5131 
KFK-5145 
GSI-93-18 
GSI-+93-15 
GSI-93-09 


MPI-PhE-93-02 
MPI-PhE-93-09 


BfS-KT-4/93 
GKSS—92/E/14 


BONN-IR-93-15 


DE94738786 


ERA Vol. 19, No. 4 907 





DE94738796 


Order No. 


DE94738796 
DE94738798 
DE94738799 
DE94738800 
DE94738801 

DE94738802 
DE94738803 
DE94738806 
DE94738807 
DE94738813 
DE94738815 
DE94738850 
DE94738854 
DE94738865 
DE94738866 
DE94738867 
DE94738869 
DE94738870 
DE94738871 

DE94738900 
DE94738906 
DE94738923 
DE94738976 
DE94738981 

DE94738985 

DE94738986 
DE94738987 
DE94738988 
DE94738994 
DE94738995 
DE94739003 
DE94739004 

DE94739005 
DE94739006 
DE94739007 
DE94739013 
DE94739014 
DE94739015 
DE94739016 
DE94739017 
DE94739018 
DE94739019 
DE94739020 
DE94739030 
DE94739034 
DE94739035 
DE94739036 
DE94739037 
DE94739080 
DE94739111 

DE94739112 
DE94739113 
DE94739114 
DE94739119 
DE94739120 
DE94739121 

DE94739122 
DE94739123 
DE94739299 
DE94739314 
DE94739315 
DE94739316 
DE94739317 
DE94739318 
DE94739319 
DE94739329 


DE94739336 
DE94740063 


DE94740066 
DE94740067 


Report No. 


BONN-IR-93-06 
GRS-F—2/1991 
Juel-2695 
BONN-IR-—93-27 
BONN-IR-93-07 
BONN-IR-93-30 
GKSS—92/E/36 
KFK-5175 
KFK-PTE-3 
VKTA-93-10 
PITHA-92/33 
DLR-FB-93-02 
DLR-Mitt.—93-11 
BONN-IR-93-43 
BONN-IR-93-41 
BONN-IR-93-46 
BONN-IR-93-45 
DLR-FB—93-13 
KFK-—5130 
Juel-2771 
INIS-mf-14153 
BONN-!IR-93-26 
BONN-IR-93-23 
GSI-93-30 
GSF-7/93(rev.ed.2) 
GSF-11/93 
GSF-27/93 
Juel-2756 
GSI-93-26 
BONN-IR-93-37 
GKSS-93/E/1 
GSI-93-19 
GS!}-93-25 
IKE-6-128 
GSI-93-29 
GSI-+-93-28 
DLR-Mitt.—93-03 
DLR-Mitt.-93-02 
Juel-2761 
Juel-2762 
GKSS—$2/E/111 
GKSS—92/E/91 
GKSS—92/E/107 
KFK-5114 
KFK-5225 
KFK-5195 
GSI-93-24 
Juel-2748 
Juel-2755 
Juel—2752 
Juel-2757 
Juel-2753 
BONN-IR-93-34 
KFK-5166 
DLR-FB-93-05 
IKE-2-100 
GSF-2/93 
GSF-20/92 
ETDE-IT-—94-01 
ETDE-IT-94-02 
ETDE-IT-—94-03 
ETDE-IT—94-04 
ETDE-IT—94-05 
ETDE-IT—94-06 
ETDE-IT-—94-07 
ENEA-RTI-AMB-BIO-INTO— 
93-02 
ENEA-RTI-AMB-BIO-INTO— 
93-03 
ETDE-GB-555 
ETDE-GB-560 
ETDE-GB-561 


Order No. 


DE94740068 
DE94740069 
DE94740070 
DE94740071 

DE94740072 
DE94740073 
DE94740074 
DE94740075 
DE94740076 
DE94740077 
DE94740082 
DE94740083 
DE94740084 
DE94740085 
DE94740086 
DE94740087 
DE94740088 
DE94740089 
DE94740103 
DE94740118 
DE94740119 
DE94740120 
DE94740121 

DE94740122 
DE94740123 
DE94740124 
DE94740125 
DE94740126 
DE94740128 
DE94740131 

DE94740132 
DE94740138 
DE94740140 
DE94740141 

DE94740142 
DE94740143 
DE94740144 
DE94740145 
DE94740148 
DE94740149 
DE94740150 
DE94740151 

DE94740152 
DES4740153 
DE94740154 
DE94740155 
DE94740156 
DE94740157 
DE94740158 
DE94740159 
DE94740160 
DE94740163 
DE94740164 
DE94740165 
DE94740166 
DE94740167 
DE94740171 

DE94740172 
DE94740208 
DE94740209 
DE94740262 
DE94740263 
DE94740264 
DE94740265 
DE94740266 
DE94740267 
DE94740268 
DE94740269 
DE94740270 
DE94740271 
DE94740273 
DE94740274 


Report No. 


ETDE-GB-562 
ETDE-GB-563 
ETDE-GB-564 
ETDE-GB-565 
ETDE-GB-566 
ETDE-GB-567 
ETDE-GB-568 
ETDE-GB-569 
ETDE-GB-570 
ETDE-GB-571 
ETSU-W-35/00251/REP/B 
ETSU-W-35/00251/REP/A 
ETSU-W-35/00251/REP/C 
ETSU-K/FR-00028/REP 
ETSU-B/R-2/00291/REP 
ETSU-B/SF—00244/REP 
ETSU-B/B-5/00080/REP 
ETSU-S-1386 
NEI-DK-1395 
DEFU-TR-322 
DTH-LV-MEDD-258 
DTH-LV-MEDD-255 
DTH-LET-RE-93-7 
DTH-LV-MEDD-254 
DTH-LV-MEDD-256 
RISO-R-657(EN) 
RISO-R-717(EN) 
RISO-R-719(DA) 
NEI-DK-1410 
NEI-DK-1398 
NEI-DK-1409 
NEI-DK-1405 
NEI-DK-1400 
NEI-DK-1401 
NEI-DK-1414 
NEI-DK-1408 
NEI-DK-1396 
NEI-DK-1367 
NEI-DK-1430 
NEI-DK-1422 
AUC-IBT-R-9203 
AUC-IBT-R-9250 
AUC-IBT-R-9251 
AUC-IBT-R-9255 
NEI-DK-1427 
NEI-DK-1431 
DMI-SR-93-2 
DMI-SR-93-3 
NEI-DK-1420 
NEI-DK-1425 
NEI-DK-1426 
NEI-DK-1421 
NERI-TR-35 
NEI-DK-1423 
NEI-DK-1429 
DMI-1681.93852 
NEI-DK-1428 
NEI-DK-1424 
KTME-B-169 
KTMWE-B-149 
NUTEK-R-93-12 
NUTEK-EO-93-2 
NUTEK-TB-93-2 
NUTEK-TB-93-3 
NUTEK-VK-93-20 
NUTEK-VK-93-21 
IVL-B-1077 
IVL-B-1112 
IVL-B-1118 
IVL-B-1126 
SEI-EED-21 
SEI-EED-22 


Order No. 


DE94740275 
DE94740276 
DE94740277 
DE94740278 
DE94740279 
DE94740280 
DE94740281 

DE94740282 
DE94740283 
DE94740284 
DE94740285 
DE94740286 
DE94740593 
DE94740594 
DE94740595 
DE94740596 
DE94740597 
DE94740598 
DE94740599 
DE94740600 
DE94742840 
DE94742893 
DE94742894 
DE94742895 
DE94742896 
DE94742897 
DE94742898 
DE94742899 
DE94742900 
DE94742901 

DE94742902 
DE94742903 
DE94742905 
DE94743459 
DE94743460 
DE94743461 

DE94743462 
DE94743463 
DE94743464 
DE94743465 
DE94743475 
DE94743523 
DE94743524 
DE94743525 
DE94743526 
DE94743528 
DE94743529 
DE94743530 
DE94743532 
DE94743533 
DE94743534 
DE94743535 
DE94743536 
DE94743569 
DE94743570 
DE94743571 

DE94743572 
DE94744116 
DE94744117 
DE94744170 
DE94744171 

DE94744185 
DE94744237 
DE94744238 
DE94744245 
DE94745746 
DE94745992 
DE94745994 
DE94745995 
DE94746028 
DE94746029 
DE94746030 


Report No. 


SEI-EED—23 
NUTEK-R-93-17 
NUTEK-R-93-25 
NUTEK-R-93-32 
NUTEK-R-93-33 
NUTEK-R-93-34 
NUTEK-R-93-36 
NUTEK-R-93-37 
NUTEK-R-93-38 
SLU-ILT-IM—93-03 
SP-93-55 
NEI-SE-144 
GSI-93-20(prepr.) 
GSI-93-21(prepr.) 
GSI-93-13(prepr.) 
DESY—93-024 
DESY-93-023 
KFK-5111 
KFK-—5067 
DESY-—93-008 
ETSU-B/M-3/00388/04/REP 
ETDE-GB-602 
ETDE-GB-601 
ETDE-GB-—600 
ETDE-GB-599 
ETDE-GB-598 
ETDE-GB-597 
ETDE-GB-596 
ETDE-GB-595 
ETDE-GB-594 
ETDE-GB-593 
ETDE-GB-603 
ETSU-S/P-2-00158/REP 
NEI-DK-1450 
NEI-DK-1449 
NEI-DK-1446 
NEI-DK-1453 
NEI-DK-—1442 
NEI-DK-1448 
NEI-DK-1455 
DTH-LFK-F—154 
NEI-SE-149 
NUTEK-FBT—93-1 1 
NUTEK-FBT-—93-12 
NUTEK-NYEL-93-4 
IVL-B—1117 
IVL-B—1124 
IVL-B—1125 
NEI-SE—154 
NEI-SE-155 
NUTEK-FBT—93-10 
NUTEK-NYEL-93-5 
NEI-SE-153 
NUTEK-B-93-10 
NUTEK-R-93-40 
NUTEK-R-93-41 
NUTEK-R-93-42 
CRIE-T—92039 
CRIE-T—92063 
IEE-SR-245 
ETDE/JP-mf-94744171 
ETDE/JP-mf-94744185 
ETDE/JP-mf-94744237 
ETDE/JP-mf-94744238 
NEDO-P-9223 
DLR-FB-91-30 
INIS-mf—14164 
Juel-2707 
KFK-5118 
Juel-2742 
BfS-KT-5/93 
DLR-FB-92-36 


aa ee ee. 
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Order No. 


DE94746031 
DE94746032 
DE94746033 
DE94746034 
DE94746035 
DE94746036 
DE94746037 
DE94746038 
DE94746039 
DE94746041 
DE94746042 
DE94746044 
DE94746045 
DE94746046 
DE94746048 
DE94746049 
DE94746050 
DE94746051 
DE94746052 
DE94746053 
DE94746054 
DE94746055 
DE94746067 


Report No. 


KFK-5054 
Juel-2731 
GSF-8/92 
BfS-ISH—160/93 
INIS-mf-14168 
Juel+-2703 
INIS-mf—14166 
INIS-mf—14148 
LBF-FB—195(1992) 
HMI-B-504 
INIS-mf—14167 
INIS-mf—14144 
INIS-mf—14169 
GSF-12/92 
INIS-mf—14165 
INIS-mf-14133 
Juel—2653 
IBP-WB-55/1991 
KFK-5172 
DLR-FB—90-56 
INIS-mf—14171 
Juel-2758 
INIS-mf—14174 


Order No. 


DE94746068 
DE94746070 
DE94746071 
DE94746075 
7194004724 
7194004882 
TI94005405 
T194005867 
T1I94005868 


T194005927 
T1I94005994 
T194006277 
T194006452 
T194006490 
T194006730 
T194006735 
T194006789 
Ti94612590 
T194612593 
7194612611 
7194612626 
T194612684 


Report No. 


INIS-mf—14172 
INIS-mf—14175 
INIS-mf—14173 
Juel-2732 
NYSERDA-93-16 
NUREG/IA—0128 
NUREG—0940-Vol.12-No.3 
NUREG/CR-4674-Vol.18 
NUREG/CR-4551-Vol.1- 

Rev.1 
NUREG/CR-6156 
NUREG-—0540-Vol.15-No.11 
DOE/IG—0338 
NUREG/CR-5963 
NUREG-1499 
NUREG/CR-6103 
NUREG-1486 
NUREG-0750-Vol.36 
EUR-CEA-FC—1479 
EUR-CEA-FC—1477 
EUR-CEA-FC—1472 
EUR-CEA-FC—1488 
EUR-14877 


Order No. 


Ti94612954 
7194613142 
7194613737 
7194613788 
7194613789 
T194613880 
7194614156 
7194614396 
7194614423 
T194614965 
7194614978 
T194614979 
T194614980 
T194615005 
7194615006 
7194615007 
7194615008 
T194615009 
7194615057 
T194615058 
T194615059 
T194615060 


TI94615060 


Report No. 


EUR-13574(V.1) 
EUR-14743 
EUR-14698 
EUR-14542 
EUR-14879 
EUR-14765 
EUR-14798 
EUR-CEA-FC-1494 
EUR-CEA-FC-1485 
EUR-CEA-FC-1490 
EUR-CEA-FC-1483 
EUR-CEA-FC-1484 
EUR-CEA-FC-1491 
EUR-CEA-FC-1468 
EUR-CEA-FC-1480 
EUR-CEA-FC—-1487 
EUR-CEA-FC-1489 
EUR-CEA-FC-1496 
EUR-CEA-FC-1478 
EUR-CEA-FC-1486 
EUR-CEA-FC-1492 
EUR-CEA-FC-1493 
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Document Types Germany KW Kuwait Rwanda 


Audiovisual materials 
Computer media 
Engineering materials 
Miscellaneous 
Miscellaneous analytics 
Patent application 
Report 

Report analytic 


Country Codes 


Andorra 

United Arab Emirates 
Afghanistan 

Antigua and Barbuda 
Albania 

Armenia 

Angola 

Argentina 

Austria 

Australia 

Azerbaijan 


Bosnia and Herzegovina 
Barbados 
Bangladesh 
Belgium 
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Benin 
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Belarus 
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Ecuador 
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European Patent Office 
Spain 

Ethiopia 


Finland 
Fiji 
France 
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United Kingdom 
Grenada 
Georgia 

Ghana 

Gambia 

Guinea 
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Guam 
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Croatia 
Haiti 
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Israel 
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lrag 

Iran, Islamic Republic of 
Iceland 
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Kenya 
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People’s Republic of 

Korea, Republic of 


KZ 
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Lao People’s 
Democratic Republic 
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Saint Lucia 

Liechtenstein 
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Liberia 

Lesotho 

Lithuania 

Luxembourg 
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Libyan Arab Jamahiriya 


Morocco 
Monaco 
Moldova, Republic of 
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Mali 
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Mongolia 
Mauritania 
Malta 
Mauritius 
Maldives 
Malawi 
Mexico 
Malaysia 
Mozambique 


Namibia 
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Nigeria 
Nicaragua 
Netherlands 
Norway 
Nepal 

Nauru 

New Zealand 


Oman 


Panama 

Peru 

Papua New Guinea 
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Pakistan 

Poland 
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Portugal 

Paraguay 


Qatar 
INSPEC 
INPADOC 


Romania 
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Seychelles 
Sudan 
Sweden 
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Slovenia 
Slovakia 
Sierra Leone 
San Marino 
Senegal 
Somalia 
Suriname 
Sao Tome and 
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Syria 
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Chad 
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Thailand 
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Tonga 
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Zambia 
Zaire 
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Codes for 
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Ee 
lO 


IX 


QS 


EANDC [European 
American Nuclear 
Data Committee] 

European Patent Office 

ILO [International Labor 
Organization] 

IUPAC [International 
Union of Pure and 
Applied Chemistry] 

INSPEC [Information 
Service in Physics, 
Electrotechnology 
and Control] 

INPADOC [International 
Patent Document 
Centre] 
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